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ABSTRACT IN GREEK

Ewayoyn: H Ogpancio Anodoyng kot Aéopevong (BAA) sivar po epguvnTika-
vrootnpilopevn Bepameio yia 014popa TPOPANUATO WYOYIKNG LYEIOS, TAPOAO TOV TO
BewpnTticd g povtéro, Poyoroykn Axapyia/ Poyoroywny Evel&io (WA/WYE), oev éxet
eEetaotel ektevac. Ta velotapeva epyoleio pétpnong aviyetonilovy tpofAquota
aKkp1Povg Kot OAOKANPOUEVNS AELOAOYNONG TV CLUVIGTOC®Y TOV HOVTEAOV. AvtifeTa, Ot
TOPAOOGLOKES YUYOUETPIKES TPOCEYYioELS e€eTALOVY TNV TAPAYOVTIKT OOUT TOV LOVTELOVL,
aAAG OV a&LOAOYOVV EMOPKMG TIG AAANAETIOPACELS LETAED TV cLUVICTOOMY. O
oLVOVAGHOG EVOG OAOKANPOUEVOL epyareiov (MPFI) pe pior evOALOKTIKY OTOTIGTIKT
TpocEyyon, g Avdilvong Awktvwv, Ba emtpéyovy va aloroyndel o povtédo wg éva
ocvotnuo and aAAnAooyeTilopeveg petafintés. Xroyor: 1) EEEtaon TV eVOALOKTIKOV
BempnTikdV doudV TOL HOVTELOL pEGm TG Avaivong AavBovovomdv MetafAntov, 2)
E&epedvnomn tov poOLoL Kol TOV GLGYETICEDV TOV GLVIGTOGMV TOV LOVTEAOL HEG® TNG
Avdivong Aiktoov, kot 3) Ebpeon opotot)tomv kot d1apop®my 6T Sopn Kot TIG GUVOECELG
tov povtéhov YA/YE, cuykpivovrtag diktva and dwapopetikd delypata. MéBodog: To
npdTo diypo arotelovvtav and 501 dropa (M.O. e = 25.49), Ta omoio GUUTANPOGOV
dwdktvakd to epotnratordye MPFI ko SCL-90-R, evd to devtepo detypa amd 428
dropa (M.O.yuxiac = 27.52) Kol GOUTANPOCAV SLOSIKTVOKEA £VOL SLUPOPETIKO GET EPYOLEIDV
(epompotoroyia yia Ti¢ €€ ouvict®oeg, SCS, kat PSS). Xpnoyorombnkav dedopéva Kot
amo to, 000 detypata yio TNy e€€taon TV otOY®V ™G HeAéne. Amoteléopata: H
Avéaivon Aavbavovomv Metafintov eniPefainoe to poviédo €L mapayoviov Hexaflex
povo ot mepintwon tov MPFI kot v didotaon g YA, evd o1 S10popeTikég KAILOKES
katéAn&av og £va povtéro evvéa mopaydvtov. H Avdivon Aiktowv dev pmopovoe va
enoAnfevoet Tig €1 suVICTMGES, OAAG £5€1EE OTL OAeG el Kdmolo onuavtikd poro. Ot
ocuviot®oes A&V kot Asopevpévng Apdong siyav vynin cvoyétion, oynuatifovrog o
opdda Ko ot dVo €0 epyareiwv. Ot petafintéc Amodoyng Kot ATos0yyvong dev NToV
TOL KEVIPIKOTEPO GTOLXELDL TOL LOVTEAOL KO 6TOL VO GUVOAN KAMUAK®V Ko derypdtov. H
ocuvict®ca Eavtdc g [Thaioto giye tov khHplo poAo Kot 6TIG VO TEPITTAOGELS, EVO Ppédnie
Vo cuyy®veveTal cuyva pe ) petofAnt Eraen pe v Ioapovoa Ztiypn. Metd
GUYKPLoN SIKTO®V e O1apopeTIKA dOctypata, To povtélo YA/YE napovciace mo otabepn
doun pe to MPFI, og oyéon pe ta €61 Eexmplotd epoTnratoAdYLe. Zoitnoen: And v
£PELVA OVTY), TPOKVTTOLV EVOLAPEPOVTA amoTEAEGHATA Vit TOo poviélo YA/YE, ta

gpyoireio a&loldynong Kot TG 6TATIGTIKEG TPOSEYYIsELS. O KOVOTONOG GUVIVAGUOGC



epyoreimv, enétpeye va dtopavel HEoco g Avaivong Aoavlavovomv MetafAnTdv Kot 6t
V0 GVVOAL KAUAK®V, 1 avlykn evOg o MTol HovtéAov yia Ty eEnynon g Bempiog
®AA, pe to povtéro Hexaflex va givat évag mbavog vroyneloc. Enuavtikn cuVElsQopa
NTav To E0PNUO OTL OAEG O1 GLVIGTOGES Ely0V EMIOPOON GTO HLOVTELD, Ol LOVO 1| ATTOdOYN|
Kol ATocUyyvon (oG KEVIPIKEG EVVOLES), OTMC vtootnpileTan otn Bewpio OAA. To
gpyoreio MPFI ftav yoyopetpikd KOToAANAGTEPO Kot TO GTAOEPO Y10 TNV OAOKANPOUEVT
e&étaon tov povtéhov. Ot dlopopeTIKEG KAMPOKES KATOOKEVAGTNKOV MOTE VO LETPOVV
GUYKEKPIUEVES, GTEVA OPICUEVES EVVOLEG, OLLMC YpedlovTal avabedpnon OoTE va
oLVAdoLV TEPLocOTEPO e TN Bewpio OAA. 'Eva akdpo onuovtikd edpnua eivar 0Tt 6t
Bewpia @AA vtapyet avdykn BEATIOONS TOV OPICUDV KATOLOV GLUVIGTOCHV, DGTE VO,
dwokpivovtol KoAdTtepa Kol vo unv aAinioenikaivmtovtot. O Koavotopuog cuvovacudsg 6Vo
EVOALOKTIKDV GTOTIGTIKOV AVOADGEMV VTTOJEIKVIEL OTL Kot 01 000 TPOGEYYICELS
yperalovtar yuo T LEAETN TOL HOVTEALOL, KOOMOG TOPEXOVY OLOPOPETIKOD TUITOV
TANPOPOPIES Yo TNV KOAVTEPT] KOTAVONGT TNG OOUNG KOl TMV GLUGYETICEDV TOV

GUOTATIKAOV TOV LOVTELOVL.



ABSTRACT IN ENGLISH

Background: Acceptance and Commitment Therapy (ACT) is an evidence-based
treatment for a wide range of psychopathologies; however, its theoretical model of
Psychological Inflexibility/ Psychological Flexibility (PI/PF) has not been sufficiently
explored. There are several issues of accurate and comprehensive examination of all
model’s components with existing measurement instruments. Traditional psychometric
approaches typically evaluate the factorial structure of the PI/PF model but cannot
adequately describe the interactions among its components. The combination of an
integrated tool (i.e., MPFI) with an alternative statistical approach (i.e., network analysis)
will allow the assessment of the PI/PF model as a system of interconnected variables.
Objectives: 1) Examine the alternative structures of the PI/PF model with Latent Variable
Analysis, 2) Explore the role and associations of the components through Network
Analysis, and 3) Search for similarities and differences in the structure and connection of
the PI/PF model by comparing networks of different samples. Method: Sample 1 consisted
of 501 individuals (Mage = 25.49), who completed an online battery of questionnaires (i.e.,
MPFI, SCL-90-R). Sample 2 consisted of 428 people (Mage = 27.52), who completed an
online set of scales (i.e., six ACT measures, SCS, PSS). Data from both samples were used
to examine the study’s aims. Results: Latent Variable Analysis showed that the Hexaflex
model was confirmed in the MPFI and the Pl dimension case only, while the battery of
scales resulted in a post-hoc nine-factor model. The Network Approach could not verify
the six distinct components but revealed that they all played an eminent role. Values and
Committed Action components were found to be strongly associated and combined in a
group in both sets of measures and samples. Acceptance and Defusion were not the most
central components of the model in both cases. Self-as-Context component had the key
role on both sets of measures and was often found to merged with Present Moment
Awareness. After comparing networks of different samples, a more stable PI/PF structure
was detected for the MPFI, compared to the battery of scales. Discussion: This dissertation
presented with interesting outcomes about the PI/PF model, multiple ACT assessment
instruments, and alternative statistical approaches. The innovative combination of different
sets of scales showed through Latent Model Analysis that a more parsimonious structural
model is needed to explain the ACT theory, with the Hexaflex model as a likely candidate.
An important contribution was the finding that all components had critical roles in the

model, not just Acceptance and Defusion as supported in ACT theory. MPFI was a more



psychometrically preferred and stable tool for the comprehensive examination of the
model. The different ACT scales were developed to measure distinct, narrowly defined
concepts, but need revisions to correspond more closely to ACT theory. Another important
outcome is the need to improve and refine the definitions of all ACT components to allow
for clearer distinctions between specific pairs of components. The novel combination of
alternative analyses was useful for examining the model; Latent Variable and Network
Analyses provided complementary information for a more detailed understanding of the

structure and associations of the PI/PF model components.

Vi
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CHAPTER 1. INTRODUCTION

1. Preface

There is a growing research interest in strengthening the theoretical model of
psychopathology development and process of change of the Acceptance and Commitment
Therapy (ACT; Hayes, Strosahl, & Wilson, 1999) by refining and improving its
assessment procedure. To date, a plethora of measures have been created to assess the
Psychological Flexibility (PF) / Psychological Inflexibility (PI) construct and its distinct
components. Some have been specifically designed for certain clinical conditions (e.qg.,
eating disorders) or health issues (e.g., chronic pain). However, most of these tools
evaluate only one (e.g., experiential avoidance/acceptance, cognitive fusion/defusion) or a
combination of two components (e.g., experiential avoidance and cognitive fusion), even
though the PI/PF model consists of six Pl and six PF components. There is also lack of
valid psychometric tools for the examination of certain PI/PF components (e.g., self-as-
context). This has led to various problems in terms of holistic and effective measurement
of the PI/PF components and better understanding the ACT model of psychopathology
development and therapy. A possible option for solving the measurement issue is to use a
comprehensive psychometric tool, which was made exclusively for the evaluation of the
PI/PF construct and all its components.

Another problem with the evaluation of the PI/PF model is the psychometric
procedures that have been used until today. Traditional psychometric approaches are
undoubtedly useful ways of exploring and understanding the theoretical structure of a
model or a psychological construct, although they seem to deal with some eminent issues.
The most critical problem is that they do not account for the interaction among the
components of a model or construct. Components are just perceived as independent pieces
of a puzzle, whose role is to reflect an underlying construct, so when important information
is omitted, it is challenging to completely comprehend the composition of a model and the
function of the components within the model (Gootzeit, 2014; Scott et al., 2016; Vowles et
al., 2014). Thus, there is great need to search for alternative ways to analyse psychological
data by using different statistical methods and extract new knowledge about the
relationships among PI/PF components and their function. A possible solution to the
problem might be found in the statistical approach of network analysis (Borsboom, 2008;

2017). Network approach postulates a psychological construct as a system of



interconnected variables and allows researchers to explore its structure and the
relationships among its components.

ACT theory is chosen to be further explored, due to its increasing research support
as an effective treatment. It has been recognized by Division 12 of the American
Psychological Association and the Substance Abuse and Mental Health Services
Administration as an empirically validated intervention for the treatment of a wide range of
psychopathologies (e.g., depression, anxiety, psychosis, personality disorders) and health-
related problems (e.g., chronic pain, drug abuse, cancer, obesity). ACT has also been
widely adapted and used worldwide in adult, adolescent, and child populations with high
efficacy rates (Hayes, Pistorello, & Levin, 2012; Gloster et al., 2020). The PI/PF model has
empirically proven to hold an eminent role in the effective implementation of ACT
treatment, contributing to increased psychological wellbeing. It is thus extremely essential
for ACT to be supported by an empirically validated theoretical model of psychopathology
and treatment.

The research focus on the present study was to evaluate all alternative theoretical
structures of the PI/PF model, and to explore the relationships among its components, by
using a comprehensive ACT measure and a battery of different ACT measures. By
implementing different sets of ACT tools allowed us to compare the effectiveness of each
set of tools in carefully examining the PI/PF model. In addition, standard latent variable
and network analysis approaches were also used to extract useful and novel information
about the structure of the PI/PF model and its components. By applying both approaches it
was possible to compare the resulting PI/PF structures and discover which components are
the most important in the model, more interrelated or closely together. This knowledge
might contribute better to enhancing our understanding of how each ACT component

functions alone or in combination with others in the PI/PF model.

2. Psychological Flexibility/ Psychological Inflexibility model

ACT is a third wave cognitive-behavioral therapy, which is theoretically based on
the contextual theory of cognition and language known as Relational Frame Theory (RFT;
Hayes, Barnes-Holmes, & Roche, 2001). RFT is focused on the ability of individuals to
learn how to relate events that are under contextual control, by using language and
cognition (Hayes, 2004). The goal of ACT is to enhance people’s willingness to accept
their distressing internal experiences and increase their motivation to act in a way that is
fully focused on the present moment and in line with their personal values (Ciarrochi,
Bilich & Godsell, 2010; Hayes et al., 2006; Hofmann & Asmundson, 2008; Rector, 2013).



Although it is a relatively recent therapeutic intervention, ACT has been
successfully applied in depression (Folke et al., 2012; Forman et al., 2012; Hayes et al.,
2011; Zettle & Hayes, 1986; Zettle & Rains, 1986), psychosis (Gaudiano & Herbert, 2006;
Shawyer et al., 2012; White et al., 2011), anxiety (Hayes-Skelton et al., 2013; Swain et al.,
2013), obsessive compulsive disorder (Twohig et al., 2010), social anxiety (England et al.,
2012; Kocovski et al., 2013), trichotillomania (Woods et al., 2006), and borderline
personality disorder (Gratz & Gunderson, 2006; Morton et al., 2012), with high efficacy
rates in reducing psychopathology symptoms. ACT has been also implemented in health
related conditions, such as pain (McCracken, 2013; McCracken et al., 2015; Wicksell et
al., 2009), drug abuse (Luoma et al., 2012; Smout et al., 2010), nicotine dependence
(Bricker et al., 2013; Gifford et al., 2011), headaches (Mo’tamedi et al., 2012), cancer
(Rost et al., 2012), overweight/obesity (Forman et al., 2013a; 2013b; Weineland et al.,
2012), and stress (Lappalainen et al., 2013; Lloyd et al., 2013), with high success rates in
helping people to improve their quality of life.

According to the ACT psychopathology model, psychological suffering emerges as
a result of increased Psychological Inflexibility (PI), that is, the persistence to maintain
values-inconsistent, rigid, and narrow behavioural patterns leading to dysfunctional
behaviors (Hayes et al., 2006; 2012). Psychologically inflexible actions have been
positively related with different psychological and health-related problems, such as
depression, anxiety, psychosis, pain, and stress (e.g., Arch et al., 2012; Cederberg et al.,
2016; Flaxman & Bond, 2010; Gaudiano, Herbert, & Hayes, 2010; Levin et al., 2014;
Zettle, Rains, & Hayes, 2011). The conceptual psychopathology model of psychological
inflexibility, the “Inflexahex”, consists of six maladaptive components: Experiential
Avoidance, Cognitive Fusion, Self-as-Content, Lack of Contact with Present Moment, Lack
of Contact with Values, and Inaction.

ACT interventions aim to reverse the above Pl maladaptive behavioural patterns by
increasing Psychological Flexibility (PF; the reverse of PI). PF represents the ability of
people to acknowledge and adapt to different circumstances, to change their behaviors for
better functioning, and being committed to valued goals even in the presence of difficult
thoughts and emotions (Kashdan & Rottenberg, 2010). Higher levels of PF were found to
relate with lower stress levels, depression, anxiety, and negative emotions, and higher life
satisfaction, physical and emotional welfare (Davis, Barrett, & Griffiths, 2020; Gloster,
Meyer & Lied, 2017; Tyndall et al., 2020). PF comprises of six healthy skills, each
reversing corresponding Pl components: Acceptance, Defusion, Self-as Context, Present
Moment Awareness, Values, Committed Action.



Acceptance (ACC), which is the main process in ACT intervention through which
people are encouraged to increase their willingness and openness to all internal
experiences, without avoiding or changing them (Biglan, Hayes, & Pistorello, 2008;
Ciarrochi, Bilich, & Godsel, 2010; Hayes et al., 2006; 2013; Hofmann & Asmundson,
2008). Mental health problems, patient functioning, behavioral outcomes and quality of life
were found to be mediated by the mechanism of acceptance (Arch et al., 2012; Bricker et
al., 2013; Forman et al., 2007; Wicksell et al., 2010). In contrast, Experiential Avoidance
(EA) is the unwillingness to stay in contact with internal experiences and any attempt to
change or control them causes further difficulties and worsens people’s psychological
suffering (Hayes & Strosahl, 2004; Hayes et al., 1996; 2013). EA has been associated with
various psychological problems, such as depression, anxiety, social anxiety, and stress
(Bardeen & Fergus, 2016; Buckner et al., 2014; Rolffs et al., 2018).

Defusion (DEF) aims at changing the function - not the content - of the internal
experiences and how people interact with them. In this way, thoughts and feelings can be
seen as words and not as what they represent, promoting more flexible behaviors for better
psychological health (Biglan, Hayes, & Pistorello, 2008; Ciarrochi, Bilich, & Godsell,
2010; Hayes et al., 2006; Hofmann, & Asmundson, 2008; Luoma, Hayes, & Walser,
2007). Improvements in quality of life, depressive symptomatology, worry, symptoms
intensity, and goal progress were associated with the defusion process (Arch et al., 2012;
Forman et al., 2012; Zettle et al., 2011). Cognitive Fusion (FUS) refers to people’s
tendency to regulate their behavior based on the content of their thoughts and feelings,
which results in taking their thoughts literally (believability of thoughts), without noticing
the process of thinking. This infective way of thinking can dominate people’s life and
increase their psychological inflexible actions (Ciarrochi, Bilich, & Godsell, 2010; Hayes
et al., 2006; 2013). FUS has been found to be a significant predictor of depression, anxiety,
stress, psychosis, and chronic pain (Bardeen & Fergus, 2016; Johns et al., 2016; Scott et
al., 2016; Wicksell et al., 2008).

Self as Context (SACxt) is a process through which people are aware of their
internal experiences without attaching to them, making them more available to remain in
touch with a better sense of themselves (Ciarrochi, Bilich, & Godsel, 2010; Hayes et al.,
2006; Biglan, Hayes, & Pistorello, 2008; Hofmann & Asmundson, 2008). SACxt was
found to be positively associated with life satisfaction, social functioning, empathy and
caring for others and negatively linked to depression, anxiety, and distress (Gird & Zettle,
2013; McCracken et al., 2013; McHugh et al., 2004; Villatte et al., 2008). On the other
hand, Self-as-Content (SACnt) refers to a maladaptive process, in which people attach to



the content of their thoughts and feelings, making them unable to detach and change
perspectives, consequently affecting their wider sense of self and behavior (Foody et al.,
2013; Hayes, Pistorello, & Levin, 2012; Hayes et al., 2013).

Present Moment Awareness (PMA) represents an ongoing process, in which people
are aware and in contact with their thoughts and feelings of the present moment. This
technique is conceptually related to mindfulness, which is a process that helps people to
experience their private events more directly, without judging them, creating greater
flexibility and more valued actions (Biglan, Hayes, & Pistorello, 2008; Ciarrochi, Bilich, &
Godsell, 2010; Hayes et al., 2006; Hayes et al., 2013; Hofmann, & Asmundson, 2008).
PMA was found to be positively correlated with the quality of life, social skills, patient
functioning, life satisfaction, self-esteem, and depressive and anxiety symptoms reduction
(Brown & Ryan, 2003; Greco et al., 2011; Feldman et al., 2007; Forman et al., 2007). In
contrast, Lack of Contact with Present Moment (LCPM) represents a maladaptive process,
in which people lose contact with the present moment leading to excessive analysis and
judgment of their thoughts and feelings (Hayes et al., 2006; 2013).

Values (VAL) is a therapy process that encourages people to define the important
areas in their life and choose valued goals to guide their behavior. People through this
process learn to willingly experience their thoughts and feelings, while adopting behaviors
that lead them to a valued way of living (Biglan, Hayes, & Pistorello, 2008; Ciarrochi,
Bilich, & Godsell, 2010; Hayes et al., 2006; Hofmann & Asmundson, 2008). The VAL
component was found to be positively linked to improvement in quality of life and life
satisfaction and negatively associated with depression, anxiety, and stress (Lundgren et al.,
2012; O’Connor et al., 2019; Smout et al., 2014; Wilson et al., 2010). In contrast, Lack of
Contact with Values (LCV) can lead people to take actions based on restricted rules to
avoid social criticism and negative feelings or to be socially accepted (Hayes, Pistorello, &
Levin, 2012; Hayes et al., 2013).

The Committed Action (CA) mechanism assists people to commit and take action
based on valued goals (Hayes et al., 2006, 2013). In addition, people are being prepared to
accept and be willing to “carry” unwanted private events throughout their committed
valued life path (Biglan, Hayes, & Pistorello, 2008; Ciarrochi, Bilich, & Godsell, 2010;
Hayes et al., 2006; Hofmann, & Asmundson, 2008). Although, CA is a comparatively less
examined component in the PI/PF model, it was found to have negative association with
depressive symptomatology and to be positively related with pain acceptance, social
functioning, mental and physical health (Akerblom et al., 2016; Bailey et al., 2016;
Coutinho et al., 2019; McCracken, 2013; McCracken, Chilcot, & Norton, 2015).



Alternatively, Inaction (IA) refers to people’s inability to redirect the behavior toward
effective valued actions, leading to maladaptive and impulsive behaviors (Hayes,
Pistorello, & Levin, 2012; Hayes et al., 2013).

There have been some attempts to explain the function of each component within
the ACT model and the connections among them. EA is theoretically assumed to be the
main problem in the PI/PF psychopathology model, and it seems to connect with FUS in a
way that can result in psychologically rigid behaviors (Hayes & Strosahl, 2004; Hayes,
2004; Hayes, Strosahl & Wilson, 2011; Hayes et al., 2013; Levin et al., 2020). DEF was
also found to be associated with several other ACT components in the PI/PF model. PMA
was one of those components that seem to be related with DEF in the PI1/PF therapy model,
helping to reinforce psychologically flexible behaviors and actions (Hayes, 2004; Hayes et
al., 2012). DEF and SACxt are also found to be alike or originate from common theoretical
backgrounds, since both include the process of changing point of view or keep a distanced
perspective (Kross, Ayduk, & Mischel, 2005). VAL, PMA, EA, and FUS are believed to
be eminent and psychologically active components in the PI/PF model (Levin et al., 2012;
Stockton et al., 2019; Tyndall et al., 2020; Vilardaga et al., 2007). VAL and ACC are also
jointly examined in the ACT research, an indication of a positive connection and
interaction between them in making people more psychological flexible (Branstetter-Rost,
Cushing, & Douleh, 2009; Hayes et al., 2012; Levin et al., 2020).

In addition, VAL and CA are frequently used and examined together in ACT
research. Certain ACT measures exist that include VAL and CA items to explore the link
between people’s values and their behavioral activation, in enhancing people’s
psychological flexibility and well-being (Trindade et al., 2016; Trompetter et al., 2013).
ACC and PMA are another pair of components that are examined together in ACT
research, by creating scales and treatment protocols targeting both health PF processes.
ACC is assumed to be an ally of PMA, because people who are open and accept their
internal experiences without negatively criticizing them, seem to be the ones who are more
grounded and linked to the present and more mindful (Baer & Krietemeyer, 2006;
Cardaciotto et al., 2008).

Since the inception of ACT, researchers have struggled to best define the set of
components that constitute ACT and lead to PI/PF. In this effort, various alternative
conceptual models have been proposed and examined to represent ACT’s constituents. The
first is the “Hexaflex/Inflexahex model” (as presented above; Figure 1 left panel), where

P1/PF represents a higher-level construct, which includes six lower-level and
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interconnected components (Hayes et al., 2006). A second variant is the “Duoflex” model
(Figure 1 middle panel), in which PI/PF, as a higher-level construct, is divided into two
overlapping sets of skills: Mindfulness and Acceptance (ACCE), and Commitment and
Behavior Change skills (COM). The ACCE process reflects four lower-order components
of ACC, DEF, PMA, and SACxt, and the COM process loads on four lower-order
components of VAL, IA, PMA, and SACxt (Hayes et al., 2006; 2012; 2013). A third
variant is the “Triflex” model (Figure 1 rightmost panel), in which PI/PF is conceptualized
as a higher-level construct reflected by three middle-level constructs: OPEN, AWARE,
ACTIVE. OPEN consist of the two lower-level components of ACC and DEF, AWARE
includes the SACxt and PMA, and ACTIVE reflects on VAL and CA (Harris, 2009; Hayes
etal., 2011; 2012).

3. Problems with the existing ACT measures in examining the PI/PF model

Empirical studies on the structural relations among PI1/PF components are limited
and inconclusive, perhaps due to the scales used on those studies. One of the issues with
the ACT measures is that most of them evaluate only one (e.g., EA, FUS, VAL) or a
combination of two ACT components (e.g., EA and FUS, ACC, PMA), even though the
P1/PF model consists six Pl and six PF components. In addition, several measures have
been developed for certain ACT components (e.g., EA, FUS, PMA), which have
competing advantages or disadvantages. Some of them, despite being widely used and
adapted in several languages, encountered problems of low construct validity, compared to
similar and less commonly used measures.

For example, the most widely used scale in ACT research is the 7-item Acceptance
and Action Questionnaire - I1 (AAQ-II; Bond et al., 2011) that briefly measures the
overarching Pl or alternatively the EA component. Several studies have used and endorsed
the AAQ-II as a unifactorial measure of EA or PI (Bond et al., 2011; Fledderus et al.,
2012; Gloster et al., 2011; Jacobs et al., 2008; McCracken & Zhao-O’Brien, 2010;
Monestes et al., 2016). Furthermore, AAQ-11 has been adapted in almost 25 languages,
including the Greek adaptation (Karekla & Michaelides, 2017) and most of them supported
the single-factor EA model, with good psychometric properties. However, AAQ-II has
received serious criticism regarding its construct validity since it is a unifactorial measure
that does not include items for all ACT components and it is inappropriate to assume that it
captures the broader PI/PF construct (Francis et al., 2016; Rolffs et al., 2018). It is also
unable to distinguish from other related concepts, like psychological distress, global
negative emotionality, or neuroticism (Gamez et al., 2011; Wolgast, 2014).



Additionally, several competing scales have been constructed and used for the
examination of specific ACT components (e.g., PMA and Values). For example, the PMA
component was thoroughly explored by using several “Mindfulness” measures, a concept
similar to the PMA. Some frequently used measures are the Mindfulness and Attention
Awareness Scale (MAAS; Brown & Ryan, 2003), the Five Facet Mindfulness
Questionnaire (FFMQ); Baer et al., 2008), the Kentucky Inventory of Mindfulness Skills
(Baer et al., 2004), and the Cognitive and Affective Mindfulness Scale-Revised (CAMS-R;
Feldman et al., 2007). All of them have been used in the literature with good psychometric
properties, however they are constructed on different conceptualizations of mindfulness,
and validated on different types of samples. Choosing a specific scale is recommended to
be based on research aims and hypotheses, because some are short and unidimensional
suitable for extracting a single mindfulness score, like the MAAS, and others evaluate in
more detail and in-depth the mindfulness concept including its various aspects, like the
CAMS-R or FFMQ (Sauer et al., 2013).

Similar issues arise with the Values component assessment, since more than 17
scales have been created for its evaluation. Some of them are the Valued Living
Questionnaire (VLQ; Wilson et al., 2010), the Bulls-Eye Values Survey (BEVS; Lundgren
et al., 2012), the Valuing Questionnaire (VQ; Smout et al., 2014), the Engaged Living
Scale (ELS; Trompetter et al., 2013), and the Valued Living Scale (VLS; Jensen et al.,
2015). Each tool differs in the number of items included, its structural model (i.e., single-
or multi-factor), the concept of values assessed, and the way it is administered (i.e., self-
report, behavioral measurement). Two recent review studies on values scales (Barrett et al.,
2019; Reilly et al., 2019) agreed that the VQ, ELS, VLS, and VLQ have the best
psychometric properties, based on their structural validity after conducting EFA or/and
CFA, internal consistency, test-retest reliability, and convergent and discriminant validity
(for more details, see Barrett et al., 2019, p. 471). Therefore, the selection of one of those
scales should be made primarily on the reason of use, since some of them are helpful for a
quick and easy evaluation of values in research (e.g., VQ) and others are suitable for a
more detailed exploration and clarification of values in clinical settings (e.g., VLQ, VLYS).

Another issue with the existing ACT measures is the lack of well validated scales to
explore certain ACT constructs (e.g., SACxt, FUS). For example, SACxt is believed to be
an important component of the PI/PF model, but it is the least studied. Different measures
created to assess SACxt, face different issues. The Experiences Questionnaire (EQ; Fresco
et al., 2007) was designed to evaluate the concept of decentering, which is assumed to be

similar to SACxt component, however it does not capture the construct adequately (Harris,
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2013). The Self Experiences Questionnaire (SEQ; Yu et al., 2016) was a good effort to
create a scale to specifically assess the concept of SACxt in chronic patients, although it
needs to be further tested in other samples of general population. The Self as Context Scale
(SACS; Zettle et al., 2018), was the most recent measure that was designed to explicitly
evaluate the SACxt component in college students and despite its promising findings of
good internal consistency and validity, it needs to be further explored in the general
population.

Common problems exist with the FUS component since few studies have dealt with
its assessment. A few scales were explicitly designed to explore the FUS, although they
present with several limitations. The Automatic Thoughts Questionnaire — Believability
(ATQ-B; Zettle et al., 2011) and the Believability of Anxious Feelings and Thoughts
Questionnaire (BAFT; Herzberg et al., 2012) were originally designed to measure the
believability of depressive and anxiety thoughts, respectively. Thus, they are both
unsuitable to be used as a general measure of FUS. Two recent tools, the Drexel Defusion
Scale (DDS; Forman et al., 2012) and the Cognitive Fusion Questionnaire (CFQ;
Gillanders et al., 2014) were both exclusively constructed to explore the FUS component.
The DDS used hypothetical scenarios of unpleasant situations and requested self-
evaluation of people’s defusing ability, instead of asking them to assess their defusion skill
based on real life events. Alternatively, the CFQ was a brief and general measure of FUS,
which has been adapted in various languages (e.g., Italian, German, French, Greek) and
used in different populations (e.g., children and adolescents, clinical and non-clinical), with
good psychometric properties.

Some of the measures have been developed for specific clinical conditions (e.g.,
eating disorders) or health issues (e.g., chronic pain, diabetes management), therefore it is
inappropriate to use them in general population for varied research, or clinical purposes.
For example, the Committed Action Questionnaire - 8 (CAQ-8; McCracken et al., 2015)
was designed to briefly evaluate the “committed action” construct with chronic pain
patients. CAQ-8 was used and adapted in various languages with very good internal
consistency and construct validity, but again only with chronic pain patients (Akerblom et
al., 2016; Bailey et al., 2016; Sanchez-Rodriguez et al., 2019; Terhorst & Baumeister,
2020; Vasileiou et al., 2018; Wong et al., 2016). However, there have been few efforts to
examine the psychometric properties of the CAQ-8 with samples of students, non-clinical
and healthy people (Gagnon et al., 2017; Mazloom et al., 2020 Trindade et al., 2018). They
presented promising preliminary results regarding the factorial structure and reliability of

the CAQ-8 in a general population, as well.
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Despite the problems with the existing ACT measures, several efforts have been
made to examine the factorial structure of the PI/PF model, by using a battery of different
ACT measures. Gootzeit (2014) in his doctoral dissertation, tried to explore the structure of
the six-factor model (Hexaflex) but could not support it. A three-factor structure was
extracted, consisting of a cognitive fusion, an awareness, and an avoidance factor.
However, the interpretation of the factors was somewhat unclear, due to the overlap of
ACT components across factors. One possible reason for this lack of clarity might be the
tools used for the evaluation of the model constructs, since not all ACT components were
comprehensively assessed. Experiential avoidance, cognitive fusion and mindfulness were
examined using at least two measures for each variable, for self-as-context and values only
one scale was used for each, whereas committed action was not assessed. Given the
problems in assessing the constructs (e.g., not measuring all ACT components, absence of
validated measures assessing each skill), it is no surprise that the six components could not
be extracted as theorized, thus probably this approach did not adequately test the
“Hexaflex” model.

Vowles, Sowden and Ashworth (2014) also examined the six-factor model and
found a poor fit with multiple crossloadings between components. A second EFA showed
an acceptable fit for the three-factor model consisting of a defusion/acceptance, a
values/committed action, and a self-as-context/be present factor. Even though these results
support the idea of the Triflex ACT model, the interpretation of each factor was confusing
due to lack of specificity in the measures used to assess the ACT components. For
example, the defusion/acceptance factor comprised 3 subscales (Self-Judgement, Isolation,
Overidentification) from the Self-Compassion Scale (Neff, 2003). The values/committed
action factor consisted of the Activity Engagement subscale from an acceptance measure
(Chronic Pain Acceptance Questionnaire; McCracken, Vowles & Eccleston, 2004), the
Psychological Flexibility Coping subscale from a general measure of psychological
flexibility (Brief Pain Coping Inventory; McCracken & Vowles, 2007) and the Values
Success subscale from a values questionnaire (Chronic Pain Values Inventory; McCracken
& Yang, 2006). Finally, the self-as-context/be present factor consisted of the Humanity
and Mindfulness subscales from the Self-Compasion Scale.

In a comparison of alternative models, Scott, McCracken and Norton (2016) found
acceptable fit for four specifications of the ACT conceptual structure. Lower-order, higher-
order and bifactor specifications were examined but none of them fully captured the
conceptual ACT models. The authors argued in favour of a bifactor model with a single

lower-order factor reflecting decentering and two general Openness and Committed Action
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factors. This was interpreted as being similar to the ‘open, aware, and engaged’
conceptualization of PI/PF model. Again however, the measures used to assess the models
lacked scales for values clarification and present moment/mindfulness skills.

Tyndall, Waldeck, Pancani, Whelan, Roche, and Pereira (2020) explored the PI/PF
model by using latent class analysis to detect different subgroups of people based on the
P1/PF score. Three classes of people were identified: 1) high PF reflecting low levels of
experiential avoidance and cognitive fusion and high levels of mindfulness and committed
action, 2) moderate PF with medium to moderate levels of experiential avoidance and
cognitive fusion, mindfulness and committed action, and 3) low PF characterized by high
levels of experiential avoidance and cognitive fusion and low levels of mindfulness and
committed action. Three specific ACT components (i.e., experiential avoidance,
mindfulness, committed action) were found to be critical in the PI/PF model since they
were believed to form a distinct class within the model reflecting on a common latent
factor. However, results are incomplete because not all six ACT components were utilized
in the analysis (i.e., self as context and values were not assessed), therefore the classes of

PF or the connections among the ACT components might have been formed differently.

4. Development of new ACT measures

Although the plethora of ACT measures are useful in exploring the distinct
influence of each PI/PF component on psychological welfare and behavior, they were not
created to comprehensively assess the broader construct of PI/PF. This problem became
more apparent after the combination of these distinct single-component ACT scales in
examining the full PI/PF model, since it was unclear how all measures are theoretically
interrelated and can lead to problems of over- or under-representation of ACT components.
Recently, there have been attempts to remedy this, by developing scales to assess PI1/PF
components at the same time. Francis, Dawson and Golijani-Moghaddam (2016)
developed the Comprehensive Assessment of ACT Processes (CompACT), a new measure
that evaluates the ACT components using items from existing ACT scales (e.g., AAQ-II,
CFQ, MAAS, SACS, VQ, CAQ-8). EFA resulted in a three-factor solution consisting of an
Openness to Experience factor, a Behavioral Awareness factor, and a Valued Action
factor. Although this scale resembles the idea of the Triflex model, its second factor does
not include any items to assess the SACxt component, which is part of the “Aware”
process of the Triflex model.

Another attempt to create a comprehensive measure to assess all ACT components

was done by Benoy and colleagues (2019) with the Open and Engaged State Questionnaire
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(OESQ). OESQ initially consisted of six items, one for each ACT component, however the
final version has four items. At first a two-factor solution was tested with all six items,
resulting in a poor fit. After removing two items, a two-factor solution was again tested
showing a poor fit and two highly correlated factors. Finally, CFA results on a single-
factor structure demonstrated an acceptable fit on all study’s samples, with good internal
consistency. However, the ultra-brief OESQ does not include items for the evaluation of all
ACT components.

A recent effort was made by Kashdan and colleagues (2020) to create a new tool
that evaluates the concept of PF, which to them is conceptualized as a skill that allows
people to achieve valued goals while being distressed (Kashdan & Rottenberg, 2010). The
Personalized Psychological Flexibility Index (PPFI) is a 15-item scale that assesses the
way people react when facing stressful events by capturing them in three factors:
Avoidance, Acceptance, and Harnessing distress. EFA and CFA confirmed the three-factor
structure of the scale and found positive associations with adaptive personality
characteristics (e.g., conscientiousness, open-mindedness, etc.), mindfulness and well-
being. There were also negative correlations with negative emotionality, distress
intolerance, depression, generalized anxiety, social anxiety, and stress. PPFI is an
appropriate measure to assess how people behave when feeling distress, however it cannot
be used for the comprehensive evaluation of the “Hexaflex” model, since it does not
include all six ACT components (e.g., DEF, SACxt, CA, PMA).

A more promising measure was developed by Rolffs, Rogge and Wilson (2018),
the Multidimensional Psychological Flexibility Inventory (MPFI), a 60-item scale that
assesses all 12 dimensions of the PI/PF model (i.e., six for Pl and six for PF). EFA and
CFA were employed to test several alternative measurement structures of the MPFI: one
general factor with no subscales, one higher-order factor with 6 subscales, two higher-
order factors with no subscales, and two higher-order factors with 12 subscales. They
found an excellent fit for the two higher-order factors of Pl and PF loading on 12
subfactors (Rolffs, Rogge & Wilson, 2018). Seider and colleagues (2020) tried to replicate
the two higher-order factor structure of the scale for the long and short version of the scale.
CFA results were consistent with the original study supporting the two higher-order factor
solution, but with some alterations on the measurement model of both versions. The long
version showed adequate fit after adding an error covariance between DEF and FUS
subfactors, and the short version had excellent fit when two pairs of subfactors were
allowed to freely correlate (i.e., ACC & DEF, EA & FUS). They proposed that those
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changes might be considered as useful areas for further examination and improvement of
the scale (Seidler et al., 2020).

Lin, Rogge and Swanson (2020) translated and adapted the MPFI in three Asian
languages (traditional Mandarin, simplified Mandarin and Japanese) and used the
translated version to explore the theoretical structure of the PI/PF model. They examined
five alternative measurement structures with 12 intercorrelated subfactors, two higher-
order factors with 12 subfactors, one higher-order factor with 12 subfactors, two factors
with no subfactors, and a single factor with no subscales. Results demonstrated acceptable
fit only for the first two models, supporting that the alternative theoretical structure of the
Hexaflex model, either in the form of 12 intercorrelated components or two correlated
higher-order Pl and PF dimensions. Therefore, these results support the stability of the
factorial structure of the MPFI, providing researchers and clinicians with a comprehensive
scale that fully assess the PI/PF model and all its components.

A recent attempt was made by Gregoire and colleagues (2020) to create a shorter
24-item version of the MPFI in French and test its invariance with the English version
using samples from different countries. Researchers explored the factorial structure of the
MPFI-24 through several models with one factor and no subscales, two factors with no
subscales, one higher-order factor with 12 subscales, and two higher-order factors with 12
subscales. CFA results on both MPFI-24 English and French versions showed that the best
fitted model was the fourth with the two higher-order factors of Pl and PF, which was in
line with the original 60-item MPFI English version (Rolffs, Rogge &Wilson, 2018). The
measurement invariance of the English and French MPFI-24 versions was also evaluated
revealing full invariance between the two languages, which means that the two versions are
equivalent and comparable in terms of factorial structure, items loadings and total scores
(Gregoire et al., 2020).

In addition, there have been some efforts to evaluate the usefulness of the MPFI in
the ACT theoretical and clinical field. Dubler (2018) examine the clinical utility of MPFI
in tracing behavior change after an ACT intervention. Research outcomes showed that the
MPFI could track progress in psychological functioning after treatment and that several
ACT components (e.g., fusion, inaction) served as mediators in behavior change. Other
studies revealed another advantage of using the MPFI for clinical and research purposes
(Rogge, Daks, Dubler & Saint, 2019; Stabbe, Rolffs & Rogge, 2019). Due to the multiple
dimensions of the scale, researchers and clinicians were able to identify different profiles
of people (high, moderate, or low P1/PF), and investigate how these types function and

predict their response to therapy (Stabbe, Rolffs & Rogge, 2019).
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Rogge and colleagues (2019) argued that flexible and inflexible behaviors might
simultaneously exist in people in different context and situations and vary across days and
weeks. Therefore, this might change the way researchers perceive and examine the
components of the PI/PF model. Specifically, by using a comprehensive measure, like the
MPFI, researchers and clinicians may explore and understand a wide range of Pl and PF
behaviors and patterns and help them enhance therapy goals and interventions. Although,
the MPFI presents now with new opportunities for complete examination of the PI/PF
model and all the above results are very promising, a more in-depth research is needed for
better assessing the ACT constructs and examining the relations among them, using

traditional and new statistical modelling approaches.

5. A critical review of traditional psychometric approaches examining the PI/PF
model.

A significant problem in terms of clarifying the structure and interrelations among
the PI/PF components, has to do with the psychometric approaches utilized to assess them.
The psychopathology field has traditionally been utilizing different psychometric methods
to conceptualize psychological constructs and mental disorders. Borsboom (2008)
described three conceptual models that have been used to understand the relation among
several observed variables, as well as between observed and latent variables, and they all
have been operationalized with latent variable approaches. First, is the constructivist view,
which is associated to the formative modelling approach in psychometrics (Borsboom et
al., 2003). This approach presupposes that latent constructs (e.g., PI/PF) are conceived as a
function of the observed variables (e.g., components such as experiential avoidance,
cognitive fusion, etc.), meaning that the indicators seem to form different features of the
latent construct. In the diagnostic perspective, constructs are conceptualized as categorical
latent classes of variables/traits clusters. For example, PI/PF is thought to be a reflective
construct that causes its observable components (i.e., experiential avoidance, cognitive
fusion, etc.). The third approach, the dimensional perspective, psychological concepts are
conceptualized as continuous latent dimensions measured by variables/traits. For instance,
PF and PI, as measured by their encompassing components (i.e., experiential avoidance,
cognitive fusion, etc.), are conceptualized as the two ends of a continuum. The latter two
models assume that the latent constructs reflect and cause observed variables (Borsboom,
2008; Borsbhoom & Cramer, 2013; Nuijten et al., 2016; Schmittmann et al., 2013).

These traditional psychometric models are certainly useful techniques to evaluate

the dimensionality, the measurement or theoretical structure of a psychological construct
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and how it connects to its components. By using them the study of a concept is simplified,
since they do not conceptualize or evaluate the underlying interconnections among the
model’s components, leaving out the overall complexity of the system. Attention is
focused on the common factor that unifies and explains all its components. Therefore, it
can be hypothesized that any response to the observed indicators (i.e., symptoms/traits)
might be translated back as a common latent factor and that the model’s components have
nothing mutual among them after accounting for that common factor (Guyon, Falissard &
Kop, 2017; van Bork et al., 2019).

Nevertheless, they all come with some common limitations. Firstly, they do not
take into consideration the interactions between the observed indicators. The constructivist
model perceives the connections between several components as a fact and does not
consider their origin. The diagnostic and dimensional views, both assume that the
connections between the components are real, only because they serve as indicators of a
common latent construct. This is the statistical hypothesis of “local independence”, which
assumes that in a latent variable model no association exists among the observed indicators
of a latent variable, making them independent in the model (Borsboom, 2008; Cramer et
al., 2010; McNally, 2016). However, the relationships among the characteristics of many
psychological concepts can be identified (McNally, 2016; Nuijten et al., 2016;
Schmittmann et al., 2013). For instance, in the conceptual model of PF (Hayes et. al.
2004), it is suggested that the skills (i.e., defusion, values, committed action, etc.) are all
interconnected, not just because they are part of a bigger construct (i.e., PF), but also
because they are likely to share some special connection between them that needs to be
further explored. Therefore, it is important to account for the relationships between the
observed variables since their interaction might affect the form or appearance of the
construct.

Another problem with these measurement models lies in that time is not clearly
signified; it is not clear whether “causes” (i.e., latent constructs), precede their “effects”
(i.e., observed indicators) in time. For instance, in the constructivist model, it is
questionable whether the latent construct serves as a “consequence” of the indicators,
whereas, in the diagnostic model, it is unclear if the latent construct takes place “before”
the appearance of the indicators (McNally, 2016; Nuijten et al., 2016; Schmittmann et al.,
2013). For example, in the PI/PF model it is uncertain whether a person exhibiting
psychological inflexible/flexible behaviors might cause changes in the ACT components,
or vice versa. In addition, there is no obvious evidence whether PI/PF serves as a “cause”

or “effect” in psychopathological problems (Kashdan & Rottenberg, 2010).
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A third issue with the traditional measurement models is the inability to identify the
common processes that appear in the relationship between a psychological construct and its
traits (Schmittmann et al., 2013). It becomes difficult to illustrate the exact underlying
mechanism which explains that relation, perhaps because most psychological concepts are
not empirically distinguishable and cannot be directly observed. Thus, it is unclear how a
certain psychological condition might cause the appearance of certain traits (McNally,
2016; Nuijten et al., 2016; Schmittmann et al., 2013). Consequently, this does not help
clinicians and researchers understand the differences in the clinical appearance of people
with the same psychopathology (Castro et al., 2019; Nuijten et al., 2016). In practice, the
results of exploring the PI/PF structure based on traditional psychometric models are
somewhat restricted and do not lead to clear and reasonable conclusions. Thus, these same
difficulties are evident in attempts to comprehend the underlying mechanism or functional
relation between the Pl and its maladaptive components. For example, it is unclear how Pl
arises, or in what way a person starts to avoid unwanted experiences or to be dominated by
ineffective ways of thinking and exhibits Pl (Gootzeit, 2014; Scott et al., 2016; Vowles et
al., 2014).

Considering all the above issues that arise from using traditional approaches to
study the PI/PF model, an alternative statistical approach should consider not only the
structure of the PI/PF model, but also explore the associations among the components. It
should provide information on how these skills relate to each other, which ones connect
more strongly, and which are more central (i.e., the ones whose change might significantly
affect all other variables of the network). Network analysis could address some of the
aforementioned issues, making it a suitable method to explore the architecture and

functional relations among the PI/PF model components.

6. Network analysis: A new statistical approach to explore the PI/PF model.

Network analysis is an approach that allows researchers to explore and understand
human, biological, and other systems that exhibit an interdependent structure. Through an
exploration of graphs that represent relations between discrete objects, network analysis
tries to explain specific classes of phenomena. Objects are reflected by nodes (i.e., people,
organizations, constructs, traits, etc.) and the connections between them are called edges.
Nodes and edges are used to better understand the structure of a phenomenon and the type
of interactions among its traits (Borner et al., 2007; Lewis, 2011).

In psychological research, networks have been recently introduced as an alternative

statistical approach of exploring and evaluating phenomena with the aim to remedy some
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of the problems with the traditional psychometric approaches (Borsboom, 2008, 2017,
Borsboom & Cramer, 2013; Borsboom et al., 2011; Cramer et al., 2010). In network
analysis, a psychological construct (e.g., PI/PF) can be modelled as a system of
variables/nodes (e.g., components such as experiential avoidance, cognitive fusion, etc.)
interconnected by edges encoding the relations among variables. An example of a simple
psychological network can be visualized in Figure 2, where there are 6 nodes (i.e., Ato F)
connected by 7 edges, such as an edge between nodes A and B, or an edge between nodes
E and F, and so on. In a network structure, a latent construct does not have the leading role
anymore, as in the traditional approaches; instead, is represented by a set of indicators as
the core of the network.

node

node

node
Edge Edge

Figure 2. A psychological network can differ in terms of edge weight, sign, closeness,

and betweenness.

The analysis of a network explores the function and the role of the variables within
the network (i.e., how the variables relate with each other; Borsboom & Cramer, 2013;
Borsboom et al., 2011; Fried et al., 2017; Nuijten et al., 2016; Schmittmann et al., 2013).
For example, in the PI/PF model some maladaptive behaviors, like experiential avoidance
and cognitive fusion which are theoretically considered closer together (Hayes, Strosahl, &
Wilson, 2012; Hayes et al., 2013) might present with stronger and closer interconnections
within the network. If found, this connection would suggest that individuals who deny
experiencing their feelings and thoughts, may also use ineffective ways of dealing with
them. This means that if one maladaptive aspect is present, then the likelihood of the other
being present is high and perhaps if there is an increase in one, this might lead to an

increase in the other.
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Psychological networks have been examined for various mental health problems,
such as anxiety disorders (Beard et al., 2016; Heeren & McNally, 2016; Levinson et al.,
2017), post-traumatic stress disorder (McNally et al., 2015; Armour et al., 2017),
depression (Boschloo et al., 2016; Fried et al., 2016; Levinson et al., 2017), obsessive
compulsive disorder (Ruzzano et al., 2015; Jones et el., 2018), autism (Ruzzano et al.,
2015; Deserno et al., 2017), psychosis (Bak et al., 2016; Isvoranu et al., 2016a, 2016b), and
personality traits (Cramer et al., 2012; Costantini et al., 2015; 2019). Based on findings
from these studies, the importance of the network approach is highlighted as advantageous
over traditional models in allowing to explore the relationships among the components of a
problem/characteristic and identify which are more central and stronger. Conceiving
problems as networks could help to guide therapy by targeting the ones that could exert the
greatest influence on individual problems/characteristics.

Another important novelty of the psychological network is that it gives different
centrality measures for the identification of the core components that might contribute to
the development of a psychological problem or a therapeutic change (Contreras et al.,
2019). Certain components may be found to be differently connected to others, if they
differ in levels of edge weight and sign (Borsboom et al., 2011; Costantini et al., 2019;
McNally, 2016). The weight of an edge is represented in the graph by the thickness of the
connecting line between nodes. This indicates the size of the association between a certain
node to others. In Figure 2, the strongest edge is between nodes E and D because of the
thickest line connecting them indicating a correlation between them after controlling for all
other variables in the network; on the contrary, the weaker edge is found between nodes B
and C or nodes E and F. For instance, in the PI/PF network it might be hypothesized that
the edge/connection between experiential avoidance and cognitive fusion might be stronger
than the edge between cognitive fusion and values, since experiential avoidance and
cognitive fusion are related and have even been conceptualized to form the “open” aspect
of the Triflex model according to ACT theory (Harris, 2009; Hayes, Strosahl & Wilson,
2012; Hayes et al., 2013) and research (Vowles, Sowden, & Ashworth, 2014; Francis,
Dawson, & Golijani-Moghaddam, 2016).

The connection between two nodes in a network can have positive or negative
signs, which indicates a positive or a negative relationship between the two variables,
respectively (Costantini et al., 2019; McNally, 2016). In Figure 2, the red line/edge
between nodes B and C, and nodes E and F, represents the negative connection found
between them. For example, in the PI/PF network, “cognitive fusion” and “present

moment/mindfulness” will probably have a negative relationship, because when people get
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constantly more entangled with their unhelpful thinking, they tend to be less in contact
with the present moment (Hayes et al., 2012; 2013). In contrast, the relationship between
“lack of values” and “experiential avoidance” is expected to be positive, because when
people avoid any negative or unwanted experience, they tend to avoid what is important
for them, and abandon their values (Hayes et al., 2012; 2013).

Moreover, the network structure can be analysed using different measures of node
centrality. One such measure, strength centrality index, is calculated by taking the sum of
the absolute edge weights a certain node is directly connected to in a network. It is an
important index because it reflects the nodes that have the strongest connections in a
psychological network (Borsboom et al., 2011; Costantini et al., 2019; McNally, 2016).
Closeness, another centrality index, evaluates the distance of a certain node to all others in
the network. When a node is closer to other nodes is an indication of how central (i.e.,
important) this node is to the network structure. As can be seen in Figure 2, node E has the
highest closeness because it is the closest to all others, compared to node F which is more
distant. In addition, if edges represented mutual causal relationships, changes in a node
high in closeness would have more quickly affected changes or be affected by changes in
all other connected nodes, compared to more peripheral nodes (Borsboom et al., 2011;
McNally, 2016). For example, in the PI/PF model, the “loss of contact with the present
moment” forces people to be more fused, judgemental, rigid and in distance with their
thoughts and feelings, and to adopt behaviors and actions not in line with their personal
values (Hayes, 2004; Hayes et al., 2012; 2013). Hence, if this component was high in
closeness, then we could assume that it is more central in the network and more important
to the overall PI/PF model.

Network analysis considers also the betweenness of a node, which is measured by
the number of times a certain node is found in the shortest path between two other nodes.
In Figure 2, node E has the highest betweenness since it is found twice in the path of two
pairs of nodes. Between nodes B and D, we find node E and it is also found on the path
between nodes A and C, thus node E has a betweenness of two. Therefore, if edges
represented mutual causal relationships, then we would assume that the activation of node
E, which is high on betweenness, could have caused the activation of all other paired nodes
(Borsboom et al., 2011; McNally, 2016). For example, according to ACT theory, “self-as-
context” is the ability of people to observe their thoughts and emotions by keeping a
flexible perspective without attaching to them. It is also believed that if people increase
their ability of using their observer self, they might indirectly enhance their ability to keep

contact with present moment, get more defused and open to their thoughts and feelings and
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more in line with their values (Hayes et al., 1999; 2004). Therefore, if we assume that
“self-as-context” is high on betweenness, we may find it on the paths between
“acceptance” and “defusion” nodes, “acceptance” and “contact with present moment”
nodes, “acceptance” and “values” nodes and “defusion” and “values” nodes. This might
indicate that the ability to observe thoughts in perspective might be of high importance in
the overall PI/PF model and clinicians need to therapeutically target this PF skill in order
to enhance the overall psychological flexibility of people.

Another important function of network analysis is the identification of possible
differences after comparing networks of different populations (e.g., gender, disorders,
culture, intelligence level, etc.). Estimating networks of different groups is a useful
procedure to find similarities or differences between them, in terms of network structure,
strength of edges or the overall level of connectivity (Costantini et al., 2017; 2019; van
Borkulo et al., 2017). Therefore, it would be very interesting to examine whether the
network structure and connectivity of the PI/PF model might differ across different groups
of people, such as male/female or low/high level of perceived stress, overall distress,
depression, and self-compassion. This will allow examination of equivalence of the PI/PF
network structure across different samples and generalizability across groups, or lack
thereof.

Multiple studies have shown no differences between gender groups in symptom
networks of depression symptoms (Murri et al., 2018), schizotypal traits (Fonseca-Pedrero
et al., 2018), schizophrenic symptoms (Galderisi et al., 2018a; 2018b), posttraumatic stress
disorder symptomatology (Birkeland et al., 2017; Gay et al., 2020), eating disorder
symptoms (Perko et al., 2019), and borderline personality disorder features (Southward &
Cheavers, 2018). No differences were also detected before and after therapy groups in
networks of depression symptoms (Bos et al., 2018), and eating disorder psychopathology
symptoms (Smith et al., 2019). However, mixed results were extracted for groups with-or-
without psychopathology. Some researchers found significant differences only in the
network structure, with more network connectivity in groups with social anxiety disorder
symptoms (Heeren & McNally, 2018), and eating disorder/social anxiety disorder
symptoms (Levinson et al., 2018). Others detected changes only in global strength, with
stronger networks in groups of depression symptomatology (Santos et. al., 2017). No group
differences in network structure and global strength were observed in groups of with-or-
without depressive symptoms (Hakulinen et al. 2020).

Network analysis can provide a new way of understanding psychological

phenomena in relation to their complex nature and structure, which enables researchers to
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explore them as systems and not as simply unidimensional or multidimensional constructs.
Conceptualizing psychological constructs as networks has the advantage of enhancing our
understanding of the unique role of each trait/variable has within a dynamic and interactive
model, that may help better explain psychopathology and suffering of people. This
approach can also open the field of psychopathology up to new explorations and
understandings and may contribute to better linking diagnoses to treatment (Gloster &
Karekla, 2020) and maximizing the effectiveness of therapeutic intervention (Borsboom,
2017; Borsbhoom & Cramer, 2013; Haslbeck & Fried, 2017; Nuijten et al., 2016). In
general, this alternative psychometric methodology presents with great potential for
expanding the study of ACT, the underlying PI/PF model and the problems identified with
the dimensionality of the overall PI/PF construct, and mechanisms that contribute to

change.

7. Aims and hypotheses.

Important problems have been identified in the use of traditional psychometric
approaches to study the ACT model components, in combination with the lack of
comprehensive measurement of all ACT components. The combination of the new
integrated measure (MPFI) with an alternative statistical approach, network analysis,
appears promising for expanding the study of ACT, and its underlying psychopathology
model and mechanisms of therapy change.

The purpose of the present study was to examine the PF/PI model and its
components with a new and innovative methodology. By using data from both a battery of
different ACT measures and the comprehensive MPFI measure, and an application of
network analysis, the study has examined the structure of the PI/PF model and the
connections between its components as a system and across groups. This might contribute
to a better understanding of the proposed model and its impact on psychopathology and
therapeutic process of change, a novelty of the study, since no evaluation was fully
conducted simultaneously on all ACT components.

By combining the traditional factor analytic with the network analysis
methodologies, the study will help to the enhancement and validation of the theoretical
background of the PI/PF model, which is of great importance for the ACT community. It
was hypothesized that the new methodologies will help to identify the ACT components
that are more actively involved, how they interact within the model and which of them are
most important or contribute significantly to the development of a problem and

subsequently lead to successful intervention and behaviour change. Finally, it is believed
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that the function of the PI/PF components is common in many psychological problems and
disorders (Hayes et al., 2006; 2012). Therefore, the present study aimed at providing
clinical psychology community with empirical evidence of a common underlying
mechanism on how psychopathology and psychological problems are developed and
maintained. This is critical, since it will help mental health professionals plan and
implement a comprehensive therapeutic intervention to address a wide range of mental
health issues.

The first aim of the study was to examine the structure of the PI/PF model with
traditional psychometric approaches by using both the comprehensive MPFI measure and a
battery of distinct ACT measures. The three alternative PI/PF models (Hexaflex, Triflex,
Duoflex) were explored through confirmatory factor analysis for both sets of measures. It
was hypothesized that the model that better explains the PF/PI model will be the Hexaflex
model as measured by the MPFI scale, since it is supported by previous findings (Gregoire
et al., 2020; Lin, Rogge & Swanson, 2020; Rolffs, Rogge & Wilson, 2018; Seidler et al.,
2020). These results will enhance the comprehension of ACT theory and the measurement
structure of the PI/PF model, in order to use a more parsimonious and empirically
supported theoretical model. Finally, by comparing a single comprehensive and multiple
distinct batteries of ACT measures, will help to evaluate their effectiveness in better and
more accurately measuring the PI/PF construct and its components. By doing so, will
provide researchers with useful information on how to develop appropriate ACT scales
tailored to the needs of ACT theory. Clinicians by using those enhanced ACT measures
will be more able to better evaluate and therapeutically target the psychologically
inflexible and flexible behaviors of their clients.

The second aim was to explore the relations among the PI/PF model components
through network analysis and by using the two data sources (comprehensive ACT measure
and six different ACT measures). The most important components within the network of
the PI/PF model and how they relate to each other in both datasets were explored. It was
hypothesized that certain ACT components, such as EA or FUS, will be more central and
stronger in the network, compared to other ACT components. Additionally, it was assumed
that specific pairs of ACT components (e.g., PMA/LCPM and SACxt/SACnt or VAL/LCV
and CA/IA) will have higher connectivity related to other different ACT pairs. It was also
believed that the MPFI measure will be more suitable for complete and accurate
identification of the connections among ACT components. It was expected that useful
information will extract from the MPFI, about the role of each ACT component in the

P1/PF model and the associations among them, which will help clinicians to therapeutically
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target the most strong and central ACT components that will further enhance their clients’
psychological flexibility.

The final aim of the study was to search for similarities or differences in the
structure and relationships of the PI/PF model components by comparing the networks of
different populations. Specifically, we aimed to investigate the network structure, strength
of edges and overall level of connectivity of the model between different samples of
people. Network comparison was done on five groups: 1) low and high levels of distress,
2) low and high levels of self-reported depression, 3) males and females, 4) low and high
levels of self-compassion, and 5) low and high levels of perceived stress. No differences
were expected on the structure, edge strength or network connectivity across different
groups, such as male/female or low/high level of perceived stress, overall distress,
depression, and self-compassion. Extracting this kind of information will clarify whether
certain ACT components or the overall PI/PF model structure was stable regardless of the
population, making it more stable and accurate. This will contribute to further
strengthening and support of the PI/PF model as a competing therapeutic intervention for
the treatment of different populations, due to the stability and replicability of the PI/PF

model structure and connections among its components in different groups of people.
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CHAPTER 2: METHOD

1. Participants

Sample 1. The sample consisted of 501 Greek-speaking adults, aged 18-67 years
old (Mage = 25.49, SD = 9.49) who showed interest in participating in the present study.
Most of them were females (77%), high-school graduates (54%), live in Nicosia (67%), do
not work (55%) and are currently studying (77%). Demographic details about the sample
appear on Table 1 (Chapter 3) and information for the recruitment of participants can be
found in the Procedures section.

Sample 2. Table 5 (Chapter 4) shows the demographic information about the 428
people aged 18-74 years old (Mage = 27.52, SD = 11.46) who showed interest in being part
of the present study; more details on the collection method can be seen in the Procedure
section. Most of the participants were women (77%), had graduated high-school (54%),

live in Nicosia (65%), are unemployed (53%) and currently studying (65%).
2. Measures

Measures for sample 1

Multidimensional Psychological Flexibility Inventory (MPFI; Rolffs et al., 2018).
The MPFI is a 60-item questionnaire designed to evaluate the Psychological Flexibility
(PF) and Psychological Inflexibility (PI) dimensions of Acceptance and Commitment
Therapy model. The scale consisted of 6 distinct 5-item subscales for the PF dimension
(i.e., Acceptance, Present Moment Awareness, Self-as-Context, Defusion, Values,
Committed Action) and 6 distinct 5-item subscales for the Pl dimension (i.e., Experiential
Avoidance, Lack of Contact with the Present Moment, Self-as-Content, Fusion, Lack of
Contact with Values, Inaction). Items are rated on a 6-point ordinal scale ranging from 1
(never true) to 6 (always true). Higher scale scores indicate higher levels of each
dimension and subscale. The original MPFI had good internal consistency for the Pl
dimension (Cronbach’s a = .91) and its subscales (Cronbach’s a range: .89 - .93) and for
the PF dimension (Cronbach’s a = .90) and its subscales (Cronbach’s a range: .87 - .95).
The scale was adapted in Greek (Appendix 1) and more details about the translation
process can be found on the procedure section. In the present study, the Greek MPFI had
good reliability for the PI dimension (Cronbach’s a = .95) and its subscales (Cronbach’s a
range: .84 - .91) and for the PF dimension (Cronbach’s a = .93) and its subscales
(Cronbach’s a range: .54 - .86).
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Symptoms Checklist-90-Revised — Greek Version (G-SCL-90-R; Donias et al.,
1991, English version by Derogatis, 1983). The SCL-90-R was created to assess the
general level of psychological distress and identify clinical symptoms experienced in the
past week. It is a 90-item scale rated on a 5-point ordinal scale ranging from 0 (not at all)
to 4 (very much). The SCL-90-R consists 9 primary symptom categories
(somatization, obsessive-compulsive, interpersonal
sensitivity, depression, anxiety, hostility, phobic anxiety, paranoid ideation, psychoticism)
and 3 global indices of distress (global severity index, positive symptom distress index,
positive symptom total). Higher scores indicate higher levels of the dimension being
measured by the items. For the present study of interest was the general level of
psychological distress (Global Severity Index; GSI) and the depression subscale. The GSI
and depression subscale were used to create two groups of low and high levels of distress
and depression, respectively. Participants with a mean GSI score above 1.94 (Tscore=70)
and a mean depression score above 29 (Tscore = 70) were assumed to have increased levels
of distress and depression, respectively (Donias et al., 1991). In the present study, the

Greek version had excellent internal consistency (Cronbach’s a of GSI = .97).

Measures for sample 2

Acceptance and Action Questionnaire — I11-Greek Version (G-AAQ-II; Karekla &
Michaelides, 2017; English version by Bond et al., 2011). The AAQ-II evaluates people’s
inability to accept unwanted private events (e.g., thoughts, feelings, memories) and pursue
goals in the presence of those unwanted private events. It is a seven-item measure of
experiential avoidance (EA) rated on a 7-point ordinal scale ranging from 1 (never true) to
7 (always true), with higher total scores indicate higher EA. The Greek AAQ-II showed
good internal consistency in the original study (a =.92) and in the present study (a =.92).

Cognitive Fusion Questionnaire — Greek Version (G-CFQ; Zachariaet al, 2021;
English version by Gillanders et al., 2014) evaluates people’s excessive attachment to their
internal experiences and over-regulation of their behavior based on the content of their
thoughts and emotions. It is a 7-item scale of cognitive fusion (FUS) rated on 7-point
ordinal scale ranging from 1 (never true) to 7 (always true), with higher total scores show
higher FUS. The Greek CFQ showed a high reliability (Cronbach’s a = .92). In the present
study, Cronbach’s alpha was .94.

Cognitive and Affective Mindfulness Scale — Revised — Greek (G-CAMS-R,;
Vasiliou et al., 2019; English version by Feldman et al., 2007) evaluates people’s ability to

be aware and in contact with their thoughts and feelings of the present moment. It is s 12-
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item measure of mindfulness/ present moment awareness (PMA), which is rated on a 4-
item frequency scale ranging from 1 (rarely) to 4 (almost always), with higher total scores
indicate higher PMA. The CAMS-R had good internal consistency of a = .86 and o = 78,
in the original and present study, respectively.

Self as Context Scale — Greek (G-SACS; Zacharia & Karekla, 2020; English
version by Zettle et al., 2018). SACS it is a 10-item scale that measures the construct of
self-as-context through two dimensions. Items 1, 2, 5, and 6 reflected the Centering
dimension, that is the relaxed response to negative thoughts and feelings, and items 3, 4, 7,
8, 9 and 10 reflected the Transcending dimension, which is the unchanged sense and
perspective for self. All items are rated on a 7-item Likert scale ranging from 1 (completely
disagree) to 7 (completely agree), with higher scores showing higher SACxt. The English
SACS version was translated in Greek with back-and-forth translation to be used as part of
another dissertation study by Zacharia (2020). In the present study, the Greek SACS had
good psychometric properties (Cronbach’s a range: Total score = 84; Centering = .75;
Transcending = .80).

Valuing Questionnaire — Greek (G-VQ; Anagnostopoulou, 2019; English version
by Smout et al., 2014). VQ is 10-item scale that assesses general valued living through the
dimensions of Progress (i.e., living according to values) through items 3, 4,5, 7 and 9, and
Obstruction (i.e., disruption of valued living) with items 3, 4, 5, 7 and 9. All items are rated
on a 7-point ordinal scale from 0 (not at all true) to 6 (completely true), with higher scores
showing higher valued living. The Greek VQ had good reliability scores in the original
(Cronbach’s o.: Progress = .88; Obstruction =.74). and present study (Cronbach’s a.:
Progress = .79; Obstruction = .81).

Committed Action Questionnaire — 8 - Greek (G-CAQ-8; Vasiliou et al., 2020;
English version by McCracken et al., 2015) CAQ-8 is an 8-item measure that evaluates
people’s actions that are guided by personal goals and values. All items are graded on 7-
item ordinal scale from O (never true) to 6 (always true), composing two subscales of four
positively phrased items (i.e., 1 - 4) and four negatively worded items (i.e., 5-8). The Greek
CAQ-8 exhibited good reliability indices in the original study (Cronbach’s atotal score = .80)
and in the present study (Cronbach’s o Positive = .90; Negative = .76).

Self-Compassion Scale — Short - Greek (G-SCS; Matzios, Wilson & Giannou,
2015; English version by Neff, 2003) assesses self-compassion (i.e., feelings of self-
kindness and acceptance of weaknesses and failures) through the dimensions of Self-
Kindness (“I try to be understanding and patient towards those aspects of my personality I

don’t like”), Self-Judgment (“I’m disapproving and judgmental about my own flaws and
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inadequacies”), Common Humanity (“I try to see my failings as part of the human
condition”), Isolation (“When I'm feeling down, I tend to feel like most other people are
probably happier than [ am”), Mindfulness (“When something painful happens I try to take
a balanced view of the situation”), and Over-ldentification (“When I fail at something
important to me I become consumed by feelings of inadequacy”). It is a 12-item measure
rated on a 5-item scale form 1 (almost never) to 5 (almost always), with higher total scores
indicate higher self-compassion. The original Greek SCS had good psychometric
properties (Cronbach’s a: Total score = .87, Self-Kindness =.70, Self-Judgment = .77,
Common Humanity = .72, Isolation = .71, Mindfulness = .72, Over-Identification = .76). In
the present study, the Greek SCS had adequate internal consistency for the total score (o =
.83) and poor estimates for some of the subscales (orange = .29 - .71).

Perceived Stress Scale — Greek (G-PSS; Michaelides et al., 2016; English version
by Cohen & Williamson, 1988) measures people’s perception of stress through the
dimensions of Perceived Stress (“how often have you been upset because of something that
happened unexpectedly””) and Perceived Coping (“how often have you felt confident about
your ability to handle your personal problems™). All items are rated on a 5-pont frequency
scale from 0 (never) to 4 (very often), with higher total scores show higher perception of
stress. The original Greek scale had good reliability (Cronbach’s a: Total score = .85,
Perceived Stress .87, Perceived Coping = .75) and in the present study Cronbach’s a: Total

score = .87, Perceived Stress .85, Perceived Coping = .83.

3. Procedure

Both samples were part of a new study designed to examine the PI/PF model and
its components using latent factor analysis and network analysis with a comprehensive
PI1/PF measure and a battery of different ACT measures. After receiving approval by the
Cyprus National Bioethics Committee (#EEBK EIT 2019.01.78) for collecting data for the
first sample, permission was granted by MPFI and SCL-90-R developers to use them. A
second permission was granted by the CNBC, after requesting protocol modifications, to
use a battery of measures for the second data collection since problems were encountered

with existing datasets that were initially explored (secondary data analysis)®. Approval was

! In the original research proposal for the investigation of the study’s objectives, it was proposed to
use two secondary samples (data of previous research). However, the final size of the two samples
was extremely small (N1 = 93, N2 = 98), which created problems in the research analyses. After
consultation with the research supervisor, experts in the proposed statistical analysis, and
communication with the 3-member doctoral committee it was decided to drop the secondary
samples and collect original data from a new sample of participants.
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received by the original creators for using the Greek version of the AAQ-II, CFQ, CAMS-
R, SACS, VQ, CAQ, SCS, and PSS in the second study.

MPFI was translated and adapted in Greek in the present study by using the
TRAPD model’s guidelines (European Social Survey, 2016). For the first step, the
instrument was translated in Greek by two skilled ACT experts experienced in Greek and
English language, creating two independent translations of the questionnaire. Then, three
experienced researchers reviewed both versions and decided on the final Greek version.
The final version was reviewed and checked by two experts in the Greek language. Finally,
the Greek version was pre-tested with 30 respondents to check for comprehension,
wording, and flow issues. After suggestions by almost all participants of the pre-test, the
order of the MPFI items was changed. In the original MPFI, all five items of each ACT
component were placed in sequence, starting with the items of the six PF subscales (ACC,
PMA, SACxt, DEF, VAL, CA) and then for the six Pl subscales (EA, LCPM, SACnt,
FUS, LCV, IA). In the Greek adaptation of the MPFI, the first question of each PF
subscale was positioned in the beginning six slots of the final scale, the second question of
each PF subscale was positioned in the next six slots, and so on. The same re-ordering
method was performed for the items of the six Pl subscales. The scale started with 30 re-
ordered items of the PF subscales, followed by the remaining 30 items of the PI subscales.
Two control items were also placed in between the 60 items of the scale to check for lack
of attention or response bias (“Please select the answer Occasionally True”, “Please select
the answer Often True”).

The final version of the MPFI, the SCL-90-R, several demographics questions (i.e.,
age, sex, education, work status, residence city) were uploaded on the Survey Monkey
online survey platform to create the first online package of questionnaire for the first
sample. The AAQ-II, CFQ, CAMS-R, SACS, VQ, CAQ, SCS, PSS and several
demographic questions (i.e., age, sex, education, work status, residence city) were
uploaded on the online survey platform to form the other package of questionnaires
administered to the second sample.

While the selection of participants was not probability based, various collection
methods were used to recruit participants for sample 1 (December 2019 — July 2020) and
then for sample 2 (September 2020 — December 2020). Initially, social media (i.e.,
Facebook, Instagram) were utilized. The announcement invited people to participate in a
voluntary and anonymous research study by completing the online package of
questionnaires. In addition, participants from different departments (e.g., physics,

mathematics, economics, psychology, social science, etc.) of several universities in Cyprus
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(i.e., University of Cyprus, University of Nicosia, European University Cyprus, Neapolis
University) were contacted. After informing and receiving permission from different class
instructors, each class was briefly informed about the study and invited to voluntarily
participate in the study. Afterwards, an email invitation was sent to the instructors with the
link of the online questionnaire to forward it to students. Some of the students received
extra class credit for participating in the study, after providing their class code and
identification information. Finally, participants were also recruited from different
organizations and companies across Cyprus. After informing the administration or
secretarial staff of a company/organization about the study and receiving permission, an
email invitation was sent to them to forward to it their associates, colleagues, or
employees. The email had details and information about the study, the link of the online

questionnaire, and an invitation asking them to voluntarily participate in the study.

4. Statistical Analyses

All analyses were conducted using R (version 1.3.959). Univariate and multivariate
normality was tested with the MVN package (Korkmaz et al., 2014), by using Mardia’s test
statistic for multivariate skewness and kurtosis, Henze-Zirkler’s test for Mahalanobis
distances, and Royston’s test for the Shapiro—Wilk and Shapiro-Francia statistic.

Latent Variable Analysis. Confirmatory Factor Analysis was performed to examine

each scale’s factorial structure and the alternative PI/PF models by using the Lavaan
package (Rosseel, 2012) with Maximum Likelihood Estimation with robust standard errors
and a Satorra-Bentler scaled test statistic (MLM) due to ordinal and non-normal data. By
using both samples, three alternative PI/PF measurement models were examined: Hexaflex
(see Figures 4 and 26 for a graphical representation of the model), Duoflex (see Figures 8
and 27), and Triflex (see Figures 10 and 28). The fit of the CFA models was evaluated
using: 1) the Satorra-Bentler chi-square statistic, 2) the Comparative Fit Index (CFlI), 3) the
Root-Mean-Square Error of Approximation (RMSEA) and 4) the Standardized Root-
Mean-Square Residual (SRMR). AIC (Akaike Information Criterion) and BIC (Bayes
Information Criterion) were employed to compare model fit for CFA models. Excellent
model fit was evaluated using the following cut-off scores: the CFI close to .95 or higher,
the RMSEA .06 or lower, and the SRMR lower than .05. A Sattora-Bentler Scaled chi-
square difference test was applied with the SBSDiff package (Mann, 2018) to compare the
model fit of the alternative nested models. Also, lower values of the AIC and BIC were

used as indicators of more parsimonious models for model selection. All the above a priori
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criteria and cut-off scores were based on suggestions by Hu and Bentler (1998), Jackson,
Gillaspy, and Purc-Stephenson (2009), and Kline (2011).
Network Analysis. All analyses to assess the PI/PF model structure and interrelated

connections among its components were conducted with network analysis by using
different R packages. The R package bootnet (Epskamp et al., 2018) was used for two
analyses. At first, the estimateNetwork function was used to estimate the partial
correlations among the nodes/variables of the PI/PF network. The EBICglasso
regularization method was selected with tuning-parameter gamma set to 0.5 (Chen &
Chen, 2008; Foygel & Drton, 2010), which deals with small samples (N<500) in
psychological research (Epskamp et al., 2017). Spearman’s rank-correlation method was
selected because data were ordinal. Additionally, the Bootnet package was also used to
estimate the confidence intervals (CI’s) on the edge-weights with the Non-Parametric
Bootstrapping technique with 1000 bootstrap samples, and the stability of centrality
indices with the Case-Drop Bootstrapping technique using 1000 bootstrap samples. The
clustering structure of the PI/PF model was explored using with the Exploratory Graph
Analysis package (Golino & Epskamp, 2017). The EBICglasso technigue was combined
with the Walktrap algorithm, as applied in the Igraph R package (Golino & Epskamp,
2017). The main purpose was to identify which P1/PF nodes are more strongly connected
and grouped in clusters to investigate whether such cluster conform to the theoretical
components of the PI/PF model.

Two methods were used to explore the structure of the PI/PF model with different
samples of people (i.e., low vs high depression, distress, self-compassion and perceived
stress, and male vs female). Firstly, the Network Comparison Test package (NCT; van
Borkulo, 2016) was used to independently compare the PI/PF model of different groups to
check for significant differences in network structure (invariance of structure) and edge
strength (invariance of global strength). If significant differences across groups were
identified, a Fused Graphical Lasso (FGL; Danaher et al., 2014) was implemented to
assess those group differences more accurately, by using the Estimate Group Network
package (EGN; Costantini & Epskamp, 2017). EGN simultaneously estimates different
network structures by relying on an extra tuning parameter to enhance network edges’

estimates and facilitate the identification of group differences.
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CHAPTER 3: RESULTS FOR SAMPLE 1

1. Data screening

Before the main analyses, the data were screened for missing values, and violations
of univariate and multivariate normality. The original sample consisted 689 cases, 188
cases were list-wise deleted, since 133 of them had more than 20% of missing data and 55
had wrong answers on both control items. Table 1 shows the demographic information for
final and deleted cases. Chi-square difference test detected significant differences between
final and deleted cases for work, study, and education variables (p <.01), which shows that
more students were likely to complete the questionnaire, compared to non-students, maybe
due to the motive of extra credit in a class. No differences were found in terms of gender or
place of residence. A t-test revealed significant age differences between the two samples,
indicating that that participants removed from the sample (M = 29.95, SD = 10.15) were
slightly older that those that retained (M = 25.49, SD = 9.49), t (317) = 5.2, p = .0001.
Normality checks were done for the final sample (N=501) and results indicated violation of
multivariate normality according to Mardia’s skewness (S = 60290.905, p <.001) and
kurtosis (K = 80.825, p <.001) and Henze—Zirkler’s statistic (HZ = 1.000125, p <.001).
There was also deviation from univariate normality according to Shapiro-Wilk test
(SWrange = .85 - .94, p <.001) for all scales’ items.

Table 1. Demographics for final and deleted cases for Sample 1

Final number of cases retained Deleted cases
(N=501) (N=188)
Variables n (%) n (%)
Age Mean (SD) 25.49 (9.49) 29.96 (10.15)
Gender
Female 385 (77) 149 (79)
Male 116 (23) 39 (21)
Work
Full-time 131 (26) 90 (48)
Part-time 96 (19) 41 (22)
Unemployed 274 (55) 57 (30)
Study
Yes 387 (77) 103 (55)
No 114 (23) 85 (45)
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Table 1. Continued.

Final number of cases retained

Deleted cases

(N=501) (N=188)
Variables n (%) n (%)
Education
High school 268 (54) 60 (32)
Undergraduate 152 (30) 60 (32)
Postgraduate 70 (14) 60 (32)
Other 11 (2) 8 (4)
Residency
Nicosia 337 (67) 115 (61)
Larnaca 62 (12) 23 (12)
Limassol 65 (13) 32 (17)
Famagusta 18 (4) 9 (5)
Paphos 13 (3) 2 (1)
Other 6 (1) 7(4)
2. Evaluation of the alternative MPFI and PI/PF structures using latent variable
analysis

At first, two measurement structures of the MPFI were tested (Figure 3). A uni-

factorial structure with all 60 items loading on a Psychological Flexibility (PF)/

Psychological Inflexibility (PI) factor, that demonstrated a poor fit (Table 2). A two-factor

model was also evaluated with two latent variables: items 1 to 30 loaded on PF factor and

items 31 to 60 loaded on PI factor and both factors allowed to covary, resulting in a poor

fit (Table 2).

Figure 3. Alternative measurement models. Left: A uni-factorial model with a PI/PF

factor. Right. A two-factor model with two Pl and PF factors.

33



Different theoretical PI/PF structures (Hexaflex, Duoflex, Triflex) were explored
with latent variable analysis with the MPFI.
Hexaflex model. This model was examined using the Greek MPFI with 12 first-

order latent variables: items 1 to 5 loaded on an Acceptance factor (ACC), items 6 to 10
loaded on a Present Moment Awareness factor (PMA), items 11 to 15 loaded on a Self-as-
Context factor (SACxt), items 16 to 20 loaded on a Defusion factor (DEF), items 21 to 25
loaded a Values factor (VAL), items 26 to 30 loaded on a Commitment Action factor
(CA), items 31 to 35 loaded on an Experiential Avoidance factor (EA), items 36 to 40
loaded on a Lack of Contact with Present Moment factor (LCPM), items 41 to 45 loaded
on a Self-as-Content factor (SACnt), items 46 to 50 loaded on a Fusion factor (FUS), items
51 to 55 loaded on a Lack of Contact with Values factor (LCV), and items 56 to 60 loaded

in an Inaction factor (1A). All factors were intercorrelated (Figure 4).

Figure 4. A Hexaflex model with 12 intercorrelated factors.

The 12-factor model resulted in a no-solution due to non-positive definite matrix.
After careful inspection of the correlation among the variables, near perfect correlation
between VAL & IA factor was found (r = .979), which might be the cause of matrix
inversion operations failure (Kline, 2011, p.51). Therefore, two post-hoc modifications
were made based on inspection of modification indices to improve the fit of the model. The
residuals for items VAL.20 (“l stuck to my deeper priorities in life”’) and CA.21 (“Even
when times get tough, | was still able to take steps toward what | value in life”’) and for

items VAL.26 (“I tried to connect with what is truly important to me on a daily basis”) and
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CA.27 (“Even when life got stressful and hectic, 1 still worked toward things that were
important to me”) were allowed to covary. Both pairs of items share a similar idea of
choosing to adopt valued-actions. The modified model’s fit was inadequate (Table 2).

Additionally, two separate 6-factor models were examined (Figure 5). The first
model consisted of six first-order PF latent variables (ACC, PMA, SACxt, DEF, VAL,
CA) that allowed to covary and the other model had six first-order PI factors (EA, LCPM,
SACnt, FUS, LCV, IA) that were intercorrelated. Fit indices demonstrated an excellent fit
for PI “Hexaflex” (Table 2). The PF “Hexaflex” model had poor fit and after inspections
on the correlation of all variables and the modification indices, a high correlation was
found between VAL and CA (r = .980). One post-hoc modification was done by allowing
the residuals of the items VAL20 and CA.21 to correlate, resulting in an improved but still
unacceptable fit (Table.2).

Figure 5. Two Hexaflex models. Left: A Hexaflex model with 6 PF intercorrelated
factors. Right: A Hexaflex model with 6 PI intercorrelated factors.

A higher-order “Hexaflex” model was also tested with two second-order variables
of PF and PI, that were allowed to correlate (Figure 6). PF loaded on 6 first-order variables
(ACC, PMA, SACxt, DEF, VAL, CA) and PI reflected on 6 first-order variables (EA,
LCPM, SACnt, FUS, LCV, IA). The model did not result in a solution, due to non-positive
definite matrix. After inspections a near perfect correlation was found between several
latent variables (e.g., PF & VAL =.973, PI & FUS =.909, VAL & CA = .949, IA & FUS
=.906). This extreme multivariate collinearity might have caused failures in matrix
inversion. This might be a possible indication that the higher-order PI/PF factors might not

be needed since they do not add something different than the first-order latent variables.
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Figure 6. A higher-order Hexaflex model with two intercorrelated factors.

Additionally, two separate higher-order models were examined (Figure 7). The first

model reflected a PF higher-order factor loading on six first-order variables (ACC, PMA,
SACxt, DEF, VAL, CA) and second model consisted of a PI higher-order variable loading
on six first-order factors (EA, LCPM, SACnt, FUS, LCV, IA). Results showed an adequate

fit for the higher-order Pl model (Table 2). A poor fit was found for the higher-order PF

model and after careful inspection a post-hoc modification was imposed. A correlation was

allowed on the residuals of items VAL.20 and CA.21, resulting in an improved but

inadequate fit (Table 2).
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Figure 7. Two higher-order Hexaflex models. Left: A higher-order PF Hexaflex model.
Right: A higher-order Pl Hexaflex model.
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Duoflex model. The “Duoflex” model consisted of two intercorrelated second-order
variables of Mindfulness-Acceptance skills (ACCE) and Commitment-Behavior Change
skills (COM). ACCE reflected on eight first-order latent variables (ACC, PMA, SACxt,
DEF, EA, LCPM, SACnt, FUS) and COM on eight first-order latent variables (VAL, CA,
PMA, SACxt, LCV, IA, LCPM, SACnt) (Figure 8). Note that some of the first-order
factors loaded on both second-order latent factors. The model did not result in a solution
due to a non-positive definite matrix. After thorough examination, almost perfect
correlations were found between several latent variables (e.g., ACCE & COM = 911,
COM & IA =1.000, IA & LCV =.938), which might justify the inability for matrix

inversion.

Figure 8. A Duoflex model with two intercorrelated middle-level processes

Two separate “Duoflex” models were examined (Figure 9). A model with only PF
variables was tested (ACC, PMA, SACxt, DEF, VAL, CA), which had two second-order
factors of ACCE and COM. ACCE reflected on four first-order PF variables (ACC, DEF,
PMA, SACxt) and COM on four first-order PF factors (VAL, CA, PMA, SACxt). The
model resulted in a poor fit (Table 2) and after inspections no meaningful alterations could
be done for model improvement. Another “Duoflex” model with only PI variables was
examined (EA, FUS, LCPM, SACnt, LCV, IA) that reflected two second-order variables
of ACCE and COM. ACCE reflected on four first-order Pl variables (EA, FUS, LCPM,
SACnt) and COM on four first-order P1 latent variables (LCV, IA, LCPM, SACnt). The
model did not result in a solution (Table 2); there were very high and even > 1.00
associations between multiple pairs of latent variables (e.g., ACCE & COM =.998, ACCE

& IA =1.000, COM & IA =1.009, IA & LCV =.941). No higher-order models were
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tested for the Duoflex model because of identification issues, since the third-order variable
of PI/PF loaded on just two indicators (ACCE & COM).
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Figure 9. Two Duoflex models. Left: A PF Duoflex model. Right: A Pl Duoflex model.

Triflex model. The “Triflex” model consisted of three intercorrelated second-order
latent variables of OPEN, AWARE, and ACTIVE processes. OPEN process reflected on
four first-order latent variables (ACC, EA, DEF, FUS), AWARE process loaded on four
first-order variables (PMA, SACxt, LCPM, SACnt), and ACTIVE process reflected on
four variables (VAL, CA, LCV, IA) (Figure 10). The model resulted in no solution because
of a non-positive definite matrix (Table 2). There were very strong correlations between
several variables (e.g., OPEN & AWARE = .942, AWARE & ACTIVE = .965, ACTIVE
& IA =-.984, LCV & IA =.930).
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Figure 10. A Triflex model with three intercorrelated middle-level processes.

38



Two separate “Triflex” models were evaluated (Figure 11). A “Triflex” model with
only PF variables was tested (ACC, DEF, PMA, SACxt, VAL, CA) that consisted of three
intercorrelated second-order variables of OPEN (ACC, DEF), AWARE (PMA, SACxt),
and ACTIVE (VAL, CA). The model had no solution because of non-positive definite
matrix (Table 2). The almost perfect correlations between several variables (e.g., OPEN &
AWARE = 1.065, AWARE & VAL =.991, VAL & CA =.980) might have cause
problems with matrix inversion. A second “Triflex” model with only PI variables was
examined (EA, FUS, LCPM, SACnt, LCV, IA), which had three intercorrelated second-
order latent variables of OPEN (EA, FUS), AWARE (LCPM, SACnt), and ACTIVE
(LCV, IA). No solution was reached (Table 2) near perfect collinearity between OPEN
with all others except EA (Irange = .806 — 1.136), AWARE with all other except EA (rrange
=.820 - .915), ACTIVE with FUS (r =.898), LCV (r =.935) and IA (r = 1.000), IA with
FUS (r =.898) and LCV (r = .935) and FUS with LCV (r = .839).

Figure 11. Two Triflex models. Left: A PF Triflex model. Right: A PI Triflex model.

A higher-order “Triflex” model reflected a third-order PI/PF latent variable that
loaded on three second-order factors of OPEN, AWARE and ACTIVE (Figure 12). The
model showed no solution (Table 2) and after inspections multiple high correlations were
found between several latent variables which might have caused failure in reaching a
solution (e.g., PI/PF & OPEN=.944, PI/PF & AWARE = .997, PI/PF & ACTIVE = .968).
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Figure 12. A higher-order Triflex model with three middle-level processes.

Two separate higher-order “Triflex” models were tested (Figure 13). A higher-
order “Triflex” model with only PF variables was tested that consisted a third-order latent
variable of PF loading on three second-order variables of OPEN (ACC, DEF), AWARE
(PMA, SACxt), and ACTIVE (VAL, CA). The present model did not result in a solution
(Table 2), due to the perfect correlations among several factors that probably caused
problems resulting in a solution (e.g., PF & OPEN=1.000, PF & AWARE = 1.000, CA &
VAL = .980). Another higher-order “Triflex” model with only PI variables was evaluated
that reflected one third-order variable of PI loading on three second-order variables of
OPEN (EA, FUS), AWARE (LCPM, SACnt), and ACTIVE (LCV, IA). The model result
in no solution (Table 2) because of the near perfect collinearity between several latent
variables causing problems achieving a solution (e.g., PI & OPEN = 1.000, PI & AWARE
=.959, ACTIVE & CA = 1.000).
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Figure 13. Two higher-order Triflex models. Left: A higher-order PF Triflex model.
Right: A higher-order PI Triflex model.
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Comparison of the alternative PI/PF models. Examination of the fit statistics for
the alternative PI/PF models showed that the “Hexaflex” model with six first-order Pl
factors with no modifications had the best fit and the lowest AIC and BIC values,
compared to all other alternative models. The Sattora Betler chi-square difference test
showed that the PI Hexaflex model had significantly better fit than the higher-order PI
Hexaflex model (Table 4). All factor loadings, latent factor variances and covariances
(except EA & LCV, EA & IA) and item residuals were statistically significant;
standardized factor loadings ranged from .64 to .78 for the EA factor, .69 to .85 for the
LCPM factor, .74 to .82 for the SACnt factor, .74 to .85 for the FUS factor, .65 to .86 for
the LCV factor, and .77 to .85 for the IA factor. The variances of all factors were: .63 for
EA factor, .64 for LCPM factor, .97 for SACnt factor, 1.301 for FUS factor, .661 for LCV
factor, and 1.17 for IA factor. Table 3 shows the correlation coefficients between all Pl
factors. EA had no or weak correlation coefficients with and all Pl factors, but all other PI
variables had strong associations among them.

Due to the weak or lack of associations between the EA factor with all others and
the high intercorrelation of all others, it was assumed that based on the MPFI data, EA
appears to be distinct from the remaining factors. In an attempt to further explore the
structure of the PI construct, we tested two post-hoc Pl models (Figure 14). First, a five-
factor PI model consisting one second-order latent variable of PI that reflected only five
first-order latent variables, excluding EA. The resulting fit for this reduced model was
acceptable (Table 2). The second post-hoc model included the first-order EA variable, as a
distinct factor, that was freely correlated with a second-order P1 variable (loaded on
LCPM, SACnt, FUS, LCV, IA). The model’s fit was adequate (Table 2) and identical to
the higher-order Pl Hexaflex.
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Figure 14. Alternative post-hoc models. Left: A five-factor Pl model. Right: A five-factor
Pl and EA correlated model.
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Table 2. Fit Indices for Confirmatory Factor Analysis of MPFI alternative models

Model S-B y? Df P CFl RMSEA SRMR AIC BIC
Measurement models

MPFI 1 factor 7856.818 1710 .000 .582 .094 112 86572.245 87078.237
MPFI 2 factors! 5821.322 1709 .000 124 077 .088 83958.238 84468.447
Hexaflex PI/PF model

Hexaflex (12 factors)* 3030.779 1642 .000 .902 .046 .069 80679.539 81472.261
PF Hexaflex (6 factors)! 1070.685 389 .000 .879 .066 .073 40916.027 41236.489
P1 Hexaflex (6 factors) 782.674 390 .000 .950 .051 .049 40286.323 40602.569
Higher-order PI/PF Hexaflex No solution

Higher-order PF Hexaflex! 1255.491 398 .000  .849 073 .082 41116.370 41398.883
Higher-order Pl Hexaflex 911.161 399 000 .935 .058 .065 40437.902 40716.198
Duoflex PI/PF model

Duoflex No solution

PF Duoflex 1196.049 396 .000 .859 .070 077 41049.831 41340.777
Pl Duoflex No solution

Triflex PI/PF model

Triflex No solution

PF Triflex No solution

PI Triflex No solution

Higher-order PI/PF Triflex No solution

Higher-order PF Triflex No solution

Higher-order PI Triflex No solution

Post Hoc alternative models

1. Five factor Pl (Excluding EA) 661.397 270 .000 942 .063 .046 33021.466 33253.379
2. Five factor PI correlated with EA 911.161 399 .000 .935 .058 .065 40437.902 40716.198

Note: 1 = Model with modifications; bold = Accepted model.
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Table 3. Correlation coefficients among all components of the Pl Hexaflex model

1 2 3 4 5 6

1 Experiential Avoidance 1.00

2 Lack of Contact with Present Moment .209* 1.00

3 Self as Content .358* .695* 1.00

4 Fusion A21* 727 .786* 1.00

5 Lack of Contact of Values .096 .808* .660* .810* 1.00

6 Inaction 084 .797* .706* .920* .941* 1.00
Note. * p <.05.

Table 4. Sattora Betler chi-square difference test for alternative PI/PF model

evaluation
Model S-By? df ASBy? Adf
Pl Hexaflex (6 factors) 782.674 390
) 128.487* 9
Higher-order Pl Hexaflex 911.161 399
Note. * p< .01
3. Exploration of the PI/PF model structure using network analysis.

The theoretical structure of the PI/PF model and the relations among its
components were evaluated with network analysis, using the MPFI data.

Network Estimation. A full PI/PF network structure was explored with all 60 MPFI
items representing either a PF component or a PI component. Figure 15 visualizes the full
P1/PF network structure through which 458 of all possible 1770 edges (26%) were
estimated to be above zero. All MPFI items were visually separated into two larger groups
representing the PF and PI dimensions. Weak negative associations were found among
items of the two dimensions, such as EA with ACC (e.g., EA.53 & ACC.22 =-.086), FUS
with DEF (e.g., FUS.50 & DEF.37 =-.089), and LCV with VAL (e.g., LCV.70 & VAL.38
=-.083).

Regarding the visual structure of the PF dimension, it was apparent that items
reflecting the six PF components were not distinctly clustered. For example, the ACC
items were all scattered among the other PF items, revealing positive connections among
themselves (e.g., ACC.28 & ACC.34 =.163), but also with different PF items, such as
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Figure 15. Network structure of the PI/PF model: Based on ACT theory.
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DEF (e.g., ACC.22 & DEF.25 = .142), SACxt (e.g., ACC.16 & SACxt.18 =.097), and
PMA (e.g., ACC.34 & PMA.35 =.142). VAL and CA items were found to be fully
blended, forming a single group with very strong positive associations within CA items
(e.g., CA.40 & CA.33 =.297) and VAL items (e.g., VAL.26 & VAL. 32 = .174), but also
between CA and VAL items (e.g., CA.27 & VAL.26 = .244). It is worth noting that there
were certain PF items that gathered in smaller groups, based on their original component.
The DEF items were grouped together and had positive inter-connections (e.g., DEF.13 &
DEF.19 =.336). However, item DEF.31 (“I was able to step back and notice negative
thoughts and feelings without reacting to them”) was closer to three SACxt items (e.g.,
DEF.31 & SACxt.30 = .129), maybe due to sharing a common idea of changing point of
view, by stepping back or widening perspective. Positive associations were also detected
within the SACxt items (e.g., SACxt.24 & SACxt.36 = .165), and PMA items (e.g.,
PMA.23 & PMA.29 = .194).

The graphical composition of the Pl dimension was noticeably clearer. Almost all
items reflecting a different PI component were organized into smaller and distinct groups
and had positive interrelations among themselves: FUS (e.g., FUS.44 & FUS.50 = .254),
SACxt (e.g., SACnt.68 & SACnt.62 = .425), LCPM (e.g., LCPM.54 & LCPM.42 = .276)
and EA (e.g., EA.66 & EA.59 = .266). However, IA and LCV items were merged together
forming a single group, with strong positive connections among them (e.g., 1A.46 & 1A.52
=.187,1A.71 & LCV.70 = .245, LCV.57 & LCV.64 = .237). Positive associations were
also detected among the items of different PI components. SACxt had positive connections
with FUS (e.g., SACnt.55 & FUS.56 = .107), LCPM (e.g., SACnt.43 & LCPM.42 = .107),
and EA (e.g., SACnt.55 & EA.47 = .108). LCPM was positively connected with LCV
(e.g., LCPM.42 & LCV.45 = .092), and IA (LCPM.60 & IA.58 =.097). Finally, positive
connections were found between FUS and IA items (e.g., FUS.44 & 1A.46 = .155).

Network inference. Standardized estimates of strength, closeness and betweenness
centrality are reported in Figure 16. The strongest items regarding strength centrality were
FUS.56 (1.67), SACxt.24 (1.48), DEF.19 (1.47), IA.52 (1.44), LCPM.54 (1.32) and
LCV.57 (1.13). This indicates that the activation of several Pl and PF components might
influence the activation of all other connected variables.

o FUS.56: “It was very easy to get trapped into unwanted thoughts and feelings”

e  SACxt.24: “I tried to keep perspective even when life knocked me down”

e DEF.19: “When I was upset, I was able to let those negative feelings pass through me

without clinging to them”
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Different Pl and PF components were detected with high closeness index: three CA
items (e.g., CA.40 = 2.43), three FUS items (e.g., FUS.44 = 1.69) and two VAL items
(e.g., VAL.26 = 1.61). Some of the PI/PF components had only one item high in closeness,
such as 1A.46 (1.70), SACxt.36 (1.52), LCV (1.18) and DEF.37 (1.17). This shows that
several PI/PF components are closer and more central to the network and can quickly

affect changes on all other connected variables.

e CA.40: “I didn't let my own fears and doubts get in the way of taking action toward my goals”
e FUS.44: “Negative thoughts and feelings tended to stick with me for a long time”
e VAL.26: “I tried to connect with what is truly important to me on a daily basis”

o |A.46: “Negative feelings often trapped me in inaction”
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Figure 16. Centrality indices of the full PI/PF network model.

Regarding the betweenness centrality three FUS items were found high (e.g.,
FUS.56 = 1.47). Two components had two items high in betweenness, such as VAL (e.g.,
VAL.26 =1.90) and EA (e.g., EA.53 = 1.32). Several other components’ items had high
betweenness, such as CA.40 (3.04), SACnt.55 (2.41), I1A.46 (1.59), LCV.70 (1.28),
DEF.37 (1.17), ACC.28 (1.17) and SACxt.36 (1.12). This indicates that different PI/PF
components, that are often found in the shortest path between two other connected
variables, can be perceived as “bridge” components and might more easily trigger all other
paired variables.

e FUS.56: “It was very easy to get trapped into unwanted thoughts and feelings”
e EA53: “When unpleasant memories came to me, I tried to put them out of my mind”

e SACNt.55: “I believed some of my thoughts are abnormal or bad and | shouldn't think that
way,’

e LCV.70: “When times got tough, it was easy to forget about what I truly value”
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Network stability. The non-parametric bootstrapping stability analysis indicated
that the PI/PF network was accurately estimated, with small to moderate confidence
intervals (CI’s) around the estimated edge-weighs (For more details, see Table 1 -
Appendix 3). Based on case-drop bootstrapping stability analysis (Figure 17), the resulting
CS coefficient for strength centrality was .595, indicating strong stability since it exceeded
the recommended threshold value of .50 (Epskamp et al., 2018). Closeness and
betweenness CS coefficients were both .128, which were below the recommended

threshold for stable estimation.

betweenness —* closeness strength

0o

Average correlation with original sample

0% 80% 70% 60% 50% 40% 30%
Sampled cases

Figure 17. Average correlations between centrality indices of networks sampled
with cases dropped and the original sample. Lines indicate the means.
Areas show the range from 2.5th quantile to 97.5th quantile.

Walktrap Clustering. EGA was applied as a new method to estimate the number of
dimensions of the theoretical structure of the full PI/PF model, in order to detect whether
any nodes are grouped together in clusters, confirming the components of the model. EGA
resulted in 7 estimated communities of variables (Figure 18). Three resulting clusters
confirmed the theoretical PI components of SACnt, LCPM and EA since each
component’s items were grouped together in a separate factor, indicating that they might
have a distinct role in overall PI/PF model. Four additional clusters were extracted, each of
them combining items of different Pl or PF components. One cluster was formed by FUS,
IA and LCV items, somehow resembling the “ACTIVE” part of the PI Triflex model, but
with an additional FUS component.
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Another cluster emerged with CA and VAL items, representing the “ACTIVE” part
of the PF Triflex model. Both clusters showed that these ACT components seem to have a
larger connection between them placing them in a common community. All PMA items
and certain ACC items (e.g., ACC.3) were grouped together in a separate cluster forming
an acceptance and mindfulness factor. This cluster can be explained by the fact that the
PMA and ACC components are allies and are frequently found to be examined together
and targeted jointly in treatment protocols, since people who are more aware and in touch
with the feelings and thoughts of the present moment, are more willing to be open and
accept them. A final factor was obtained that was assembled by all DEF and SACxt items
and some ACC items (e.g., ACC.10); the DEF component was found in research to be
related to both ACC and SACxt components. Therefore, a combined factor resulted from
that association indicating that people who don’t get confused in their internal experiences,
can more easily keep a broader perspective and have greater openness and acceptance

towards them.

= PF Dimension

=== P| Dimension

® 1 Combined FUS, IA & LCV factor

¢} 2 Combined DEF. SACxt & ACC factor
@ 3 Combined PMA & ACC factor

@ 4 Combined VAL & CA factor

[ 5 SACnt factor

® B LCPM factor

@ 7 EAfactor

Figure 18. Network structure of the PI/PF model: Walktrap Clustering.
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Network comparison. The Network Comparison Test was used to examine the
difference or similarities in network strength and connectivity of different groups. The low
and high depression and distress groups were created based on a mean depression subscale
and GSI score suggested by the scale’s creators, respectively; participants who were above
29 (Tscore = 70) and 1.94 (Tscore=70) were assumed to have an increased level of
depression and distress, respectively (Donias et al., 1991). Low and high depression groups
consisted of 339 and 162 participants, respectively; 351 and 150 people were part of the
low and high distress group, respectively; male and female groups had 116 and 385
participants, respectively. Figure 19 reveals no significant differences on network structure
between low-high depression groups (M = .184; p = .952), low-high distress groups (M =
.683; p = .216), and male-female groups (M = .254; p = .333). No significant differences
were also found in global strength for all three pairs of groups (Figure 20). Depression
groups (S = .559; p = .668) had connectivity estimates of 27.7 for high and 27.2 for low
group. Distress groups (S = 1.54; p = .253) revealed connectivity estimates of 26.4 for high
and 27.9 for low group. Finally, gender groups (S = 1.53; p = .372) had connectivity
estimates of 28.1 for male and 29.6 for female group. These findings imply that the PI/PF
network structure and strength, as measured by the MPFI, does not present marked
differences in the subgroups examined.
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Figure 19. The maximum difference in invariance network structure of the three pairs of
groups. Left: Low-High depression; middle: Low-High distress; Right: Male-
Female. The red triangle reveals the test indication based on the observed
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Figure 20. The maximum difference in invariance global strength of the three pairs of
groups. Left: Low-High depression; middle: Low-High distress; Right: Male-
Female. The red triangle reveals the test indication based on the observed

data.
49



CHAPTER 4: RESULTS FOR SAMPLE 2

1. Data screening.

Prior to further analyses, univariate and multivariate normality violation tests and a
thorough screening for missing data were conducted. The initial sample contained 488
cases of which 60 were list-wise deleted since they had more than 20% of missing data.
Table 4.1 shows the demographic information for final and deleted cases. Chi-square
difference tests detected significant differences between final and deleted cases for work
and education variables (p<.01), but not for gender, residency, or study (marginally non-
significant); individuals who work full-time and of higher education (usually non-students)
were more likely to be removed from the analysis. A t-test was conducted showing
significant age difference between the two samples, which suggested that slightly older
participants (M = 32.04, SD = 12.24) were more likely to be excluded from the sample, t
(74) = 2.7, p = .009. Normality inspections were performed for the final sample (N=428),
resulting in violation of multivariate normality according to Mardia’s skewness
(S =41195.97, p <.001 and kurtosis (K = 53.643, p <.001) and Henze—Zirkler’s statistic
(HZ = 1.000045, p <.001). Deviation from univariate normality was observed according to
Shapiro-Wilk test (SWrange = .81 - .95, p <.001) for all scales’ items.

Table 5. Demographics for final and deleted cases for Sample 2.

Final number of cases Deleted cases
retained(N=428) (N=60)
Variables n (%) n (%)
Age Mean (SD) 27.52 (11.46) 32.04 (12.24)
Gender
Female 329 (77) 41 (72)
Male 96 (22) 19 (26)
Other 3() 0(0)
Work
Full-time 147 (34) 27 (46)
Part-time 53 (13) 14 (22)
Unemployed 228 (53) 19 (32)
Study
Yes 278 (65) 29 (48)
No 150 (35) 31 (52)
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Table 5. Continued.

Final number of cases Deleted cases
retained(N=428) (N=60)
Variables n (%) n (%)
Education
High school 234 (54) 19 (34)
Undergraduate 115 (27) 16 (26)
Postgraduate 71 (17) 23 (38)
Other 8(2) 2 (2)
Residency
Nicosia 279 (65) 33 (56)
Larnaca 49 (12) 11 (18)
Limassol 59 (14) 11 (18)
Famagusta 6 (1) 0 (0)
Paphos 17 (4) 4 (6)
Other 18 (4) 1(2)
2. Evaluation of the alternative measurement structures of all scales.

Acceptance and Action Questionnaire-I11 (AAQ-11). The unifactorial structure of the

Greek AAQ - II was examined with an EA latent variable loading on all scale’s items
(Figure 21). Results showed a poor fit, thus after careful inspections two post-hoc
modifications were done by allowing the residuals of items 1 (“My painful experiences and
memories make it difficult for me to live a life that [ would value) and 4 (“My painful
memories prevent me from having a fulfilling life”) and items 2 (“I am afraid of my
feelings™) and 3 (“I worry about not being able to control my worries and feelings”) to
covary. Each pair of items shared similar phrasing and common content of internal
experiences affecting life and fear of internal experiences, respectively. The same
modifications were made by Karekla and Michaelides (2017). The modified model showed
an excellent fit (Table 6). All standardized factor loadings (.73 to .80), latent factor
variance (1.19) and item residuals variances and covariances were statistically significant.

Cognitive Fusion Questionnaire (CFQ). A single factor measurement structure of

the CFQ scale was tested with a FUS latent factor reflecting all scale’s items (Figure 21).
An adequate fit was demonstrated, however one post-hoc modification was done for model
improvements after modification indices inspection. A correlation was set between Item 1
(“My thoughts cause me distress or emotional pain”) and Item 2 (“I get so caught up in my
thoughts that I am unable to do the things that [ most want to do”), because they share a
mutual concept of psychological suffering due to fused thoughts. An excellent fit was
demonstrated for the modified model (Table 6). All standardized factor loadings (.79 to
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.90), latent factor variance (1.52) and item residuals variances and covariance were

)
//]

o

-

o

FUS *J

™~

o
“‘ .

statistically significant.

p—

Figure 21. Unifactorial measurement structure of the AAQ-I1 (Left) and CFQ (Right).

Coqgnitive and Affective Mindfulness Scale-Revised (CAMS-R). Two alternative

CAMS-R measurement structures were explored (Figure 22). Firstly, a unifactorial
structure was tested with a PMA factor loading on all 12 items, which resulted in a very
poor fit. Inspections of the modification indices suggested some changes for model
improvement; five post-hoc modifications were explored by sequentially freeing a
covariance between residuals of items 1 (“It is easy for me to concentrate on what | am
doing”) and 6 (“I am easily distracted”), items 3 (““I can tolerate emotional pain”) and 4 (“I
can accept things I cannot change”), items 5 (“I can usually describe how I feel at the
moment in considerable detail”’) and 8 (“It’s easy for me to keep track of my thoughts and
feelings™), items 2 (“I am preoccupied by the future”) and 7 (“I am preoccupied by the
past”), and items 8 (“It’s easy for me to keep track of my thoughts and feelings”) and 9 (“I
try to notice my thoughts without judging them). Each pair of items shared common ideas
of attention focus, acceptance of unwanted experiences, aware of internal experiences, and
not focused on the present, respectively.

The modified model showed an improved fit (Table 6), but the item 2 loading was
non-significant. A single-factor model was examined with PMA factor loading on 10
items, after excluding items 2 and 7 (Figure 22), something that has been applied by the
CAMS-R creators as well. The model resulted in a poor fit and after inspections three error
covariances were sequentially added on items 1 (“It is easy for me to concentrated on what
I am doing”) and 6 (“I am easily distracted”), items 3 (“I can tolerate emotional pain”) and
4 (“I can accept things I cannot change”), and items 5 (“I can usually describe how I feel at
the moment in considerable detail”) and 8 (“It’s easy for me to keep track of my thoughts

and feelings”). The modified model showed an improved adequate fit (Table 6).
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An alternative measurement structure evaluated on the 12-item CAMS-R, as
proposed by the scale creators (Feldman et al., 2007). As shown in Figure 22, one second-
order PMA factor loaded on four first-order latent variables: Items 3, 4, and 10 loaded on
an Acceptance factor (ACC), items 5, 8, and 9 loaded on an Awareness factor (AWA),
items 2, 7 and 11 loaded on a Present Focus factor (PF), and items 1, 6 and 12 loaded on an
Attention factor (ATT). The resulting model showed a poor fit so after inspecting the
modification indices three error covariances were sequentially allowed on items 1 (“It is
easy for me to concentrated on what I am doing”) and 6 (“I am easily distracted”), items 3
(“I can tolerate emotional pain”) and 4 (“I can accept things I cannot change”), and items 2
(“l am preoccupied by the future”) and 7 (“lI am preoccupied by the past). The modified
model showed an improved adequate fit (Table 6). After thorough examination of the fit
statistics of the alternative CAMS-R measurement models, the single-factor 10-item PMA
model with three modifications had the most parsimonious structure and better fit and
lower AIC and BIC values, compared others. All factor loadings, variances, and item
residual variances and covariances were statistically significant. All standardized factor

loadings ranged from .36 to .77 for PMA factor with .285 variance.

Figure 22. A unifactorial PMA model on the 12-item CAMS-R (Left), a single PMA factor
model on the 10-item CAMS-R (Middle), and a higher-order PMA model on the
12-item CAMS-R (Right).

Self as Context Scale (SACS). Two alternative measurement structures were

assessed for the SACS (Figure 23). A single-factor structure with SACxt latent variable
loading on all scale’s items was evaluated, resulting in a poor fit. Four modifications were
examined for model improvement based on modification indices, by sequentially allowing
a covariance between the residuals of items 5 (“I allow my emotions to come and go
without struggling with them”) and 6 (“I am able to notice my changing thoughts without
getting caught up in them”), items 1 (“When I am upset, I am able to find a place of calm

within myself”) and 2 (“I have a perspective on life that allows me to deal with life’s
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disappointments without getting overwhelmed with them”), items 2 (“I have a perspective
on life that allows me to deal with life’s disappointments without getting overwhelmed
with them”) and 6 (“I am able to notice my changing thoughts without getting caught up in
them”), and items 1 (“When I am upset, I am able to find a place of calm within myself”)
and 6 (“I am able to notice my changing thoughts without getting caught up in them”). All
pairs of items share a mutual idea of relaxed response to internal experiences. The
modified model resulted in an improved and adequate fit (Table 6).

An alternative two-factor model was examined as proposed by the scale’s authors
(Zettle et al., 2018) with two latent variables: items 1, 2, 5, and 6 loading on a Centering
factor (CEN), and items 3, 4, 7, 8, 9, and 10 loading on a Transcending factor (TRA) and
both factors were allowed to covary. Results showed a poor fit, thus after careful
inspection of the modification indices, three post-hoc alterations were made, by
sequentially setting a correlation between the residuals of items 5 (“I allow my emotions to
come and go without struggling with them”) and 6 (“I am able to notice my changing
thoughts without getting caught up in them”), items 8 (“Even though there have been many
changes in my life, I’'m aware of a part of me that has witnessed it all”’) and 9 (“I am able
to access a perspective from which I can notice my thoughts, feelings, and emotions™), and
items 4 (“As I look back upon my life so far, [ have a sense that part of me has been there
for all of it”) and 10 (““When I think back to when | was younger, | recognize that a part of
me that was there then is still here now”). The first pair of items shared the concept of
relaxed response to internal experiences, and the other two pair of items shared a common
idea of perspective-taking. The altered model demonstrated an improved and acceptable fit
(Table 6).

Inspection of the fit indices for the alternative SACS measurement models showed
that the two-factor structure with three modifications had the best fit and the lowest AIC
and BIC values, compared to the unifactorial model. All factor loadings, latent factor
variances and covariances and item residuals variances and covariances were statistically
significant. Standardized factor loadings ranged from .41 to .76 for CEN factor and .57 to
.69 for TRA factor, variance was 1.05 and .669 for CEN and TRA factors, respectively,
and their correlation was .676.
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Figure 23. Two alternative measurement structures of the SACS: A unifactorial
SACxt model (Left) and a two-factor model (Right).

Valuing Questionnaire (VQ). Two alternative VQ measurement models were

explored (Figure 24). A single factor model with a VAL factor was tested, which resulted
in a poor fit. Four additional post-hoc alterations were added, after modification indices
inspection. A covariance was sequentially allowed between the residuals of items 5 (“I
made progress in the areas of my life | care most about”) and 7 (“I continued to get better
at being the kind of person I want to be”), items 4 (“was proud about how I lived my life”)
and 9 (“I felt like I had a purpose in life”), items 1 (“I spent a lot of time thinking about the
past or future, rather than being engaged”) and 6 (“Difficult thoughts, feelings or memories
got in the way of what I really wanted to do”), and 1 (“I spent a lot of time thinking about
the past or future, rather than being engaged”) and 2 (“I was basically on “auto-pilot” most
of the time”). The first two pairs of items shared a common idea of progress in valued life,
and the last two pairs share the concept of disruption of valued living. The modified model
resulted in an improved but poor fit (Table 6).

An alternative two-factor model was evaluated, as suggested by the scale’s creators
(Smout et al., 2014), with two first-order latent variables: items 1, 2, 6, 8 and 10 loaded on
an Obstruction factor (OBS) and items 3, 4, 5, 7 and 9 loaded on a Progress factor (PRO),
and both factors were allowed to covary. The unifactorial model demonstrated a poor fit,
thus after examination of the modification indices, two additional post-hoc modifications
were done, by sequentially allowing covariance between items 5 (“I made progress in the
areas of my life I care most about) and 7 (“I continued to get better at being the kind of
person I want to be”’) and items 1 (“I spent a lot of time thinking about the past or future,
rather than being engaged”) and 6 (“Difficult thoughts, feelings or memories got in the
way of what I really wanted to do”). The altered model resulted in an excellent fit (Table

6). Examination of the fit statistics of the alternative measurement models demonstrated
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that the two-factor model with two modifications had the best fit with the lowest AIC and
BIC values, compared to the unifactorial model. All factor loadings, latent factor variances
and covariances and item residuals variances and covariances were statistically significant.
Standardized factor loadings ranged from .53 to .80 for OBS factor and .36 to .75 for PRO
factor, variance was 1.68 and .351 for OBS and PRO factors, respectively, and their

correlation was -.542.

Figure 24. Two alternative measurement structures of the VQ: A unifactorial VAL model
(Left) and a two-factor model (Right).

Committed Action Questionnaire (CAQ). Two different models were explored for

the CAQ (Figure 25). A unifactorial model with a CA latent factor reflecting on all scale’s
items, which showed a poor fit. Four post-hoc modifications were examined for model
improvement after modification indices inspection, by sequentially freeing a covariance
between items 6 (“If | feel distressed or discouraged, I let my commitments slide”) and 7
(“I get so wrapped up in what | am thinking or feeling that | cannot do the things that
matter to me”), items 5 (“I find it difficult to carry on with an activity unless | experience
that it is successful) and 6 (“If | feel distressed or discouraged, | let my commitments
slide”), items 5 (“I find it difficult to carry on with an activity unless | experience that it is
successful”) and 7 (“I get so wrapped up in what | am thinking or feeling that | cannot do
the things that matter to me”), and items 5 (“I find it difficult to carry on with an activity
unless I experience that it is successful”) and 8 (“If | cannot do something my way, | will
not do it at all”’). The modified model showed an improved but adequate fit (Table 6).

An alternative two-factor structure was evaluated based on the suggestions of the
scale’s authors (McCracken et al., 2015), with two latent variables: items 1, 2, 3 and 4
loaded on Positive factor (POS) and items 5, 6, 7 and 8 loaded on Negative factor (NEG)

that were allowed to correlate. Results demonstrated an excellent fit (Table 6). Inspection
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of the fit indices of the alternative CAQ measurement models indicated that the two-factor
model with no modifications had the best fit with the lowest AIC and BIC values, in
contrast to the unifactorial model. All factor loadings, latent factor variances and
covariances and item residuals variances and covariance were statistically significant.
Standardized factor loadings ranged from .77 to .89 for POS factor and .50 to .82 for NEG
factor, variance was 1.30 and .992 for POS and NEG factors, respectively, and their
correlation was -.647.

Figure 25. Two alternative measurement structures of the CAQ: A unifactorial CA model
(Left) and a two-factor model (Right).
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Table 6. Indices for Confirmatory Factor Analysis of all ACT scales’ measurement structures

Model SBy> df P CFlI RMSEA SRMR AIC BIC
AAQ-II

Single EA factor? 21.607 12 .042 993  .050 019  9121.357 9186.303
CFQ

Single FUS factor? 31.789 13 .003 .989  .072 018 9061.834 9122.721
CAMS-R

Single PMA factor (12-items)? 134955 49 .00 .913 .069 052  11655.114 11772.828
Single PMA factor (10-items)* 100.424 32 .00 .926 .076 051  9697.310 9790.669
Higher-order PMA factor (12-items)? 119.159 47 .000 .927  .064 049  11641.294 11767.127
SACS

Single SACxt factor* 93.601 31 .000 .930 .084 057 13477.931 13575.294
Two-factors of CEN & TRA! 85.272 31 .000 .942  .076 .058 13459.300 13556.663
VQ

Single VAL factor! 199.324 31 .000 .848 129 106 15544.451 15641.870
Two-factors of OBS & PRO? 72.816 32 .000 .965  .060 060 15373.197 15466.557
CAQ

Single CA factor* 65911 16 .000 .964  .093 055 10613.011 10694.193
Two-factors of POS & NEG 37.485 19 .007 .986  .053 028 10574.346 10643.351

Note: 1 = Model with modifications; bold = Accepted model.
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3. Examination of the alternative PI/PF structures using latent variable analysis.

Alternative PI/PF structures (Hexaflex/Inflexahex, Duoflex, Triflex) were
examined with latent variable analysis by using the different ACT measures.

Hexaflex model. Two “Hexaflex” models were evaluated (Figure 26). The

“Hexaflex” model consisted three second-order latent variables of SACxt, VAL and CA,
and three first-order variables of EA, FUS and PMA that were all allowed to intercorrelate.
SACxt loaded on two first-order variables of CEN and TRA, VAL loaded on two first-
order variables of PRO and OBS, and VA loaded on two first-order variables of POS and
NEG. All first-order variables reflected the accepted measurement model of each ACT
measure that was described and tested in the previous section. The six-factor model
resulted in no solution (Table 7) because of a non-positive definite matrix; after careful
inspection Heywood cases were found, e.g., extremely correlations between several latent
variables (e.g., VAL & CA = 1.09, SACxt & CENTER = 1.00) and unreasonable variance
estimates of CEN (358815.14). A higher-order “Hexaflex” model was evaluated with one
third-order PI/PF variable that loaded on three second-order latent variables of SACxt
(loaded on CEN & TRA), VAL (loaded on PRO & OBS), and CA (loaded on POS &
NEG) and three first-order variables of EA, FUS, and PMA. Results showed no solution
(Table 7) since problems of multivariate collinearity arise (e.g., PI/PF & VAL=1.00,
SACxt & CEN = 1.00) and unreasonable variance estimates (e.g., CEN = 943349.63, VAL
= 565927.60).

Figure 26. A Hexaflex model (Left) and a higher-order PI/PF Hexaflex model (Right).
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Duoflex model. The “Duoflex” model (Figure 27) contained two intercorrelated
third-order factors of Mindfulness-Acceptance skills (ACCE) and Commitment-Behavior
Change skills (COM). ACCE loaded on three first-order variables (EA, FUS, PMA) and
one second-order SACxt factor and COM loaded on three second-order latent variables
(SACxt, VAL, CA) and one first-order PMA latent factor. The model did not result in a
solution (Table 7) due to several high correlations between variables (e.g., ACCE & EA =
1.00, COM & VAL = 1.00). No higher-order models were examined for the “Duoflex”
model due to under-identification, since only two indicators (ACCE & COM) loaded on
the third-order variable of PI/PF.

Figure 27. A Duoflex model with two interconnected middle-level processes.

Triflex model. Two “Triflex” models were assessed (Figure 28). The “Triflex”
model consisted of three intercorrelated third-order factors OPEN, AWARE and ACTIVE
processes. The OPEN factor loaded on two first-order variables (EA & FUS), the AWARE
factor loaded on one first-order PMA factor and one second-order SACxt variable, and the
ACTIVE factor loaded on two second-order variables (VAL & CA). The model did not
reach a solution (Table 7) because of problems with extremely high correlation among
several variables (e.g., ACCEPT & EA =1.00, ACTIVE & CA =1.00). A higher-order
“Triflex” model was also tested with a fourth-order PI/PF latent variable that loaded on
three third-order factors of OPEN (EA & FUS), AWARE (PMA & SACxt) and ACTIVE

(VAL & CA). The model showed no solution (Table 7) and after inspections multiple high
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correlations were found among different variables (e.g., ACCEPT & EA = 1.00, ACTIVE
& VAL = 1.00).

\ G

Figure 28. A Triflex model (Left) and higher-order Triflex model (Right).

Examination of different post-hoc models. The above results revealed a general

difficulty in finding a solution for the alternative PI1/PF theoretical models, possibly due to
the multicollinearities among the models’ variables. Therefore, further investigations were
done to detect possible common issues in all tested PI/PF theoretical models. The simplest
model, Hexaflex, was first examined by gradually adding each ACT component and its
measurement model. No problems arose when combining the measurement models of EA,
FUS, PMA, and VAL. However, problems appeared after certain pairs of ACT
components and their measurement models were combined (i.e., PMA & SACxt, VAL &
CA). After putting together PMA and SACxt measurement models, unreasonable estimates
arose (e.g., ACC =241830.74, CEN = 535387.77). The coexistence of VAL and CA
measurement models caused multicollinearity issues (e.g., correlations between VAL &
CA =1.04, VAL & NEG =.965). An effort to resolve these problems was to examine a
post-hoc model (Figure 29) that consisted the distinct measurement models of the EA and
FUS components and the combined measurement models of PMA with SACxt loaded by a
PMA/SACXxt factor, and VAL with CA loaded by a VAL/CA factor, with all ACT

components to intercorrelate. The model resulted in a poor fit (Table 7).
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Figure 29. A post-hoc four intercorrelated factor model.

Another issue with using different ACT scales to examine the alternative PI/PF
models was the addition of extra higher-order latent variables (i.e., SACxt, VAL, CA) on
certain measurement modes to resemble the six ACT components. For example, the VQ
measurement model examined the VAL component through two subfactors, thus a second-
order VAL factor was added in the alternative PI/PF models. The same solution was
applied to the other two-factor models of SACxt and CA components, which might have
caused the failure to find a solution for all alternative PI/PF models. Hence, four post-hoc
models were examined by using only the first-order latent variables of all measurement
models (Figures 30 and 31). The first model consisted nine first-order variables of EA,
FUS, PMA, CEN, TRA, OBS, PRO, NEG, and POS that were allowed to intercorrelate
resulting in an acceptable fit (Table 7).

A higher-order post-hoc model was tested with a PI/PF second-order variable
loading on nine first-order factors, which demonstrated poor fit (Table 7). The third post-
hoc model consisted two correlated second-order factors of ACC (loaded on EA, FUS,
PMA, CEN, TRA) and COM (loaded on PMA, CEN, TRA, OBS, PRO, NEG, POS) and
showed borderline acceptable fit (Table 7), however all EA items loadings were not
statistically significant, and its variance was extremely high (i.e., 63.7) compared to others
(e.g., TRA = 2.10, POS = 2.21). The final post-hoc model had three intercorrelated higher-
order variables of OPEN (EA, FUS), AWARE (PMA, CEN, TRA) and ACTIVE (OBS,
PRO, POS, NEG) and demonstrated no solution due to multicollinearity issues (e.g., EA &
ACCEPT = 1.00) and unreasonable variance estimates (e.g., EA = 109205.45).
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Figure 30. Two post-hoc models: Nine intercorrelated factor model (Left), and a higher-

order PI/PF model (Right).
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Figure 31. Two higher-order ACCE and COM factor model (Left), and three higher-

order OPEN, AWARE, and ACTIVE factor model (Right).



Comparison of the post-hoc models. Inspection of the fit indices of the alternative
post-hoc models indicated that the nine intercorrelated factor model had the best fit with
the lowest AIC and BIC values, in contrast to the alternative models. All factor loadings,
latent factor variances and covariances and item residuals variances and covariance were
statistically significant. Standardized factor loadings ranged from .72 to .84 for EA factor,
.81 to .89 for FUS factor, .37 to .75 for PMA, .51 to .71 for CEN factor, .55 to .69 for TRA
factor, .58 to .76 for OBS factor, .38 to .75 for PRO factor, .78 to .88 for POS factor and
.46 to .84 for NEG factor. The variance was 1.18 for EA, 1.58 for FUS, .29 for PMA, .85
for CEN, .68 for TRA, 1.70 for OBS, .40 for PRO, 1.31 for POS, and .80 for NEG. The
correlation coefficients among all latent variables are shown on Table 8. High associations
were detected among different ACT components, like EA and FUS (r = .866), PMA and
SACXxt (i.e., PMA & CEN = .800), and CA and VAL (i.e., NEG & OBS = .809), which
indicates that some ACT components might be representing similar concepts. Moderate to
strong correlations between the subfactors of certain ACT components were found, such as
SACxt (CEN & TRA =.696), VAL (OBS & PRO =-.536), and CA (POS & NEG =-.633),
showing that certain ACT components, as measured by the study’s scales, might comprise

different dimensions rather than being unidimensional constructs.
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Table 7. Fit Indices for Confirmatory Factor Analysis of alternative theoretical PI/PF models

Model S-By? df P CFI RMSEA SRMR AIC BIC
Hexaflex P1/PF model

Hexaflex No solution

Higher-order PI/PF Hexaflex No solution

Duoflex PI/PE model

Duoflex No solution

Triflex P1/PF model

Triflex No solution

Higher-order PI/PF Triflex No solution

Post-hoc alternative models

Four intercorrelated factors 2482.081 1350 .000 .895 .048 082  67821.927 68369.909
Nine intercorrelated factors 2023.744 1227 .000 .925 042 059  65609.917 66222.845
Higher-order PI/PF factor 2467.892 1254 .000 .885 .052 .088  66104.195 66607.526
Two higher-order ACC & COM factors 2266.929 1250 .000 .904 047 077  65864.244 66383.811
Three higher-order OPEN, AWARE & ACTIVE factors No solution

Note: 1 = Model with modifications; bold = Accepted model.
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Table 8. Correlation coefficients among all components of the nine intercorrelated factor
model.

1 2 3 4 5 6 7 8 9

EA 1.00

FUS .866*  1.00

PMA -605* -510* 1.00

CEN -688* -.641* .800* 1.00

TRA  -257* -167* .600* .696*  1.00

OoBS .704* .679* -567* -.601* -201* 1.00

PRO  -511* -380* .722* .750* 592 -536* 1.00

POS  -473* -321* .686* .575* 533 -479* .761* 1.00
NEG .723* .687* -.638* -587* -316* 809* -573* -633* 1.00

© 00 N o O b~ w N e

Note. * =p < .05.

4. Exploration of the PI/PF model structure using network analysis.

The theoretical structure of the PI/PF model and the relations among its
components were evaluated with network analysis, using the different ACT scales
administered to the Sample 2 participants.

Network Estimation. A full PI/PF network structure was evaluated by using all
ACT scales’ items. Each scale represented one of the six ACT component: EA (AAQ
items), FUS (CFQ items), PMA (CAMS-R items), SACxt (SACS items), VAL (VQ items),
and CA (CAQ items). Figure 32 demonstrates the full PI/PF structure through which 409
of all possible 1326 edges (31%) were estimated to be above zero. The PI/PF structure was
not so clear since only two of the six ACT components were visually distinct; the rest of
them were blended forming different groups. For example, all AAQ items were close
together forming a single group of EA, with high positive intercorrelations (e.g., AAQl &
AAQ4 = .55). The same observation can be also made for all CFQ items which were
positively intercorrelated (e.g., CFQ1 & CFQ2 =.24) and clustered together, indicating a
separate FUS group. High positive associations were also observed between EA and FUS
groups (e.g., AAQ3 & CFQ7 =.20).

Regarding the remaining variables of the model, two groups were created
containing items of different scales. One mixed group contained items of CAMS-R and
SACS with high and positive connections among CAMS (e.g., CAMS 3 & CAMS 4 = .25)
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Figure 32. Network structure of the PI/PF model: Based on ACT theory.
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and SACS items (e.g., SACS 5 & SACS 6 =.31) and between them (e.g., CAMS10 &
SACS5 =.13). Only one strong negative association was found between two CAMS items
due to negatively worded items (i.e., CAMS1 & CAMS6 = -.35). All VQ and CAQ items
were fully blended forming another distinct group with strong and positive connections
among the VQ (e.g., VQ5 & VQ7 = .39) and CAQ items (e.g., CAQ1 & CAQ2 = .37) and
between them (e.g., VQ10 & CAQ7 =.19). A few negative connections were observed
among the VQ (e.g., VQ2 & VQ4 = -.08) and CAQ items (e.g., CAQ1 & CAQ6 = -.07),
but also between them (e.g., VQ8 & CAQ1 = -.09) because of the negatively phrased
items.

Network inference. Figure 33 shows the standardized estimates of strength,
closeness and betweenness centrality. Several items were found to be high in strength
centrality: three CAQ items (e.g., CAQ1 = 1.56), three CFQ items (e.g., CFQ2 = 1.18), two
CAMS-R items (e.g., CAMS10 = 1.33) and SACS5 (1.10). This suggests that the
activation of certain PI/PF components, like CA, FUS, PMA and SACxt might influence
the activation of all other connected variables in the network.

o CAQL: “It was very easy to get trapped into unwanted thoughts and feelings ”
o CFQ2: “It seems like most people are handling their lives better than | am”

e CAMSI10: “I am able to accept the thoughts and feelings | have ”

e SACS5: “l allow my emotions to come and go without struggling with them”

Different items were detected with high closeness: three AAQ items (i.e., AAQ6 =
3.03), two VQ items (VQ4 = 1.77), SACS2 (2.19), CAMS11 (1.11) and CFQ2 (1.02). This
is an indication that certain PI/PF components, i.e., EA, VAL, SACxt, PMA and FUS, are

more central in the PI/PF model and can easily trigger all other connected variables.

o  AAQG6: “It seems like most people are handling their lives better than | am”
e VQ4: “l was proud about how I lived my life”
e CAMSI11: “l am able to focus on the present moment”
As for the betweenness centrality, specific items were found high: three CAMS
(e.g., CAMS11 =1.92), two AAQ (e.g., AAQ6 = 3.57), two VQ (e.g., VQ4 = 1.37), two
CAQ items (e.g., CAQ6 = 1.59) and SACS2 (2.69). This shows that different PI/PF
components can be seen as a “bridge” between two other connected variables and might

more easily trigger them.

e CAQG6: “If | feel distressed or discouraged, I let my commitments slide ”
o  SACS2: “I have a perspective on life that allows me to deal with life’s disappointments without

getting overwhelmed with them”
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Figure 33. Centrality indices of the full PI/PF network model.
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Network stability. Results of the non-parametric bootstrapping stability analysis
indicated that the PI/PF network was accurately estimated, with small to moderate
confidence intervals (CI’s) around the estimated edge-weighs (For more details, see Table
2 — Appendix 3). Based on case-drop bootstrapping stability analysis (Figure 34), the
resulting CS coefficient for strength centrality was .75, indicating strong stability since it
exceeded the recommended threshold value of .50 (Epskamp et al., 2018). Closeness and
betweenness CS coefficients were .283 for both, which were below the recommended

threshold for stable estimation.
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Figure 34. Average correlations between centrality indices of networks sampled
with cases dropped and the original sample. Lines indicate the means.
Areas show the range from 2.5th quantile to 97.5th quantile.

Walktrap Clustering. A different approach to estimate the dimensions of the PI/PF
model was applied with the EGA, in order to check for nodes that might group together in
clusters, similar to the ACT components. As shown in Figure 35, six estimated clusters of
connected variables were extracted. Four clusters included items of two different scales.
One cluster combined all AAQ and CFQ items, which might be an indication that that the
EA and FUS components seem to have a special connection in the overall PI/PF model.
This consistent with the ACT theory and research, which argues that these two ACT
components function together in way that leads to increased psychological inflexibility
(Hayes et al., 2013). Another community contained most CAMS-R items (i.e., CAMS 3, 4,
5, 8, 9, 10) that represented the subfactors of “acceptance” and “awareness”, and four
SACS items (i.e., SACSL, 2, 5, 6) that reflected the “centering” subfactor. This cluster
might an indication of the “AWARE” process of the Triflex model, which shows that PMA
and SACxt components share a unique association. A negative “ACTIVE” pilar of the
Triflex model was reflected by a cluster of the negative CAQ (i.e., CAQ5, 6, 7, 8) and VQ
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items (i.e., VQL1, 2, 6, 8, 10). A positive aspect of “ACTIVE” process emerged consisting
of the remaining positive VAL and CAQ items. Finally, two communities of connected
variables were extracted. The first consisted of the remaining SACS items of the
“transcending” dimension and the other of the CAMS-R items reflecting the “present
focus” and “Attention” subfactors. This might be an indication that each scale’s subfactors
might reflect a distinct entity of the SACxt and PMA components in the PI/PF model,

respectively.
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Figure 35. Network structure of the PI/PF model: Walktrap Clustering.
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Network comparison. The Network Comparison Test was used for the examination

of group differences in network structure (Figure 36) and strength (Figure 37). A median

split was performed to create the categorical variables of high and low groups for
perceived stress and self-compassion. 225 and 203 participants represented the low and
high perceived stress groups, respectively; low and high self-compassion groups had 231
and 197 people, respectively; males were 96 and females were 332. No significant
differences were detected between low and high self-compassion group on network
structure (M =.222; p = .583) and strength (S = .367; p = .645; high-SC = 22.4; Low-SC =
22.9). After comparing male with female groups, significant differences were found in
network structure (M = .403; p = .04) and strength (S = 23.8; p =.025), with strength
estimates of .254 for males and 24.1 for females. Low and high perceived stress groups
were also compared, revealing differences in network structure (M = .303; p = .028) and
strength (S = 1.53; p = .06; High-PS = 23.8; Low-PS = 22.3). These findings imply that
only the low and high self-compassion groups did not present marked differences

regarding network structure and strength, compared to the other pairs of groups.
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g o
O— - .
L]
- o ’_'_'_«'E_dvh = ’_JL o
0.00 015 0.30 0.0 0.2 04 00 02 04
Maximum of difference Maximum of difference Maximum of difference

Figure 36. The maximum difference in invariance network connectivity of the three pairs
of groups: Low-High perceived stress (Left), Low-High self-compassion
(Middle), Male-Female (Right). Red triangle reveals test indication based on
observed data.
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Figure 37. The maximum difference in invariance global strength of the three pairs of
groups: Low-High perceived stress (Left), Low-High self-compassion
(Middle), Male-Female (Right). Red triangle reveals test indication based on
observed data.
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P1/PF network structure of people with low and high perceived stress (PS) was
further investigated by using Estimate Group Network (EGN) since significant differences
were detected. Figure 38 demonstrates the visual network structure of the PI/PF model
between low and high PS groups and some differences were detected. SACS and CAMS-R
items were merged forming a single group for people with high PS, in contrast they
reflected two separate entities for low PS people, with CAMS-R items being more
centrally located and closer to all items. This might indicate that the PMA skill might play
a more central role to the overall psychological flexibility of people with lower perceived
stress. People who aware and focused on their internal and external experiences of the
present moment seem to perceive themselves as less stressed. Another difference found
was for the VQ and CAQ items, which formed a single group for the high PS group and
two distinct groups of positive VQ and CAQ items, as the VAL and CA components, and
negative VQ and CAQ items, as the LCV and IA components, for the low PS group. This
differentiation seems to suggest that the VAL and CA skills have a different connection
with the general psychological flexibility model compared to the LCV and IA. The EA and

CFQ items formed two separate groups for both groups.

* Cognitive Fusion

o Committed Action

© Experiential Avoidance

@ Present Moment Awareness
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Figure 38. PI/PF network structure of low perceived stress (Left) and high perceived stress
groups (Right).
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The joint network comparison for male and female groups presented with only one
difference about the VQ and CAQ items (Figure 39). For males, all items were grouped
together, while for females were divided into two groups of positive VQ-CAQ and
negative VQ-CAQ items. This might be an indication that VAL/CA and LCV/IA
components are distinguished in the female network, in relation to the male network. No
other differences were observed between gender groups. AAQ and CFQ items formed two
distinct entities of EA and FUS components. Although CAMS-R and SACS items merged
in one group reflecting a SACxt/PMA component in both groups, most of the CAMS-R
items were more centered in the female network than the male network, indicating that the

PMA component might be more central in the PI/PF model of women.

¢ Committed Action
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Figure 39. PI/PF network structure of male (Left) and female groups (Right).
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CHAPTER 5: DISCUSSION

Acceptance and Commitment Therapy is an empirically supported intervention that
has been successfully used to treat a variety of mental and physical health problems. It is
imperative that it be supported by a scientifically proven model of psychopathology
development and therapy change. It is also extremely important that the assessment and
psychometric methods used to assess the model are reliable and valid to produce useful and
appropriate information about the structure and function of the PI/PF model and its
components. Up until now, no sufficient research has been done to comprehensively
examine the PI/PF model components with appropriate statistical methodology. This was
the main purpose and novelty of the present study: to combine different sets of ACT
measures (a comprehensive measure vs. a battery of different measures) and different
psychometric approaches (latent variable modeling vs. network analysis) to evaluate the

P1/PF model and the relations among its components.

The alternative structures of PI/PF model

The first aim was the examination of the three alternative theoretical PI/PF
structures (i.e., Hexaflex, Duoflex, Triflex) and the associations among the ACT
components with confirmatory factor analysis by using the comprehensive MPFI measure
and six different ACT measures. Results on the MPFI measure (Chapter 3) showed that
only the Hexaflex model fitted well, but only with the six Pl components and not the PF.
This outcome was not consistent with previous research on MPFI that supported the full
Hexaflex model with either 12 intercorrelated subfactors or two intercorrelated Pl and PF
higher-order factors (Gregoire et al., 2020; Lin, Rogge & Swanson, 2020; Rolffs, Rogge &
Wilson, 2018; Seider et al., 2020). One reason for failing to confirm the Hexaflex model
with all 12 PI/PF components was probably the extremely high correlation found between
two PF components, i.e., VAL and CA. After careful examination of the VAL and CA
items, some of them seemed to represent common concepts of choosing valued actions
(e.g., VAL.26: “I tried to connect with what is truly important to me on a daily basis” and
CA.27: “Even when life got stressful and hectic, I still worked toward things that were
important to me”). This evidence probably reflects problems with the MPFI scale as well
as with ACT theory, thus it is important for the ACT community to address these issues. A
recommendation is to clarify the definitions of VAL and CA components, so that they can

be distinguished from each other and their unique role in the PI/PF model can be identified.
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Also, MPFI developers need to refine or rephrase the items of both subscales to precisely
capture the distinct concepts of the VAL and CA components.

Based on the different ACT measures (Chapter 4), none of the three alternative
models were accepted and after careful inspections of the models two fundamental issues
arose. The primary problem was the coexistence of very highly interrelated variables (e.qg.,
VAL & CA) which was an indication that they were not appraised as distinct constructs.
This was probably due to the tools chosen in the present study to measure similar ACT
components as they appeared to include items with common content. For example, the VQ
and CAQ questionnaires shared items that reflected similar ideas of internal experiences as
obstacles in achieving important goals (e.g., VQG6: “Difficult thoughts, feelings, or
memories got in the way of what I really wanted to do” & CAQ7: “I get so wrapped up in
what [ am thinking or feeling that I cannot do the things that matter to me”) or take action
towards personal goals (the same issue was detected with CAMS-R & SACS) that assessed
similar components, which led to the conclusion that the real problem might lie in the
ability of those scales to discriminate between them. After inspecting the original scales,
no discriminant validity evidence was found between the selected pairs of tools to confirm
that the constructs were distinct (Feldman et al., 2007; McCracken et al., 2015; Smout et
al., 2014; Zettle et al., 2018). For example, the discriminant validity of the VQ was
examined with several ACT components (e.g., EA/ACC, LCPM/PMA) but not with the
IA/CA component (Smout et al., 2014). This was very odd since it was expected that some
discrimination examination would have been performed between these components, due to
their special association in the Triflex model (Harris, 2009; Hayes et al., 2011; 2012). The
same pattern was also observed with the CAMS-R (Feldman et al., 2007) for which no test
was performed about its ability to be distinguished from the SACnt/SACxt, its other half in
the Triflex model (Harris, 2009; Hayes et al., 2011; 2012). Thus, taking into consideration
all the above it makes sense for the battery of different scales to fail in confirming any
alternative PI/PF model due to their difficulty to reflect six adequately distinct ACT
components.

The second problem detected was the addition of extra higher-order variables in
the two-factor models to create a single ACT component (e.g., SACxt, VAL, CA). This is
another concern when using separate ACT scales. While the ACT theory supports the
existence of six distinct processes (Hayes et al., 2006; 2012), some ACT tools were
multidimensional. For example, the SACS tool measures the single construct of Self-as-

Context, however it is represented by a two-factor structure of the centering and
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transcending dimensions. The same problem happens with the VQ or CAQ tools that are
supposed to evaluate the Values or Committed Action constructs, through a two-
dimensional structure. This shows an inconsistency between what the ACT theory has
proposed, and the operationalization of the scales designed to measure that theory. Several
post-hoc models were tested to solve the above issues, by combining pairs of highly
correlated components or by removing additional second-order factors. A post-hoc model
with nine factors was the only one with a good fit compared to all other tested models. This
result was less compatible with the ACT theory and research (Hayes et al., 2006; 2012) but
could be justified since it reflected the structural form of each ACT component as
perceived and measured by each individual scale. Similar difficulties were also detected in
previous studies that used different scales to examine the factorial structure of the PI/PF
model (Gootzeit, 2014; Scott et al., 2016; Tyndall et al., 2020; Vowels et al., 2014). Their
common issue was again the multidimensionality of the measures, whose different aspects
overlapped creating alternative post-hoc structures for the ACT model.

A general conclusion that can be drawn from the present study about the structure
of the PI/PF model is that both sets of questionnaires were unable to confirm the “Duoflex”
or “Triflex” alternative structures, which might be an indication that a simpler and more
parsimonious model is more appropriate to represent the ACT theory and related
components. The fact that the six-factor structure for the comprehensive MPFI scale and
the nine-factor structure for the different questionnaires were the only ones who fitted well,
might be another example of the need to adopt a plain way of comprehending the P1/PF
model components, which includes six intercorrelated PI/PF components: EA/ACC,
FUS/DEF, LCPM/PMA, SACnt/SACxt, LCV/VAL, and IA/CA. It is important to note,
that the first three components were replicated by both sets of questionnaires as
unidimensional constructs, which is line with the ACT theory (Hayes et al., 2006; 2012).
On the contrary, the last three factors appear to have caused a discrepancy between the two
types of scales since the MPFI revealed them as unidimensional, while the battery of
questionnaires as bi-dimensional. This cannot be considered as an inaccuracy of the ACT
theory, that is, that there are more than six key elements in the model. The issue here
probably derives from the measurement structure of the scales used to measure those
concepts, which is consistent with similar studies (Gootzeit, 2014; Scott et al., 2016;
Tyndall et al., 2020; Vowels et al., 2014). Therefore, a more careful selection of scales is

necessary when examining the full PI/PF model, so that their measurement structure
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corresponds to a single ACT component, regardless of how many sub-dimensions it
comprises.

Across both sets of scales certain pairs of components were found to be highly
associated, like LCPM/PMA and SACnt/SACxt or LCV/VAL and IA/CA. This finding
was expected since there are several theoretical and research findings to confirm these
strong relationships. For example, LCPM/PMA and SACnt/SACxt were found to be a pair
of highly associated variables in both types of tools, which are assumed to derive from the
same process of “Aware” in the Triflex model (Harris, 2009; Hayes et al., 2011; 2012).
This process represents the loss of contact with the “here-and-now” and the inability for
flexible perspective-taking that leads to excessive self-criticism and a narrower self-
perception (Foody et al., 2013; Hayes, Pistorello, & Levin, 2012; Hayes et al., 2013).
LCV/VAL and IA/CA were two highly related components in the overall study as well,
which is consistent with previous research findings (Francis et al., 2016; Trindade et al.,
2016; Trompetter et al., 2013; Vowles et al., 2014). These two components are perceived
as parts of the same “Active” process of the “Triflex” model, which reflects the inability of
people to stay focused and act based on their valued goals, even in the presence of
unwanted experiences (Hayes, Pistorello, & Levin, 2012; Hayes et al., 2013).

A more surprising finding was the association of the EA with the other ACT
components. Through the MPFI, EA had weak or no correlations to the remaining highly
intercorrelated factors, while in the battery of questionnaires EA was highly associated
with all others, especially the FUS factor. This disagreement between the two kinds of
questionnaires was unexpected since ACT theory and research support the idea that the EA
IS a main component in the model and shares connections with several other ACT
components, like FUS, PMA, and LCV (Hayes & Strosahl, 2004; Hayes, 2004; Hayes,
Strosahl & Wilson, 2012; Hayes et al., 2013; Levin et al., 2012; Levin et al., 2020;
Stockton et al., 2019; Tyndall et al., 2020; Vilardaga et al., 2007). However, similar
patterns of outcomes were extracted in the original MPFI study (Rolffs, Rogge &Wilson,
2018) in which moderate correlations between EA and other ACT components were found
(rrange = .31 - .62), compared to the stronger interrelations among the others (rrange = .51 -
.88).

This contradiction might have to do with the way the EA component is perceived
and measured by the two questionnaires. According to Hayes and colleagues (2004), the
EA construct consists of different aspects, such as the need to avoid or control unwanted

emotions and thoughts, unwillingness to deal with internal experiences, and negative
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evaluation of internal experiences or of the self (Hayes et al., 2004). EA items of the MPFI
(e.g., EA.41: “When I had a bad memory, I tried to distract myself to make it go away”,
EA.53: “I tried to distract myself when I felt unpleasant emotions”) seem to reflect only
one of these dimensions, which is the need to get distracted or avoid negative thoughts and
feelings (Rolffs, Rogge &Wilson, 2018). In contrast, the AAQ-I11 is likely to reflect a
broader EA construct, which includes items about the avoidance of unwanted experiences
(e.g., Q3: “I worry about not being able to control my worries and feelings™) or negative
self-evaluation (Q6: “It seems like most people are handling their life better than I am™).

Therefore, the differences in the associations between EA and other components,
are likely due to the type of questionnaire used in the study and it is not a problem with the
ACT theory. The high correlation found between EA and FUS in the battery of
guestionnaires is reasonable since some items of the AAQ-11 (e.g., Q1: “My painful
experiences and memories make it difficult for me to live a life that I would value™)
represent the concept of negative self-evaluation, which resembles the process of cognitive
fusion (CFQ-Q5: “I get so caught up in my thoughts that I am unable to do then things that
I most want to do”). However, the absence or weak association between EA and FUS
components in the MPFI scale is not justified, since these two processes, regardless of their
dimensionality, should have a strong intercorrelation according to ACT theory and
research (Hayes & Strosahl, 2004; Hayes, 2004; Hayes, Strosahl & Wilson, 2012; Hayes et
al., 2013; Levin et al., 2020).

The structure and connections of the PI/PF model components

The second aim of the study was to investigate the structure and connections
among the components of the PI/PF model with the use of network analysis in the two sets
of scales. The most important thing was to identify the role and relationships of the ACT
components within the overall PI/PF model. Another goal was to detect which of the ACT
components are more central in the PI/PF model. After comparing findings from both sets
of scales, useful information about the PI/PF model were identified. The most important
outcome is that the six distinct Pl or PF components could not be verified by both sets of
scales, which provides some insight about the reasons why the theoretical PI/PF model was
not confirmed. Important information was also extracted about the function and
connections of each component, some of which agree with the theory, while others do not.

One common finding of both scales was about the SACxt/SACnt component that

was found to be high on strength centrality, which means that the ability to maintain a
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flexible perspective is strongly connected to all other ACT skills. This was a new finding
and important contribution to the ACT community since it highlights the need to redirect
the research focus on this understudied component as well and learn more about how it
functions and interacts with the rest of the PI/PF model. This result would be of great use
to mental health professionals, as well, who can help their clients enhance their SACxt skill
in order to become more open and aware of their internal experiences and closer to their
valued living (Hayes et al., 1999; 2004). A frequently used SACxt exercise by ACT
research is helping people become better observers of their self and their inner experiences.
This will make people maintain a broader perspective of their life in the here-and-now
without being caught up in it (Forman et al., 2007; Harris, 2009)

One inconsistency found between the two questionnaires was about the role and
relationship of the SACxt/SACnt and PMA/LCPM components. According to the ACT
theory the two components are perceived as two distinct elements while being more
interrelated (Hayes et al., 2006; 2012). However, only the comprehensive scale agreed with
ACT theory by identifying them as separate subgroups with higher intercorrelations. This
result was consistent with the walktrap clustering as well since both components were
identified as separate communities. On the contrary, in the different questionnaires mixed
results were found. In the partial network, all SACxt and PMA items were mixed up
forming a single subgroup with strong interconnections, while in the walktrap clustering,
three SACxt/PMA communities were created. A combined group containing certain items
of the two components, but also two extra clusters reflecting a separate SACxt and PMA
components. The items of the comprehensive MPFI scale and the separate scales (i.e.,
SACS, CAMS-R) were examined in order to explain the inconsistency created between the
two types of scales regarding the nature of these two components. In the MPFI, the two
components were designed to examine two distinct concepts of the awareness of internal
experiences with the PMA/LCPM factor (e.g., PMA.11: “I was attentive and aware of my
emotions”) and the maintenance of an open and larger perspective with the SACxt/SACnt
factor (e.g., SACxt.36: “I carried myself through tough moments by seeing my life from a
larger viewpoint”). This could explain why these two components in the MPFI were
distinguished as two separate entities in both visualization methods.

Alternatively, the problem with the CAMS-R and SACS tools for having mixed
results seemed to be detected in their multidimensional nature. The CAMS-R contains
items for four different aspects of the PMA factor (acceptance, awareness, present focus,

attention), while the SACS items reflect two different facets of the SACxt construct
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(decentering, transcending). It appears that the SACS Centering factor (i.e., relaxed
reaction to thoughts and feelings) might be very similar to two CAMS-R dimensions of
Acceptance (e.g., CAMSS: “I am able to accept the thoughts and feelings I have” and
SACS6: “I am able to notice my changing thoughts without getting caught up in them”)
and Awareness (e.g., CAMS10: “It’s easy for me to keep track of my thoughts and
feelings” and SACSS5: “I allow my emotions to come and go without struggling with
them”). Additionally, the rest of the SACS and CAMS-R items represented two separate
concepts of Transcending and Present Focus/Attention, respectively, making them appear
as two different entities. All the above could explain why the separate scales perceived
them both as a joint SACxt/PMA and as two independent components.

A combined SACxt/PMA grouping was also detected in previous studies that have
used multidimensional scales to evaluate these components (Gootzeit, 2014; Vowles et al.,
2014). Thus, in the light of the current and past research findings and the theoretical
Triflex model it seems that both components share a special connection between them. In
both types of scales, SACxt and PMA skills were found to be higher in strength, which
means that this would be better to simultaneously address them both in therapy. Clinicians
could employ strategies to enhance the wider perspective skill, while targeting the contact
with present moment ability, as well, to maximize the enhancement of the overall
psychological flexibility. Despite the usefulness of this finding, it is important for SACS
and CAMS-R scales’ developers to address the issue of having overlapping dimensions
between the two theoretically distinct PMA and SACxt components. In order to do that
they first need to elaborate on more refined definitions for each component and then
rephrase or change the problematic items to capture the PMA and SACxt components with
more precision.

The LCV/VAL and IA/CA components were grouped together with higher
connectivity among their items in both sets of scales. The higher intercorrelations were
expected (Trindade et al., 2016; Trompetter et al., 2013), although in ACT theory they
form distinct PI/PF components (Hayes et al., 2006; 2012). This finding cannot only be
considered as a problem in the way they were measured because the same outcome was
found on both sets of questionnaires. After examining the items of each set of
questionnaires similar patterns were detected. Some LCV/VAL and IA/CA items were
found to be similarly phrased in the MPFI (e.g., LCV.51: “When life got hectic, I often lost
touch with the things that [ value” and IA.65: “Negative experiences derailed me from

what’s really important”) and in the battery of questionnaires (e.g., VQO6: “Difficult
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thoughts, feelings or memories got in the way of what I really wanted to do” and CAQ7: “I
get so wrapped up in what | am thinking or feeling that | cannot do the things that matter to
me”). All these item pairs seem to reflect a common idea of how the internal experiences
affect the valued actions, which can consequently explain the high intercorrelation found
among them.

There were also other items that only captured the LCV/VAL or IA/CA constructs
in the MPFI (e.g., LCV.45: “My priorities and values often fell by the wayside in my day-
to-day life” and 1A.46: “Negative feelings often trapped me in inaction”) and in the
individual questionnaires (e.g., VQ1: “I was basically on “auto-pilot” most of the time”
and CAQS5: “I find it difficult to carry on with an activity unless I experience that it is
successful”). This might be an indication that each of these scales evaluate both
components, making them unable to be distinguished as separate entities. This might be an
evidence that the LCV/VAL and IA/CA are better perceived as integral parts of a common
“Active” process, as proposed by the Triflex model (Harris, 2009; Hayes et al., 2011;
2012). Both of them were found to be strong and central components in the model, which
shows that by combining these two skills in therapy, the overall psychological flexibility
and well-being of the client might be more easily enhanced. All the above support the need
for theoretical work within the ACT framework to refine and clarify the definition of these
two components, to represent the unique contribution of each in the overall PI/PF model. It
is also essential for scales’ developers to use these refined definitions and revise scales to
have a greater discriminant validity and higher specificity.

The distinct role of the EA component was verified in both sets of scales, which is
consisted with ACT theory that considered it as a unique element in the PI/PF model
(Hayes, 2004; Hayes et al., 2012). However, the distinct role of the ACC component, the
positive opposite of EA component (Hayes et al., 1996; 2004; 2013) could not be verified
in the MPFI. Instead, the ACC items were scattered through the network, connecting to the
DEF, PMA, SACxt components. Although unexpected, it seems that these components
share some items with common concepts. For instance, ACC and DEF resemble the
process of experiencing than avoiding thoughts and feelings (e.g., ACC.22: “I made room
to fully experience negative thoughts and emotions, breathing them in rather than pushing
them away” and DEF.25: “When | was scared or afraid, | was able to gently experience
those feelings, allowing them to pass”). This connection can also be explained by ACT
theory that supports that ACC seems to connect with the DEF in a way that can increase
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the psychological flexible behaviors (Hayes & Strosahl, 2004; Hayes, 2004; Hayes,
Strosahl & Wilson, 2012; Hayes et al., 2013; Levin et al., 2020).

ACC and PMA items both reflect the concept of being open and aware to internal
experiences (e.g., ACC.34: “l opened myself to all of my feelings, the good and the bad “,
and PMA.35: “I strived to remain mindful and aware of my own thoughts and emotions™).
This connection is well justified since ACC is appraised to be ally of PMA and by
targeting them both in therapy clinicians might enhance the overall ability of people to stay
in touch with the present moment and embrace all their inner experiences (Baer &
Krietemeyer, 2006; Cardaciotto et al., 2008). Another pair of components, ACC and
SACXxt, share the idea of keeping an open and accepting perspective for dealing with
internal experiences (e.g., ACC.16: “I tried to make peace with my negative thoughts and
feelings rather than resisting them” and SACxt.18: “I carried myself through tough
moments by seeing my life from a larger viewpoint). Hence, the above results might be an
indication that the ACC and EA components function very differently in the ACT model.
Avoiding negative internal experiences might be appraised as a core maladaptive process
that seems to operate independently from others for the development of several mental
health problems (Bardeen & Fergus, 2016; Buckner et al., 2014; Rolffs et al., 2018).

On the contrary, the therapeutic process of accepting all unwanted experiences that
appears to work better when people are more aware and in touch with the present, without
negatively criticizing their feelings or emotions and keep a more flexible perspective of
their life. The co-function of these four components seems to be in line with the
“Mindfulness and Acceptance process” of the Duoflex model (Hayes et al., 2006; 2012;
2013), which justified why the ACC items were closely connected with those components.
This can be applied by therapists who could enhance client’s ability to accept all internal
experiences in order to influence the activation of all other connected skills, which means
that the more willing and open people become to their life, the more in touch with the
present moment, less confused with their thoughts and feelings and a wider perspective in
life they will have.

For the FUS/DEF component, mixed results were obtained between the two sets of
measures. In the battery of individual scales, the FUS was found to be closer and shared
more interconnections with the EA subgroup in both visualization methods, which agrees
with previous findings (Hayes & Strosahl, 2004; Hayes, 2004; Hayes, Strosahl & Wilson,
2012; Hayes et al., 2013; Levin et al., 2020). In contrast, a more distant relationship was

detected between them in the MPFI, which which was not anticipated. This can be
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explained due to the different measures used to examine the ACT components. MPFI
evaluates only one aspect of EA (i.e., distraction or avoidance) that does not share similar
ideas with the FUS construct, hence no connection was expected. In contrast, the AAQ-I11
assesses several dimensions of the EA (i.e., avoidance, negative self-evaluation) and FUS
component appears to resemble to the “negative self-evaluation” aspect, which justified the
stronger and closer connection of those two components.

The connection found between FUS/DEF component with LCV/IA and
SACxt/ACC groups in the MPFI, was not anticipated since limited evidence exists to
support those communities. However, they appear to reflect common ideas, which might
explain those relationships. For example, DEF and SACxt both reflect the idea of adopting
a more flexible viewpoint (e.g., DEF.31: “l was able to step back and notice negative
thoughts and feelings without reacting to them” and SACxt.30: “When | was scared or
afraid, | still tried to see the larger picture”), which is also replicated in a previous study
(Kross, Ayduk, & Mischel, 2005). The FUS and LCV/IA community can be explained
because they all appear to share the notion that unwanted experiences are obstacles to a
valued living (e.g., FUS.69: “When something bad happened it was hard for me to stop
thinking about it”, LCV.70: “When times got tough, it was easy to forget about what | truly
value”, and 1A.65: “Negative experiences derailed me from what's really important”).
Hence, it can be assumed that the differences that arose regarding the role and relationships
of the FUS/DEF component in the PI/PF model had more to do with the way it was
measured, than with inconsistency issues of the ACT theory. Therefore, it is recommended
that ACT scale developers need to revise the current measures to capture the distinct
contribution of each ACT component in the overall PI/PF model.

The PI/PF model component across different populations

For the final aim of the study, different groups of participants were formed to
explore the PI/PF network connectivity and strength, and search for differences and
similarities in the PI/PF model. The most important finding of this analysis was that
differences were detected between the two types of scales regarding the replicability of the
P1/PF model in different populations. It was expected that the PI/PF model would be the
same regardless of the type of group it represented, because the ACT psychopathology
development and therapy change models were applied and successful in a wide range of
mental health problems (Hayes, Pistorello, & Levin, 2012; Gloster et al., 2020). For the

MPFI, no significant differences were detected on the network structure and global
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strength between the male-female and the low-high depression and distress groups. This
shows that the PI/PF model structure and the connections among its components, as
measured by the comprehensive scale, were stable and unchanged regardless of the gender
or the level of distress and depression of people.

On the contrary, mixed results were detected in the battery of individual measures
since only the PI/PF model of the low and high self-compassion groups had the same
network structure and global strength. No matter how compassionate people are with
themselves, they have the same perception of the PI/PF model. However, statistically
significant differences were found for the gender and low-high perceived stress groups on
both network structure and strength. After thorough examination of the groups’ networks,
minimal differences were identified between them. The EA and FUS showed an invariant
role and connections in the model. They were represented as two distinct but interrelated
entities across groups and in the overall sample, which is also in agreement with the ACT
theory (Hayes et al., 2006; 2012). Another common outcome presented in both pairs of
groups was the mixture of the VAL and CA components into one entity, which was found
on the overall sample as well. This is an evidence in favor of the argument that these two
abilities are better understood as parts of the same “Aware” process of the Triflex model
(Harris, 2009; Hayes et al., 2011; 2012), even in different types of people.

A notable difference detected is that, in groups of women and people with low
perceived stress, a distinction between the positively and negatively phrased VQ/CAQ
items was observed. This might be an indication that those two groups perceive the role of
the VAL/CA and LCV/IA in the model differently. Although this was an expected finding,
studies on other scales, like Rosenberg Self Esteem Scale, reported significant gender
differences in the comprehension of positively versus negatively worded items
(Michaelides et al., 2016; Rodrigo et al., 2019; Urban et al., 2014), suggesting different
response tendencies to items of opposite wording or valence. Thus, it should be strongly
considered in future studies to examine whether such differences exist regarding the way
people respond to differently worded LCV/VAL and IA/CA items. As for the SACxt and
PMA components, they were found to be blended in a single group on almost all groups
and the general sample, an observation in favor of the “Aware” process of the Triflex
model (Harris, 2009; Hayes et al., 2011; 2012). However, in the low perceived stress group
they were perceived as two distinct components, which is consistent with the ACT theory
and the six distinct PI/PF components (Hayes et al., 2006; 2012).

85



A general conclusion drawn from these findings is that the differences identified
across groups regarding the structure and connections of the PI/PF model, concerned only
in some sections of the battery of scales and not the comprehensive questionnaire. This
might be important evidence in favor of the MPFI as a good tool for measuring the ACT
components since its items are similarly understood in different populations. With the six
measures, the differences that arose in the PI/PF model’s structure were minimal across
groups and with the overall sample. Therefore, it is critical to note that the discrepancy
between the two sets of measures might not have to do with inconsistency or instability
issues of the PI/PF model, but perhaps it might be related with the way it was measured.
This could be interpreted as a limitation of the battery of tools since they were unable to
replicate the same PI/PF model structure across samples.

Research and clinical implications

From the present study important findings have emerged which are significant
contributions to the ACT theory and research, and they have several research and clinical
implications, as well. The main goal of these suggestions is to assists the ACT community
to produce new knowledge or update the existing one by using an empowered and
research-validated P1/PF model. These recommendations would also be useful for the scale
developers who can use the new knowledge provided by this research for the separated and
the comprehensive ACT scales and use it either to review some of the existing measures or

create new ones.

1. Reconsider the alternative PI/PF models and focus on strengthening the most
appropriate for the ACT theory.

An important outcome of the present study was that none of the two types of
questionnaires could agree on a common latent structure for the PI/PF model. Similar
difficulties have occurred with other research efforts that could not replicate one of the
alternative PI/PF structures without imposing post-hoc alterations on them (Gootzeit, 2014;
Scott, McCracken, & Norton, 2016; Tyndal et al., 2010; Vowles, Sowden, & Ashworth,
2014). Additionally, the MPFI in the present study showed that only the six intercorrelated
Pl factors, the Pl Hexaflex model, was a relatively better fitting model, at least in
comparison to the alternative Duoflex or Triflex models. Another possible proof of the
weakness of the other two alternative models is the fact that they could not be fully

supported by any scale or analysis. For example, the Triflex model appeared to be able to
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explain the higher associations found between pairs of components as parts of the same
process. However, not all three Triflex processes could be confirmed as specified by the
model or even if they corresponded to the theory, they were not replicated in both types of
scales. Therefore, this might be an indication for the ACT community to reconsider the
three alternative models and redirect their focus on strengthening and validating a more
parsimonious model which responds to the theoretical foundations of the ACT theory. The
Hexaflex model might be comparatively better at describing the structure of the PI/PF
model, which seems to consist of six distinct and interrelated components. However, based
on the overall results of the present study, it is highly recommended to make clarifications
about the content of each ACT component, as well as improvements to the existing ACT
scales, before examining the alternative theoretical PI/PF structures. This would help to
draw more psychometrically appropriate conclusions about the best and most

representative alternative structure for the ACT theory.

2. Clarification of the structure and content of each ACT component and the
associations among them.

The present study identified several issues regarding the structure and content of
the ACT components, since it was impossible to reproduce the same number of
components in both sets of scales and psychometric approaches. This might have happened
due to the inability of specific components to be perceived as distinct variables in the PI/PF
model. This should be of concern to the ACT community as it might reflect problems of
accurately defining certain ACT components and distinguishing among them — an issue of
discriminant validity. LCV/VAL and IA/CA were the two most highly correlated variables,
which in all measurement and analysis occasions were unable to appear as separate
components and ended up being parts of the same community. This could not be only
considered as a problem of the way they had been measured, since the same results were
obtained with both sets of scales and statistical approaches; it could also be a definitional
ambiguity of the two components. LCV/VAL and IA/CA represent two distinct
components of chosen life directions and effective actions, respectively; it is unlikely a
case of a “Jangle fallacy”, that is, two identical concepts are different only because they
have a different label (Kelley, 1927). They both seem to reflect a common construct, which
might be a reason why they cannot be distinguished as separate entities in the model.
Similar patterns have emerged with other associated pairs of components (i.e., EA & FUS,

LCPM & SACnt), which depending on the type of analysis they emerged sometimes as
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different components, and other times they were grouped as a single community.
Therefore, in order to strengthen the proposed theoretical structure of the PI/PF model of
the six discrete components, it is suggested to revisit the definition and the
operationalization of all ACT components, targeting higher specificity and discriminant
validity making them be more perceived as separate entities so that their unique

contribution to model can be evaluated.

3. Reconsider the role and function of each ACT component and how it influences the
overall PI/PF model.

An important finding that emerges from the use of different ways of
conceptualizing the PI/PF model is that it provided a more in-depth understanding of the
role and function of each ACT component, which might contribute to the theoretical
enhancement and clinical effectiveness of the ACT model. A central discovery of this
research was about the different role the EA and FUS components had in the overall PI/PF
model. Although, ACT theory supported them as key components, the present study has
found that almost all ACT components, separately and together, had an eminent role in the
model. The SACnt/SACxt component was found to be an important asset of the PI/PF
model, since it had the strongest association with most components, which makes it more
central to the overall PI/PF model. As mentioned in the introduction section (Chapter 1)
the SACxt component is the least examined in the ACT research and it would be best to
create more appropriate and valid scales to better comprehend its unique role and how it
interacts with the other components of the model. Also, a clinical implication of this
finding is for clinicians to consider whether emphasizing on the enhancement of this skill
could lead to a greater improvement in all other ACT skills (i.e., FUS/DEF, LCPM/PMA,
EA/ACC) and the overall psychological flexibility of the client.

Another important ACT component was the LCPM/PMA which was found to have
stronger connections the SACnt/SACxt component. It might be advisable for clinicians to
consider the possibility of therapeutically targeting both skills to strengthen the ACT
treatment efficacy. LCV/VAL and IA/CA was one more pair of components that shared a
special connection between them in the model and they were also found to have a stronger
and closer connection, as a pair, with other ACT components (i.e., FUS/DEF,
SACnt/SACxt, LCPM/PMA). Clinicians through the simultaneous use of these two skills
can more easily strengthen the overall psychological flexibility and well-being of clients.
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The different role of the EA and ACC components is another important discovery
of this research, as it seems to be inconsistent with ACT theory, which perceives all Pl and
PF components as mirror-images. In the MPFI, they did not function as two sides of the
same process. EA emerged as a separate component that works independently in the
model, while the ACC component was found to be part of several other components (i.e.,
PMA, SACxt, DEF). Therefore, it is important in the clinical assessment of clients to
evaluate these two components independently, in order to distinguish their unique role in
the development of psychopathology and therapy change. It would also be best for
therapists to aim at strengthening clients’ ability to be more open and willing to accept
feelings and thoughts. In this way they might help enhance the other closely connected
skills, like getting in touch with the here-and-now, maintain a broader perspective of self

and others and be more distanced from unwanted private events.

4. The suitability of using the ACT model in different populations is confirmed.

In the present study, it seems that the PI/PF model has the same structure and strength
in different populations. Although in the battery of tools there is a difficulty in confirming
the role and function of some components across groups, this should not be considered as a
disadvantage of the model, but more as a problem with the way the concepts were
measured. This research confirms the suitability of using the ACT model to understand the
mechanism of how different mental health problems are developed, but also the application
of the ACT model to treat different psychopathologies. It is important to note that although
the different scales seemed to be blamed for the inability of the model to stay invariant in
different samples, it would be best to try and replicate this result by using different scales.
If indeed people with lower perceived stress are found to have better PMA skills (Araas,
2008; Atanes et al., 2015; Brisbon & Lachman, 2017), this can be used as an asset in
therapy, by targeting clients’ ability to stay in contact with the present moment to enhance

the overall treatment effectiveness.

5. Reuvision of the separate ACT scales to better respond to the content and structure of
each ACT component.

Through the present study, a wide range of problems arose with the use of different
scales in the comprehensive and efficient examination of the PI/PF model. The primary
problem detected was that some scales perceived and measured the ACT components in a
different way than is supported by ACT theory. The PI/PF model supports the existence of
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six unidimensional PI/PF components (Hayes et al., 2006; 2012), however some tools,
such as SACS, VQ, or CAQ, are used as two-dimensional. This might be causing problems
of inaccuracy and inconsistency regarding the content of those ACT component, since with
these scales it is no longer clear whether those components represent one or multiple
processes. If we accept that those scales did assess a single ACT component through
different aspects, it is very strange why these dimensions could not reflect a single ACT
component with their measurement model. Therefore, it would be ideal for existing or even
new ACT scales to depend on a common theoretical background that corresponds to the
content of the ACT theory. In this way, whatever ACT scale is used to measure a
component, researchers and clinicians can be confident that it captures the same specific
concept.

Another major problem that arises with the multidimensional measurement of some
ACT components are the multiple high correlations found between certain components,
like the LCV/VAL and IA/CA or the LCPM/PMA and SACnt/SACxt. This probably
happened because a certain sub-dimension of an ACT component might be resembling a
different component’s sub-dimension, thus resulting in a strong association between those
components. All this can lead to misconceptions about how the ACT model works since
only the common contribution of each pair of components is taken into consideration,
which might be completely different from the contribution of each distinct component.
Consequently, when researchers want to evaluate these highly correlated pairs of
components, it is suggested to avoid using multidimensional scales or tools with very
similar items. Instead, they can assess one of the two components with an alternative
measurement approach (e.g., behavioral measure) or with a tool that contains a different
verbal content. For example, in the case of the LCV/VAL and IA/CA components, it is
recommended to use a typical self-report scale for the IA/CA variable (e.g., CAQ) and a
tool with different content for the LCV/VAL, like the VLQ (Wilson et al., 2010) that
evaluates the important life areas of a person and how close he/she is to accomplish them.
These scales are more likely to be less correlated, since they do not have similarly phrased
items, which makes them more suitable in detecting the unique role each component plays
in the model.

An additional problem created with the use of different scales was the failure to
reproduce any of the alternative PI/PF models. It was impossible to confirm even the
simplest form of the Hexaflex model with the six interrelated factors. The best model

extracted post hoc, was that of the nine interconnected factors, since three of the ACT
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components were represented by two factors, thus “increasing” the number of latent
variables of the model. A suggestion might be to avoid the simultaneous use of different
multidimensional tools for the comprehensive examination of the PI/PF model, but perhaps
it would be better to apply them in assessing each ACT component separately.
Nevertheless, this inability of the battery of scales to respond to any of the theoretical
structures of the PI/PF model should alarm the ACT community, as it would be expected
that the scales derived from a particular theory to be used effectively for its comprehensive
measurement without any complications. Perhaps a clearer statement should be made by
the ACT theorists about how they perceive the nature and structure of the ACT
components, i.e., whether they are uni- or multi-dimensional or if they represent a distinct
ACT component or combination of components. This might assist researchers to have a
clearer perception of the model and its components and use it to develop new or update
existing scales to better relate to the actual theoretical background of the ACT model.

The necessity for multiple post-hoc modifications for model improvement was
another issue of the battery of scales. This is not a recommended strategy in confirmatory
factor analysis because it moves away from confirming a measurement model specified a
priori, to exploring an alternative post-hoc one (Whittaker, 2012). In the present study
several modifications on almost all scales were necessary to reach acceptable solutions to
their measurement structures. Although there is evidence that these issues may originate
from the original scales (e.g., Bond et al., 2011; Fledderus et al., 2012; Gloster et al., 2011;
Monestes et al., 2018), this may be partly related to the fact that these scales have been
recently adapted in Greek mainly by using the back-and-forth translation and have not all
been properly standardized or validated. Therefore, it is recommended that these scales
should be revised using a more appropriate adaptation methodology that includes various
strategies, steps, and experts in the process (Beaton et al., 2000; Sousa & Wilaiporn
Rojjanasrirat, 2010; Sperber, 2004; Wild et al., 2005). The TRAPD model (European
Social Survey, 2016) represents a comprehensive procedure for the adaptation of
psychometric tools, which has been used in the present study for the MPFI scale
translation. This was a multifaceted process that involved many experts with different
backgrounds, who collectively agreed on a final version of the scale. A pilot study was
performed afterwards to detect problems with comprehension, wording, or flow of the
translated scale. This method produced a more psychometrically sound adapted version of
the scale that is more likely to increase its equivalence to the original MPFI tool and
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minimize the risk of encountering with construct, method, and item bias (Byrne, 2016;
Aegisdottir et al., 2008; van de Vijver & Hambleton, 1996).

6. The AAQ-II as an inappropriate scale for the comprehensive assessment of the
P1/PF model.

There is a strong debate about the AAQ-II as to whether it is a suitable tool for
measuring the PI/PF construct. The AAQ-II creators (Bond et al., 2011; Hayes et al., 2004)
consider it as a good tool for examining the EA component and the overall PF construct.
However, there are some researchers who argue that it should be only considered as a tool
for measuring distress, neuroticism, or negative emotionality (Gamez et al., 2011; Wolgast,
2014). Others believe that it should not be used at all to assess the broader concept of PI/PF
since it does not include items for all the model’s components (Francis et al., 2016; Rolffs
et al., 2018) and its factorial structure has proven to be unidimensional by several studies
(Fledderus et al., 2012; Gloster et al., 2011; Jacobs et al., 2008; McCracken & Zhao-
O’Brien, 2010; Monestes et al., 2018). The present research is in line with the argument
that the AAQ-11 should not be used for the complete evaluation of the PI/PF model, as its
unifactorial structure was once again replicated, indicating that it should be only
considered as an EA scale. An interesting finding though has emerged from this study
about the relationship of AAQ-II with tools of other ACT components (i.e., CFQ, CAMS-
R, SACS, VQ, CAQ). It was obvious that all scales had moderate to strong connections
among them, although the strongest, almost perfect association was between the AAQ-II
and CFQ. AAQ-II includes items that reflect similar ideas with the CFQ (i.e., negative self-
evaluation) which can explain why the EA and FUS factors are so highly related, almost
merging into a single component. Therefore, more studies need to be done to establish
whether the AAQ-II should be considered as a tool for measuring the “Open” aspect of the
Triflex model where EA and FUS are parts of the same process (Harris, 2009; Hayes et al.,
2011; 2012).

7. The MPFI as the most appropriate measure to explore the PI/PF model and its
components.
The present study’s outcomes have revealed several reasons to consider the MPFI
as the most psychometrically appropriate tool for the examination of the PI/PF model and
its components. Most importantly the MPFI was the only one that could replicate one of

the alternative PI/PF structures, as opposed to the failure of the battery of scales. This
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might be a good indication that the MPFI theoretical structure and the content of its items
accurately reflected the ACT theory. The MPFI also does not encounter any under or over-
representation issues like the separate scales, because it was explicitly designed to include
the same number of items for each ACT component, so that each one was equally
represented. Additionally, the construction of the MPFI scale was theoretically driven
based on the ACT model. MPFI authors developed separate and clearly distinguishable
subscales that consider the ACT components as unidimensional. In contrast to the battery
of scales that were created independently of one another, doomed to deal with problems of
reflecting some ACT components as multidimensional. Finally, the MPFI was the only one
in the study that revealed a stable and invariant structure and strength of the PI/PF model in
different groups of people. This should be considered as a great advantage of the MPFI
since it managed to preserve its theoretical structure in diverse populations.

Despite the careful design of the MPFI scale, it appears that some ACT components
are not being properly represented. The EA items and factor, as measured in the present
study, did not seem to have moderate or strong associations with the rest of the model’s
variables. This is not consisted with the ACT theory and research that stipulates that all
ACT components are interrelated (Hayes & Strosahl, 2004; Hayes, 2004; Hayes, Strosahl
& Wilson, 2012; Hayes et al., 2013; Levin et al., 2020) and could be considered in a future
revision of the MPFI. The LCV/VAL and IA/CA was a pair of components that was found
to be so strongly correlated in the MPFI that they were identified as a single group in both
visualization methods of the network approach. This might be a good sign that the scale’s
authors need to reconsider and adjust the definitions for these two components and develop
suitable items that can better grasp the distinct contribution and role of the LCV/VAL and
IA/CA components in the overall PI/PF model.

8. Latent variable models and network analysis as complementary approaches to better
understanding the ACT theory.

Although the present study supported that the latent variable models come with
several limitations and the network approach would be a more advanced method to
evaluate the PI/PF model, the results led us to assume that they are complementary to each
other. In a confirmatory mode, the latent variable approach allowed for the comparison of
the alternative PI/PF models and offered evidence for the underlying latent structure of the
ACT theory. We also investigated the correlations among the latent variables of the

resulting PI/PF model, which gave us a more superficial and simplistic picture of the
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associations among the ACT components. By using network analysis, we also explore the
connections of the components but in greater depth, since it was done on an item level that
provided us with a wider range of details for each item. Another critical contribution of
network approach was that it allowed us to examine the connections among the ACT scales
and identify the overlapping items or communities of items of different scales. This is of
high importance as we needed to acknowledge which set of scales (i.e., MPFI or battery of
scales) was more suitable for the accurate and valid measurement of the ACT model
components.

Overall, despite the different information provided by the two psychometric
approaches, the most important conclusion is that they converge to the similar conclusions
regarding the structure of the PI/PF model and the relationships between its components.
Latent model gave more detailed evidence about the theoretical structure of the ACT
model, while network analysis provided us with sufficient information on the role and
function of each ACT component with information at the item level. Both approaches
helped identify the model that best reflects the ACT theory, and which ACT components

are most important or central in the overall PI/PF model.

Limitations and future suggestions

Despite the novelty and usefulness of the present study it comes also with some
limitations. Initially, the small size (<500) and the relative homogeneous demographic
characteristics of both samples (mostly young female students) limits generalization to
wider populations. It is recommended to replicate the results in a larger and more
heterogeneous samples with a wider age range and various populations and cultures.
Another weakness was the absence of a homogeneous clinical sample, although efforts had
been made to include different groups with specific mental health characteristics (e.g.,
depression, anxiety, psychosis). Therefore, a suggestion for future research would be to
repeat the present analyses on clinical samples to investigate whether the structure and
relationships among the PI/PF model’s components differ depending on clinical diagnosis.
The online mode of administration can be considered as an easy and fast approach to
collect data, however it raised problems of limited or incomplete response, no contact to
resolve any comprehension difficulties, and perhaps low motivation and commitment to
respond to the questionnaires. Thus, a more traditional paper-and-pencil collection method
could be applied in future studies that might mitigate some of the above problems.
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The battery of translated Greek questionnaires that were used in the present study
might be another limitation. Many problems have been observed with the use of these tools
and this probably has to do with the adaptation method used. Therefore, future studies are
recommended to replicate the present study by using Greek scales that have used a more
suitable and comprehensive adaptation methodology (i.e., like the TRAPD adaptation
method used for the MPFI). Another eminent constraint of these study is the selection of
separate tools which are responsible for several measurement problems. While the ACT
theory believes in six single constructs, some of the scales used in this study were multi-
dimensional, which inevitably has affected the correct and appropriate assessment of the
ACT components. Also, several post-hoc alterations were needed to be made to almost all
of these measures in order to achieve an accepted model fit. Thus, it would be suggested
that in future studies, a more careful choice of measures should be done to avoid similar
problems.

Through the present study we contributed to a better understanding of the role and
associations of the PI/PF model components and how certain ACT components are
strongly connected and interrelated, which might assist clinicians in jointly targeting them
in therapy. Insights were also gained as to the relative merits of administering a
comprehensive instrument to assess all components of ACT versus using selected
individual scales for specific ACT constructs. However, the cross-sectional design of the
study was a barrier in expanding the clinical utility of PI/PF model components assessment
on drawing conclusions regarding the stability of the role and function of each ACT
component across time. Currently, claims from this analysis pertain to inter-relationships
among components. Thus, it would be of great importance if future studies employed data
from different time points or after an ACT intervention to search for different patterns of
connections over time or the existence of causal relationships among the PI/PF

components.

Conclusions

Overall, the present study was successful in providing several interesting findings
regarding the ACT theory, the ACT measurement tools and the alternative psychometric
approaches. One of the first that examined all alternative theoretical structures of the PI/PF
model, the present research showed that only the Pl Hexaflex structure, as measured by the
MPFI, was a comparatively better fitting model in relation to the other alternative models,

which is an insight regarding the need of adopting a simpler conceptual model for
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describing ACT theory. Almost all ACT components had a distinct role and function in the
overall PI/PF model, not just the EA/ACC and FUS/DEF, as proposed by ACT theory.
However, the strong correlation found between certain pairs of components, like
LCV/VAL and IA/CA or LCPM/PMA and SACnt/SACxt, made them be perceived as a
single entity in both sets of scales and with the two analysis approaches. This is an
indication that ACT theory needs to further clarify and refine the definition of each core
component, to reflect their distinct and unique contribution to the overall PI/PF model. The
MPFI was found to be a better tool for the comprehensive examination of the ACT model,
while the battery of scales needs improvements to be more consistent with the ACT theory.
Finally, this was one of the first studies that combined the two analysis methods, the Latent
Variable Models and the Network Analysis, to study the PI/PF model components. This a
novel methodological approach that has been recently applied in several psychological
domains, like intelligence (Schmank et al., 2021), ADHD and ODD symptoms (Preszler &
Burns, 2019), and reading comprehension (Goring et al., 2019). Present results showed that
both approaches are essential since they offer different type of information for better

understanding of the ACT model and its components.
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APPENDICES
Appendix 1. Consent form and battery of scales used in sample 1 (Chapter 3).

Evnpepotiké Aghtio Zoppetoyms

"Exeic kAn0ei va AaPeic pépog o pia épevva ota TAaicta ddaktoptkng dwatpiPn pe titho «E&etalovtag To
vrokeipevo povtého Poyoroyikng Evel&io/ Puyoroyikng Axapyiog, ¥pnoyLoTotdvTag KOVOTOLES
yoyoueTpikés nefddovey.

Etvat onpovtikd va evruepwbeic yio Tov £pguvnTikd okomd Kot Tepexoevo g £pguvog. Ilapakaiovpe
aQEPOoE Ayo ypovo, yia va dtofdacelg to axdiovbo dertio mpooekTikd:

Epsovnrikéc Txomog: H perét tov Bempntikod povéhov e Oepamneiog ATodoyng Kot AEGLEVONG KUl TOV
oxé6EV PETOED TMV GTOYEIMYV, TOV LOVTEAOV, YPTCLLOTOIOVTOG SILPOPETIKA EPYOULEIN, WUYOUETPIKES
peBdS0VG KoL SELYUATO GULUETEXOVIMV.

Awdwkocio Epsuvag: Amoteleital omd dvo aveaptnreg @acels. Xe mpdt edon o kAnbeig va amoavinoeig
OVAOVULLO € KATOLES dNUOYPUPIKES EPMTNHOELS, Kl o€ 600 KAipakes. H mpdTn petpd didpopeg Evvoleg Tov
e€etalopevov BepnTikod povtéhov Kat 1 devtepn agloloyel d100TAGELS TG WVYIKNG LYeiag. O ypdvog
CUUTANPW®GTG TOVG VToAoYileTat mepimov ota 15 Aentd. Ze dgvtepr Ao, EAV CULEMVNCELG VO GUUUETEXELS,
Oa yperaotel va mapéyelg To email cov, ®oTE Vo 6oV 6TOAEL £voL GUVTOUO EPMTNUATOAOYIO TTOV UETPAL TIG
€vvoleg Tov Bempntikoy poviédov, e eopd Kabe 2 gfdopddeg yio 2 pves. Emiong, Ba ypewaotel va
ONULOVPYNGELS €V TPOCHOTIKS 7-YNPLo Kmdkd, Tov ontoio Ba mpénel va Kataywpeic kabe popd mov Ba
GUUTANPAOVELS TO EPAOTNUATOAOYIO Y1 YEPT) TAVTOTOIMGNG.

Toppetoyn: H ovppetoxn cov og aut) v épevva givat e0ehovTikn, aAAd GNUAVTIKY, AQOD LE TIG
OTOVINOELS GOV oTa Ep@TNHATOAOYI0 O fondncelg va emttevybel o okomdg g Epevvac. ‘Exelg o dikaimpa
va apvn0eic VoL GUUUETEYELS TN LEAETN QDTT), OTTOLOONTOTE GTIYUN TG dadIKAGING, Y10 000N TOTE AOYO
Ko Yopig kavéva k66ToG,.

O@éM ovppeToymc: SVUUETEYOVTOG EITE OTNV TPAOTN 1] GTNV dEVTEPT PACT TNG EPELVOC, Bal EYELG TNV
gvkapio va kepdicelg 4 dmpa (). YPNUATIKE KOUTOVIK GE VIEPOYOPA 1] KATAGTHLOTO, THAEPOVIKEG KAPTES
miotwong xpovov). Metd 1o téhog g £pguvog Ba akorovOnoel KAPwo Yo 660VG GNUEI®GAV TNV
NAEKTPOVIKT] TOVG S1eVOVVOT KATA TNV CLUTANPMOGT TOV VO PAGEMY TNG £PELVAG.

Kivévvor cvppetoyng: Me v GUUUETOYN GOV OTNV £pEVVe. VT Og B VITAPYEL Kapio apvnTiKn eninToOon.
Av AaPeig pépoc, Ba mpEmeL vo aPplepOGEIS Alya AETTA Y10 TNV AAVTNON TOV EPOTNUATONOYIOV.

Enmotevtikdtnro: o ddec o1 mpocmmikég mAnpogopieg mov Ba cuiieyBovv, Bo TmpovvTal avcetnpd to.
HETPOL TNG EUTIGTEVTIKNG KOl AGQAAOVS 0TOONKEVONG, LE TANPNG AVOVULLIN ATOVINCEDY, OGTE VO, UnV gival
SUVaTOGC 0 EVTOMIGIOGC OTOLOVONTOTE GUUUETEXOVTOL.

"Eykpion épevvac: H épevva ovt Tpaypatonoteitat amd didaktopikn gotrrtpia tov Tunipoatog Puyoroyiag,
tov [Mavemotnpiov Kompov kat €xet eykpiBel amd tpyuern emrpomny) akadnuaikdv oto [avemotiuo
Kompov, kot and v E6vikr| Enttponr) Bionfwmg Kompov.

T"a omowdnmote amopia, TAPAKOAD OTWG EXIKOIVOVIGCELS PE TNV EPEVVITPIO AVTPplo, XP1oToS0VA0L
(christodoulou.andria@ucy.ac.cy)

1. "Exo evnuepmbOel yuo 10 6KOTO KO TEPLEYOUEVO TNG EPEVVOG KOl ETOVUD VO GUUUETEY®.

Nat D Ox D
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2. T pountég/-Tpieg, oe mepintmon miotwong Pabpod ce padnua, Topakaid OTOG CNUEIDCETE TOV
K@OIKO ToV pobnpatog yo to onmoio 0AeTe vo Tapete To Pabpod (m.y. PYXI111).

3. T pountég/-Tpiec, TOPUKAA® Yo XApN TOVTOTOINONG, ONUEIDOCTE TOV aplBid TG TOVTOTNTAS GOC, DOTE
va yivel ) wiotwon tov Paduod.

Mépog I: Anpoypo@ika otoryeia
1. Dible: (Béhre X 6T0 KATAAANAO KOVTAKL)
Avdpog

Tvvaiko

Agv amavtd/dAAo

2.  Hiwig: (Ze ém)

3. Emayysiuatixy kardotacn; (Bdle X 010 KOTAAANAO KOLTAKL)

Epydlopat og TANp amoaoydinon
Epyalopont og pepkn amaoyoAnon
Agv gpydlopon

4. Zrovdaleis: (Bike X 610 kaTdAAnAo KovTAKL)
Now

O

5. Howo gival 10 vynAdTEPO EMMEIO EKTAIIEVONS OV Exels avuminpaosr: (Bdie X oto katdAinio
KOVLTAKL)

AgvtepoPfaba Exmaidevon (Méypt Adkero)
IMovemotnokn Exnaidevon (Aimiopa 1 Ttoyio)

Mertoantoylokn — Awdoktopikn Exmaidevon
Ao (TTapakaid dievkpivice)

6. Emapyio Arapovijs; (Bdke X 610 KoTdAANAO KOVTAKL)

Agvkoocia
Adpvoxa
Agpecdc
AUPOY®GTOC
ITagocg

Airo (TTopakaAd dievkpivice)
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Mépoc 11: Epotnportordyro Yuoyoroyikng Eveméiog (MPFI Greek)

(Note. bold indicates the number of the item in the original version of the MPFI)

w N
% £ 35 5 £E%¢2
TIZ TEAEYTAIEX AYO EBAOMAAEX... S o % 2 55 =
& R = Y a
© F F & = B
1 1 Eiyo mpdeon vo mapatnpd Tig apvnTikés OKEWYELS Kol GuvolsOnpata 1 2 3 4 5 6
Hov Ywpic vo ToAedv® poli Tovg.
2 6  'Edwo mpocoyn kot giyo entyvoon tov cuvaicOnuatmy pov. 1 2 3 4 5 6
3 11 Ao Kot 6Tov TANY®VOLOLY 1 AVOeTATOVOLOLY, TPpocTadoca va. 1 2 3 5
O TOL TPAYLLOTO OO 10, SLOUPOPETIKY) CKOTLA.
4 16 Apnva ToL 0pVNTIKG GUVOLGHNLOTO. VOL TEPVOVY YOPIG VO e 1 2 3 4 5 6
Toy10e00VV.
21 Avayvopio ovtd mov givar onpavtikd yio pévoe ot {on pov. 1 2 3 4 5 6
6 26 AKQun Kl ('),row éBploka srpn(')&a,, deV GTOUATOVGA VO, 0.GYOALOVHLOL LLE 1 2 3 4 5 6
aVTE IOV £ival CIUAVTIKG Yl HEVOL.
7 2 IIpoonafovoa vo, GUUEIM®OD PE TIG OPVNTIKEG CKEYELS KoL 1 2 3 4 5 6
GUVOGOMUATA OV, TTOPE VO, TOVG UVTIGTEKOLLOL.
8 7 "Hpouvv cuyypovicpévog/n He Tig OKEWYELG Kot To GuvalcOnpatd pov 1 2 3 4 5 6
KaOe oTrypn.
9 12 EnBiova d0ckoAmv Kotaotdcemv pe to va PAéno ™ {on pov arnd 1 2 3 4 5 6
pio GAAT YEVIKOTEPT OTTIKY].
10 17 Otav avootat@vopovy, denvo. to apvntikd cuvolsOnuato va 1 2 3 4 5 6
TEPVOHV YWPIg VO KOAMD GE aVTA.
11 22 AkolovBoloa ToTA TIG CNUAVTIKOTEPEG TPOTEPALOTNTESG OV £0eGa. 1 2 3 4 5 6
ot o1 pov.
12 27 AxoUN Ko 6€ SUGKOAEG OTIYUEG, LTOPOVSA VA KOTEVOVVOLOL TPOG 1 2 3 4 5 6
avtd ov £xovv a&ia yio péva.
13 3 Apnva TIG apynTIKEG OKEYELS KOl GUVOLGHTLLOTOL VO, VTTAPYOVV, XOPIG 1 2 3 4 5 6
vo. Tpoomafd Vo, Ta SidYVo.
14 8 ’Edwa Wdwitepn Tpocoyn 6€ 0VTA TOV GKEPTOLOVV KOl EVIKDa. 1 2 3 4 5 6
15 13 [Ipocrabovoa va S10TNPNG® TV TPOOTTIKN TOV TPAYHATOV OKOLLOL 1 2 3 4 5 6
Kt 0tav ot {on Lov cuvéBavay duedpesta yeyovoTa.
16 18 Orav (pf)Béuovv, Blwva ta cuvarsOnpata aVT, APVOVTIS To ATADS 1 2 3 4 5 6
VoL TEPAGOLV.
17 23 Hpocna@mr’)ca Kaon psrpwd v EMEVOVM GE OVTO, TTOV EivaL 1 2 3 4 5 6
TPOYLLOTIKG GTLLOVTIKA Y10t LEVOL.
18 28 Axoun kot 0tav 1 {on TV ayy®TIKN Kot Eviovr, cuvéyilo vo 1 2 3 4 5 6
£pyalopaL Yo TPAYLOTO, TTOV H)TOV CNUOVTIKA Y10 LEVOL.
19 4 Ortav giyo pa ovnovyntikn okéyn 1 cuvaicOnuo, Tpocrtadovco va 1 2 3 4 5 6
Ta dEXTAD OVTL VOl TOL 0yVO oM.
20 9 [apaxorovBoloa T pon TOV GKEYEMV KOl TOV GuVOIGONUATOV [Lov. 1 2 3 4 5 6
21 14 Ortav gofopovv, mpocradodoa Eovd va dm Ty evpiTepN EKOVOA. 1 2 3 4 5 6
22 19 Mmnopovca va Kave £va P Tom Kot VoL Tepatnpod TIG ApvNTIKES 1 2 3 4 5 6
GKEWYELS KO Ta. cuvaloOnpata xopic va avtidpo.
23 24 Axoun Ko av ﬁuouy o€ Si)u'nuua, (n)véxt(;’a va 69:,103 oe 1 2 3 4 5 6
TPOTEPALOTNTO. VTA TOV  EIVOL GTLLAVTIKA Y10 LEVAL.
24 29 Aev Gonvo. Tig avomodiég va kabuotepohv v Tpoctddeio pov vo 1 2 3 4 5 6
EMTOY® GE QVTA OV TPaAyHaTikd 0EAm otn {on pov.
25 5  Avorydpovv og 6Aa T0 GUVOIGONULATE OV, TO KOAG KO TO KOKA. 1 2 3 4 5 6
E Mopaxadd enéleEe TV TpdTACT) «IOYOEL KATOTEN. 1 2 3 4 5 6
26 10 Kotépaila mpoonddeia va Topapéve CUYKEVIPOUEVOS/T KAl VO YO 1 2 3 4 5 6
EMIYVOON TOV OKEYEDMV KOl TOV GLVOIGOMNUATOV LOV.
27 15 Otav cvvéPave kATl IOV pe TOVOLGE, TPOSTUHOVGO VO KPATHO® Lo 1 2 3 4 5 6
LGOPPOTNUEV OVTIANYT] TNG KOTAOTAONC.
28 20 Ye 500KOAES KOTAGTAGELS, TAPOTNPOVGA TIG CKEYELS KOL T, 1 2 3 4 5 6
cuvalcOnpatd pov ywpic avtd vo pe mviyouv.
29 25 O PaBitepeg a&ies pov £dvav cuveydg katevbuvon ot (o pov. 1 2 3 4 5 6
30 30 Agv aonvo Toug ofoug kot Tig apeBolrieg pov, va mapepmtoditovv 1 2 3 4 5 6
TNV TPOCTAOELD [LOV VO VAOTOWG® TOVG GTOYOVG LLOV.
31 31 Ortav giyo pa Kok avauvnon, tpoorafodco Vo anootion Ty 1 2 3 4 5 6
TPOGOYT LOL Y10 VO TNV SDE®.
32 36 'Hpouvv «6Ttov auTOHOTOo», HE EAAYIOTN EMIYVOOT TOV Tl £KOVA. 1 2 3 4 5 6
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Nopa 6Tt kamote ard To GLYOGHNLOTA LoV TV Kokd )
AKOTAAAN AL Kot Oev EMpETE VoL TO, VIDO.

Ot apvNTIKES OKEYELG KO TO. CLVOLGONLOTO TOPEUEVAV LLEGO LLOV Y10l
TOAD Kopod.

Ot mpotepandTNTES Ko ot aieg pov Eumotvay cuyva 6To TePB®PLO
oTNV KaONUEPVOTNTA [LOV.

Ta apvnticd cuvoicOqpata cuyvd pe kabniovay oe adpdveta.
[Ipocrabovca vo amocTdcm Ty TPocoy Lov, 0Tav £vioba
dvedpeota cuvoicOnpata.

‘Exova ta mepiocotepa mpdypata acvvaicdnta, xopic va diveo
UEYAAN TTPOGOYN.

Eméxpva Tov €avtd pov yio to yeyovog 0Tt elya TapdAioya 1
aKaTdAANAQ cuvorsOnpoTaL.

Ot avnovyNTIKéS oKEWELG TPLyDdPLLaV 6TO HVOAD OV GUVEYMG.
Otav Tviyopovy e TOAAG TPAYLLOTO, £X0VO ETOPT HE OVTA TOV Eivor
ONUAVTIKA Y10 LEVOL.

Ta apvnticd cuvoicHnpate HTopodcay EDKOAN VO LTAOKAPOVY TO
G010 LLOV.

‘Otov épyoviav SUGAPECTES OVAUVIGELS, TPOSTadoVGa Va TIG BYGAm
oo TO HVOAD LOV.

Tig Tep1o60TEPES LEPES NLOVV GTOV KOVTOUOTO TAOTON, YWPIg Vo
Sive onuacio 6To TL 6KEQTOLOLY 1 a1cBavopovy.

[Tioteva 6TL KATOIEG OO TIG GKEYELG OV EvaL TOPAAOYEG 1| KOKEG
KoL 0V TTPEMEL VOL OKEPTOLLOL £TOL.

Topakadd eméle€e TNV OTAVTINOT KIGYVEL TAVTOY.

"Htav moAl g0koro vo mTayldevTd g avemBuunTeg OKEYELS KoL
cuvaueOnuara.

2oVl TOPOUEAOVGO EVIEAMS 0T TTOV EIVOL CNLLOVTIKA Y10, LEVOL.
Otav avaotat@vOovy, EUEVO AKIVTOTOMUEVOS/N KOl AdPOVIS.
Otav cuvéPave KATL TOL PE AVOOTATOVE, TPOcTaHovGa £VTOVO. Vol
UMV TO GKEPTOLLOL.

[epvovoa Tig mePI1oGOTEPES OV PEPES 0BAPOPO., YOPIC Va dive
TPOGOYN 6TO Tt GLpPaiveL.

"Eleya otov 0016 pov 0Tt dgv Enpene va ViIdB® €Tt Onmg Evimba.
Orav elyo apvntikég okéyelg 1| cuvausHnuata, NTov ToAH SVGKOLO
Vo d® TEPA 0O OVTA.

Zuvibmg dev glya xpovo vo ETKEVIP®O® 6Ta TPAYLOTO OV givorn
TPOYLOTIKA ONULOVTUCE Y1t LEVAL.

Ot apvNTIKEG epmELpieg pe amompooavatOMLay amd avTd oV givor
TPOLYUOTIKG O LLOVTIKGL.

Edv vfpye i mov dev 10eha va oképTopot, dokipalo didpopo
TPAYLLOTO Y10, VO, TO BYOA® amd T0 PLodd Hov.

Tig mep1ocoTEPES POPEG KOAOVOOVGA UNYAVIKA TI) POLTIVA 1OV,
XOpic va dive peydin tpocoyn.

"EXeya otOv £00TO OV OTL OEV EMPETE VAL CKEPTOLLOL LLE TOV TPOTO
OV GKEPTOLOLV.

Otav cvvéPave kATl Kakd, NTov SVGKOAO VO GTAUATHO® VOL TO
OKEPTOLLOL.

Otav to. TpdypoTo SuokdAELV, Ty EOKOAO Vo, EEXAOM OVTA TOV
€yovv mpaypotikd a&io yio péva.

O1 dvodpeoteg okEWeELS Kot To cuvarshpata, e0KoA mapeumddiiov
T Tpoondadeieg pov yo fabvtepo vonua otn Lmn pov.

w w

w w
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Mépoc I1I: Epotnpatoroyro Poykng Yyeiog

Hopoxdtw vrEapyer Evag KATAAOYOS UE EVOYINUATO, TOV EYOVV UEPIKES POopPES o1 avBOpwmot. Aidfooe kabe pia
TPOOEKTIKG Ko emEAEe pe faon avth v meviafabun kiinaxo mov weprypopel koAdtepa to Pobuc dvokoliog
000 &yEl TPOKOAETEL  TO OVLYKEKPLUEVO TPOPAnua Kotd T OlapKelo. TV TEAEVTAIWYV 7 HUEPDV
ovumepilopfavouévne kou e onuepivic nuépog. Emélede éva apiBuo mov oe avtimpoowmeder. Myv apnveig

oo

Kauio epwTHON YWPIS OTAVTHOH.

>
<
ZeE§:
MMOZ0 ENOXAHOHKATE AIO: & 2 8 % S
N = <
-
1  Tlovokepdlovg 0 1 2 3 4
2 Nevpikdtnta 1 E6MTEPIKT TPELOVAML 0 1 2 3 4
3  Emavolopfoavopeveg Sucapesteg oKEYEIS TOL SV PEVYOVV OO TO HLOAO 0 1 2 3 4
oag
4 AuoBupia 1 Lordda 0 1 2 3 4
5  Azndiewo 0e£ovaikoD eVOAQEPOVTOC 1| EVYAPIGTNONG 0 1 2 3 4
6  Aubeon va KaToKpIivVETE TOLG AAAOVG 0 1 2 3 4
7  Tnvdéa 6TL KATO10C ELEYYEL TN OKEYN OAG 0 1 2 3 4
8  Tnv aicbnon 6t ot Aot @Taive yio To TPOPANUATO GG 0 1 2 3 4
9  AvokoMo va Bopdote dtdeopa TPAyUoTO 0 1 2 3 4
10 Avnovyio 611 glote amepumoinTog/n, atnUEANTOC/N N ATEPIGKENTOG/M 0 1 2 3 4
11  AwbBdveote 6t vevplalete 1 epebileote gvkora 0 1 2 3 4
12 TIovor oty kapdia 1| otov Bdpoka 0 1 2 3 4
13 AwbBdveote ofo 0tav BpicKesTe GE AVOIKTOVG YDPOVG 1] GTOVS SPOUOVG 0 1 2 3 4
14  AwBdveote vITOTOVIKOG/, OOPOVIG, 1| ATOSVVOUMUEVOS/T 0 1 2 3 4
15 Xxéyelg avtokToviog 0 1 2 3 4
16 Akovte ®VEC OV 0L AALOL OgV AKOVV 0 1 2 3 4
17 Tpépete 0 1 2 3 4
18 AwBdveote Ot dev pumopeite va EUMICTEDESTE TOVG TEPLIGGOTEPOVG 0 1 2 3 4
avBpmmovg
19 Avopegia 0 1 2 3 4
20 Khaite ebkola 0 1 2 3 4
21  AwsbBdveote vipomaidg/m 1 Oyt dveta pe to avtifeto VAo 0 1 2 3 4
22 AioOnua 611 éyete pmheytel | marydgvTEl 0 1 2 3 4
23 Eagvikd pofdote yopic Kavéva AOyo 0 1 2 3 4
24 Expnéeig opyng mov dev pmopeite vo, eléyEete 0 1 2 3 4
25 ®ofdote va Pyeite povog omd o omit 0 1 2 3 4
26  Kotnyopeite Tov €00TO GOG Y10 H10(QOPO. TPOYLUOTOL 0 1 2 3 4
27 Tl16vovug otnv péon 0 1 2 3 4
28 Awcsbdveote 0T KATL GOG EUTOSICEL 0d TO VO KAVETE AVTO OV BEAETE 0 1 2 3 4
29 Awbdveote povaid 0 1 2 3 4
30 Awbdveote KakokepLd 0 1 2 3 4
31 Avnovyeite vepPorikd Yo S1APOPEG KOTOTTACELS 0 1 2 3 4
32 Aev Bpiokete evolapépov Ge TimoTta 0 1 2 3 4
33  Nuwbete pofropévog/n 0 1 2 3 4
34 To aicbnquata cog TAny®vovTal EhKolo 0 1 2 3 4
35 Ot dAhot yvopilovy Tig TPOCOTIKEG GOG CKEYELG 0 1 2 3 4
36 AicbOdveote 0TL 01 GAAOL dev 60.G KOTOAOBAIVOVY 1] dEV GAG GUUTOVOVV 0 1 2 3 4
37 Awsbaveote 0tL 01 GAAOL gival vevpikoi 1} cog avTumadovy 0 1 2 3 4
38 Ilpémet va evepyeite apyd dote va glote oiyovpog/n OTL dev ExeTe KAVEL 0 1 2 3 4
AGBog
39  AioOnua kapdrakdv ToOAR®V 1 Toyvkapdio 0 1 2 3 4
40 Novtio 1] cOUATIEG SLOTAPAYES 0 1 2 3 4
41  Aic0dveote KaTdTEPOG QO TOLG AAAOVG 0 1 2 3 4
42 TI6vo 6Toug g 0 1 2 3 4
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>
<
SeEEZ
MOX0 ENOXAHOHKATE AIlO: & T m £ g
N’ = <
N
43  AicOdaveote 011 6ag mapakoAovBovv 1 LAOVV Y10 GOG 0 1 2 3 4
44 Avnvieg 0 1 2 3 4
45 Tlpémer va eléyyete Eova kot Eova OTL KAVETE 0 1 2 3 4
46  AVOGKOAEVEGTE VO TOUPVETE OTOPACELS 0 1 2 3 4
47  ®ofdote va talldéyete pe Aem@opeio 1N TpEVo 0 1 2 3 4
48 Avomnvoln 0 1 2 3 4
49 AwsbBdveote yéot 1 kpvO 0 1 2 3 4
50 Nuwbete 0TL TpEmEL va amoPeHYETE PEPIKA TParypaTa, LEPM N aoyoAieg yoti O 1 2 3 4
cag eofifouv
51 Adeialel to poolod cog 0 1 2 3 4
52 Awsbdvecte povdaco 1 EAAPPD TOVO GE TUNIOTO TOV GMLOTOG OOG 0 1 2 3 4
53 ’"Eyete k6umo oto Aopd 0 1 2 3 4
54 Aegv éyete elmideg yo to LEAAOV 0 1 2 3 4
55  Avokoleleote vo cuykevipmbeite 0 1 2 3 4
56 Aws0daveote advuvapio 6€ TUNLOTO TOV COUATOS COG 0 1 2 3 4
57 Awe0daveote TEVIOUEVA TA VEDPO GOG N YEUATOG aymvia 0 1 2 3 4
58 Nuwwbete Bdpog ota ¥épa 1 6T TOSL 0 1 2 3 4
59 'Eyete oxéyelc Oavartov 1 611 mebaivete 0 1 2 3 4
60 Tpote TOPATAVE® OTTO TO KOVOVIKO 0 1 2 3 4
61 Aegv aicOdveote Gveto 6TaV GOG KOLTAVE 1 OTAV LWAODY Y10 GOG 0 1 2 3 4
62 'Eyete okéyelg mov dgv givat d1kEG 6oOG 0 1 2 3 4
63 "Eyete mapopunoELS VO XTUTTHGETE, VO, TPOVLOTICETE, 1| VO PAAWETE KATOLOV 0 1 2 3 4
64 ZEvmvate moAd vopic to Tpoi 0 1 2 3 4
65 TIlIpénet va emavorapfavere Tig ideg mpa&elg m.y. va ayyilete kdti 1 va 0 1 2 3 4
TAEVEDTE
66 Kowdote aviiouyo 1 pe dtoKomég 0 1 2 3 4
67 Zoag épyeTol vo OTACETE TPAYHLOTOL 0 1 2 3 4
68 'Eyete 10éeg kat amdOWelS TOL ot GAAOL dev cuppepifovtal 0 1 2 3 4
69 Nubbete cuveotaipévog/m 0 1 2 3 4
70 Agv aic0dveote dveta 0tav Ppiokeote péca oe TANOOG Y. KOTOGTNLOTO 1) 0 1 2 3 4
owend
71  NuwbOete 6t1 Yo T0 TOPAUKPO TPAYLO TPETEL VO KAVETE TPpocTafeia 0 1 2 3 4
72 "Eyete meplodovg pe Tpoo M moviko 0 1 2 3 4
73 Agv aic0dveote dveta va tpdTE N Vo Tivete dSNUocta 0 1 2 3 4
74  Tooxdveote cuyva 0 1 2 3 4
75 AwsbBdveote vevpukdtnta 6tav pévete povog/m 0 1 2 3 4
76  NuwbOete 61 01 GAAOL deV EKTIHLOVY OGO TPEMEL BVTA TOV KAVETE 0 1 2 3 4
77 Awbdveote povosid akoun Kot 6tav Bpiokeote e KOGUO 0 1 2 3 4
78 Eiote 16060 0vi)oLYX0G MOTE dev UTOpEiTe Vo peivete g pua Béomn 0 1 2 3 4
79 Awbdveote 011 dev ailete 0 1 2 3 4
80 "Eyete 1o mpoaicOnpa o1t k4Tl Kakd Bo copPel 0 1 2 3 4
81 ®wvalete N metdte Tpdypota 0 1 2 3 4
82 ®ofdocte 611 Bo MmoBvpunoete 6tav giote pe kOGO 0 1 2 3 4
83 Awcbdveote 6TL 01 GAAOL BaL GOC EKUETAALEVTOVY OV TOVG OPTGETE 0 1 2 3 4
84 'Eyete okéyelg yuo 6e£ovaiikd 0€pato mov 6og amaoyoloby mapo ToAH 0 1 2 3 4
85 Nouilete 611 Oa Empene vo, TipwpnBeite ya T1g apoptieg oag 0 1 2 3 4
86 'Eyete okéyelg N avtacisg mov oag Tpopalovy 0 1 2 3 4
87 Noupilete 011 éyete KAMO10 GOPOPO ELATTOUON GTO GMLLO. GOG 0 1 2 3 4
88 Asv a160dvecte TOAD KOVTA G KATOLO TPOGMIO 0 1 2 3 4
89 Nuwwbete gvoyéc 0 1 2 3 4
90 Noupilete 011 KATL deV AgtTOLPYEL KOAG GTO LVOAO GOG 0 1 2 3 4
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Appendix 2. Consent form and battery of scales used in sample 2 (Chapter 4).

Evnuepotiko Aghtio Xopupetoync

"Exeic kAn0ei va AaPeig pépog og Epguva ota mhaiclo ddakTopikng dtatpiPng e titho «E&etalovtag To
vrokeipevo povtého Poyoroyikng Evel&iog/ Puyoroyikng Axapyiog, xpnoyLoTotdvTag KOVOTOLES
YoyoueTpikés nefddovey.

[pwv amopacicelg av Bo GUUPETEXEIS GTNV EPEVVA AVTY, EIVAL CNUAVTIKO V. EVILEPMOEIC Y100 TOV EPEVVNTIKO
OKOTO Kol TEPLEXOUEVO TNG EPELVOC:

Epevvntikog komdc: H pelétn tov Bempntikod poviélov g Oepaneiog Amtodoyng Kot Aécpevong, oAld
KoL TOV 6YE0EMV HETAED TOV HETARANTMOV TOL HOVTELOV, YPTCUYLOTOLDVTOS OLOPOPETIKA EPYUAEia,
YOYOUETPLKEG LeBOBOVG KOt OELYOTO, GUUUETEXOVIMV.

Awdicacio Epevvag: Oa kAnOeic va amavtioelg avovopo 68 KATOES ONULOYPOPIKES EPMOTIOELS, KOl GE OKTMD
KApokeg Tov a&0A0YOVV TIg SUVIGTAOGCES TOL Hovtédov Poyoroyikng Eveli&iog/ Puyoroyumg Axapyiog,
OAAG KO TIG EVVOLES OVTO-CLUTOVIOG Kol OVTIAAULBavOLEVOD 6TpeS. O ¥pOvog CLUTANPOONS TOVG
vroroyileton mepinov ota 10-15 Aentd.

Svpuetoyn: H cvppetoyn cov oe avt v £pguva ival €0eAovTikT, aALd eEAIPETIKA OTLOVTIKT Y10 TOVG
oKomovg ™G épevvag. Eyxeig to dikaiopa vo apvndeic va GOUUETEXELS 0T LEAETN AVTY, OTTOLOONTOTE GTIYUN
™G d10d1KaGiag, yio 0motodNmote AdY0 Kot Y®pig kavéve KOGTOG.

Kivduvot coppetoyng: Me v coppetoyr cov oty épevva avt de Bo vdpyet Kopio apvnTIKN eXinTon.
Av LaPeig pépoc, Ba mpémel va aplepdoELS Alya AETTA Y10 TNV ATAVTON TV EPOTNLATOLOYIWOV.

Eumotevtcdémro/ avovopia: Ta 6Aeg Tig mpocomikéc nAnpopopies mov Ba cuiieyBolv, Ba Tnpodvron
QVGTNPA TO LETPOL TNG EUTICTEVTIKNG KOl AGOOAODS OTOBKEVLOTG, [LE TATPT AVOVOLLO ATAVTHCEDY, OOTE VO,
Uy gtvat duvaTodg 0 EVIOTIGHOG 0TOoVINToTE SLpETEYOVTA. Ta niekTpovikd apyeio Ba amobnkedovral o
QOKELOVG TPOCTATEVUEVOVG e KMOKO TPOSPacns Tovg omoiovg Ba £xet povo 1 epgvvitpla. Emiong, ta
dedopéva mov Bo cuideyBovv Ba ypnopomomBovy 6e GLALOYIKS Kol Ol GE ATOUIKO EMined0 Kal LLOVO Y1
EPELVNTIKOVG GKOTOVG,

"Eykpion épevvag: H épevva avt mpaypotomroteitol and didaktopikr ottnTpla tov Tunuatog Pouyoroyiog,
tov [Mavemiotnuiov Kdnpov. H pehém avtn €xet eykpibei amd tpen enttponn akadnioik@y 6To
Havemotuo Kompov, kat and v E6vikr Enttpon| Bion0wkig Kompov.

INo omowdnmote omopio, TAPAKOAD OTOG EMKOVOVAGELG LE TNV EPELVITPLE AVTpla XpioTodovA0V
(christodoulou.andria@ucy.ac.cy)

4. "Eyo evnuepmbei yio 10 6KOTO KoL TEPLEYOLEVO TNG EPEVVAG KOl ETOVUD VO CUUUETEY®.
0 Nm
5. T pountég/-Tpieg, oe mepintmon miotwong Pubpod ce padnpa, Topakoid OTOG CNUEIDCETE TOV

K®Owo Tov pafnpatog yio to omoio BéleTe va mapete 0 Pabud (my. PYX111).

6. T portnNTég/-Tpieg, TOPOKUAD Y10 AP TOHVTOTOINONG, OTUEIDCTE TOV apOUd TNG TAVTOTNTAG GOG, MOTE

va yivel ) wiotwon tov fadpod.
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Mépog I: Tviroyn Anpoypa@ik®v Xtoryeimv
1. Dible: (Béhre X 010 KATAAANAO KOVTAKL)
Avdpog

Tvvaiko
Agv amavt®/GAAo

2.  Hixkia: (Ze )

3. Emayyeluarixiy kardoracn; (Bile X 010 KOTAAANAO KOVTAKL)

Epydlopat og TANp amocydinon
Epydlopat og pepikn omacydAnon
Agv gpyalopon

3. Zmovdaleig: (Bdre X 6T0 KATAAANAO KOVTAKL)

Nat

O

7. oo gival To vwnlotepo eminedo ekmaidevons wov Exelc ovuminpaoer: (Bdie X oto katdAAnAo
KOVLTAKL)

AgvtepoPado Exmaidoevon (Méypt Adkelo)
Havemotuokn Exnaidevon (Airthopa 1 [tuyio)

Metantoylokn — Awdaktopikn Exmaidsvon
Alo (TTopakard dievkpivice)

6. Emapyio Aiapovic; (Bake X 610 KotdAANAo KovTAKL)

Agvkoocia

Adpvaxa

Agpecdc

AUPOY®OGTOC

Iagpog

Alro (TTopakard dievkpivice)
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Mépoc II: G-AAQ-I1

A6 TIg TOPUKAT® INADGELS, TOPUKAA®D ETAEEETE TOGO 1GYVEL 1] KAOE ONAMGCT Yo EGAG,
EMAEYOVTOG TNV amdvinot (Toté dev adnbevel — whvta aAnbevel) TOv GOG AVTITPOCMTEDEL
KOAOTEPO.

o

- \
g £ 3 & 3
= & Q & ® &
- ] e = (==}
> s =. © (<) =
> = B e ‘§ - = - -~
& @ B = w @ @ =
SE ©8 3§, 8 8 3
w e D = ¥ 8 ©
e = < & 3 s a s s > z
S 3 S xR B < o 2 <K E B
E3 E® O <& <r E
1 Ot odvvnpéc pov gumelpieg Kot viueg O O O O @) O @)

pe duokorevovy va {fom o {on v
omoia Bo eKTIUD.
2 ®ofdpor To cuvalcHNUATA [LOv.

@
@
@
@)
o
@
o

3 Avnovyod 61t dg umopm va EAEYED Tig
avnovyieg kol to. GuVoIsHUATAE Hov.

o
o
o
o
o
o
o

4 Ot 0dvvnpéc LoV gUTELPiEG Ue @) @) @) @) @) @) @)
gumodiCouv va £y pia (on mov va. e
yeuilet.

5 Ta cvvaicOnparto pov tpokarodv O O O O @) O @)
npoPAnpata ot {on pov.

6 Mov @aivetal 0Tl 01 TEPIGCOTEPOL @) @) @) @) @) @) @)

avBpwmnot xepiCovron tn {on Toug
KoAOTEPO OO PéVa

7 Ovavnovyieg ivarl epumddio yio myv @) @) @) @) @) @) @)
emrvyio pov.
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Mépoc I1I: G-CFQ

Mo kdtw Ba Ppeite po Aioto pe dnimoeic. [Mapakarodue 6nwg emiééete OGO aANnONg eival 1
KkéBe OMMAwon Yo 50, emAéyovag v andvinon (Agv woybdel moté - Ioyvel mévta) mov aviicToryel
otV Kabe dNAwon.

=
Z
E \E 3 i z
c 3 & § % 38 E
8 g E & & & ¥
K
2 B E B 5 NEG £
5 & g & & g€ B
< (o o o o _— R =
1 Otokéyelg Hov Hov TPoKaAoDY O O O @) @) O @)
ducpopia 1 cuvolcONUATIKO TOVO.
2 Mmnléxouan 1060 HEGH GTIG GKEYELS @) @) @) @) @) O @)
LLOV, TTOV adLVATH VO KAV® ToL
TPAYLLOT TOV OEAM TEPLOTOTEPO VO
KOvo.
3 Ymepovoldo KOTOGTAGEL GTO GTElo O @) @) O @) O @)
omov dev givatl BondnTiKo yio péva.
[Modedm e TIC GKEYELG LOV. @) @) @) O @) O @)
Exvevpilopon pe tov €00td [Lov mov @) @) @) @) @) @) @)
KOVEL GUYKEKPLULEVES OKEVELS.
6 Teivo va prepdedopon Kot va @) @) @) O @) O @)
CKOAL®Y TIOAD LLE TIG OKEWYELG LLOV.
7 Eivol dbokoro yio péva vo @) @) @) @) @) @) @)

OTOCTOCIOTOMOM amd TIG AYYOTIKEG
OKEWYELG OV, aKOUT Kot 0Tav EEPM OTL
0o fTav fondnTikd va 10 Kave.
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Mépoc IV: G-CAMS-R

O1 avBpmmot £xouv d14.9popovg TPOTOVG Vo GYETILOVTOL UE TIG OKEYELS KOl TO. GUVALGOLOTA TOVG,.
INa kéOe o amd T1g mopakdte epoTioels, emAéiete pia amdvinon (Emdvie/Kaborov — Xyxedov

mwhvta) ovidloya pe To T0c0o TOAD Toplalel pe €04, KATA TNV TPoyovuevn foondda.

10

11

12

Eivar gdxoro yia gpéva va
GUYKEVTIPMVOUUL GE OTIONTOTE KAV
Eipon teheimg amoppopnpévoc/-n pe Tig
OKEYELG LLOV Y10 TO LEAAOV

Mmnopd va avtéEm To cuvaienuotikd
ovo

Mmop® Vo amodEXT® TPAYLLOTO TOV OEV
UTOP® VO 0ALAE®D

Zuvnlmg Wop® Vo, TEPLYPAY® UE
ONUOVTIKN AETTOUEPELD TTMG VIMB® KaOE

oty
Amocmd ot E0KOAM

Eipon teheimg amoppopnpévoc/-n pe Tig
GKEWYELG LOV Y10, TO TAPEALOOV

Etvon e0koA0 1o péva va akolovfo Tic
OKEWYELS KOl TOL GLVOLCHNLOTOL LoV
[Ipoomabd va Topatnp® TIg GKEYELS LoV
YOPIg VA TIC Kpive

Eipon icavoc/-n v amodéyopon Tic oKEYELG
Ko To. GuvonsOnpoTa ToL XM

Eiuot o€ 0éom va emkevipdvopot ot
TOPOVCH OTIYUN

Eipo og 8¢om va dive bwiitepn mpocoy
G€ £V0, TPAYLLOL Y100 LEYAAO YPOVIKO
dloTnua.

Xravia/
Kabdérov

O O o o o

© O O o o o o

Mepikég
Qopig

o O o o o

© O O o o oo

Xoyva

o O o o o

©O O O o o oo

o O O o o

O O O o o oo

2E06V
TavTo
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Mépoc V: G-SACS

[opoakdtm vadpyovy d18Popeg INADGELS UE TIS OTTOIEG LTOPEL VO CULPOVEITE 1| VO dLUP®VEITE.

TTapakoAid Ommg emAécete TV andvinon (Alemvd amdlvTa - ZUUEOVEO OTOAVTE) TOL IGYVEL Y10
€04 og Kabe dMNAwon. Zag ToPaKAAOVUE VO €IGTE AvOLyTOl KOl EMKPIVEIC GTIG OMAVTIOELS GOG.

10

Ortav gipotl ovooTatouévog/-1, HTopd
va Bpw Eva ympo npepiag LEcA LLov.
H mpoorntikn mov €xw yia t (o1, pov
emrtpénel va dwoyelpilopan Tig
amoyonTeLGELS TG {ong wpig va
KaTakAv oot amd ovTéG.

[Mopad t1g moALéG aAlayég ot (on
LoV, VTLAPYEL £V PaCTKO LEPOG VTOV
7oV €lplat, Tov dev aALAeL.

Kabng xortdlm wicw otn {on pov
UEYPL TOPA, EX® TNV aicOnom 0Tt Eva
KOMULATL LoV MTav KEL Y10 OAQ QVTA.
Emutpéno ota cuvarsOnuata pov va
Epyovtat ko va gedyouv ympicg va
noAev® pali Toug.

Mmnopd va TopaTnp® TG GKEYELS OV
OV aALALOVY Y®PIG VO, KOALA® OE
OTEC.

‘Exo o Bacikn aicOnon yio tov
€0VTO OV, 1 0Tol0, dev OANALEL KoM
KL 0V 01 GKEWYELG KOl TOL cuvaloOnuato
pov aArdlouv.

[aporo mov éyvay TOAAEG ahAayEg
ot {on pov, yvopilo éva KoppdTt
TOL EAVTOV LLOV, TOV TO. £XEL
TopaKolovincel Ola.

Mnopd va £ TpocPact G€ i
TPOOTTIKY| OO TNV OTOi0 LITOP® VL
TOPATNPNOW® TIG CKEYELS OV KOt TO
cuvacnuoto pov.

Otov oképTopat TalotdTEPE OTOV
NUOLVV VEOTEPOG/N, AV yVOPIL®m OTL
€va, LEPOG TOL EOLTOV LLOV TTOL NTAV
ekel TOTE, PpioKeTon QKOO EOGD TMOPA.

AWQOVA amolvTa

© O

AlQOVO

O O Awgove Aiyo

O O Ov71e SLOPOVD/

00TE CUUPOVD

O O Zopeove Aiyo

O O ZOpOOVA

O O ZUpPOVEO TOAD

129



Mépoc VI: G-VQ

[Mopakaio®, dtafdote TpocekTiKd KAOs ONA®GOT Kot petd emthésete v amdvinon (Aev ainbevet

KaBO6A0V - AANBgHEL 0TOAVTA) TOL GOG AVTITPOSMTEVEL KOAVTEPO, KOTA TN OAPKELD TNG
TPOT YOV UEVNG EBOOUASNG, CUUTEPTAAUPAVOUEVNG Kol TNG CNUEPIVIC NUEPAG.

10

Eodeva ToAD ¥pOVO VO, GKEPTOUOL TO
TapeAOoV 1 uéALOV, avTi va
EUMAEKOLOL GE OPAGTNPLOTNTES TTOV
a&iCovuv.

Baoikd povv 6tov «autdpato
TIAOTOY TOV TEPLOTOTEPO KaPo.
AobAgva TPog ToVg GTOHYOVS LoV
KON Kot oV deV EVimba
KIVNTOTOmMuUEVOS/-1.

"Hpovv mepn@avog/-n oyeTikd Ue o

g Lovaa ) (o1 Hov.

"Exavo tpdodo og meprtoyéc e Long

LoL TTov pe voraLouy.

AvoKOLEG OKEWELS, GuVOLGON AT 1)
LUV LEC TTOPEVEPAIVAY GE 0VTO TTOL
Nn0eka vo KOvVo.

Youvéylo va mnyaive KoAdtepa, £Tot
MOGTE Vo Yivopol 0 TOTOG TOL
avBpomov mov BEAm va gipat.

Orav to Tpdypata dgv mriyovoy
oOLE®VO UE TO TAGVOL LoV, TOL
TOPOTOVGO EVKOAQ.

‘Evioba cav va giyo éva okomd ot

Cor.

DovoTov Gav Vo EKOVO TPAYLOTo
UNYoviKa, Topd vo otidlopal 6To Tt
NTav oNUAVTIKO Yol LEVAL.

Agv ainBgver

@)

O AlOever amorvTa

o
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Mépoc VII: G-CAQ

Hopokdto vadpyel pio Aiota ond dnioceig. [apakodd 6nmg agloloynoete To T6G0 aAndng eivar
N kéBe MAwon yuo ecdg emhéyovtag TNV KatdAAnAn andvinon (IToté dev aAnbever - ITdvta
aAn0gVEL) TOV GOC AVTITPOCSHOTEVEL KAADTEPA.

o
e w
) g € = S =
R =] Z =3 § (7<) |
- ~ =} (=% w e
& S E % 2 xR 3
2 E © = © 3 B
g s ot ot ot ot ot
= 2 3 2 3 2 3
< w 3 @ ® o @ ® 5 @
: £5 & ¥t £Ef ¢
% RE <K <& I <& <
< <6 < << < <E <«
1 Mnopd va peived apociopévos/-n O O O @) @) O @)

GTOVG GTOYOLG LoV, OKOUT Kol dTav
VILAPYOVV GTIYLEC TTOV OEV UTOPD VL
TOVG EMTVY .
2 Otav évog otdyoc givol SVGKOAO VoL @) @) @) @) @) O @)
emtevybel, UToP® VO KAV® UIKpd
prpoTa yio vo Tov emriyo.

3 Ipotiud va aAAGED TO TG O @) @) O @) O @)
npoceyyilo Kamolo 6tdyo, mapd vo
GTOUOTNO®.

4 Eipo og 0éom va akorovbnom ta @) @) @) O @) O @)

LOKPOTPODEG LA LLOV GYEDLDL, OKOLLOL
KOl G€ TTEPLOSOVE TTOL 1) TPOOJ0G Eivarl
apyn.

5 To Bpiokm dvokoro va cuveyicw Lo O O O @) @) @) @)
dpaoTNPIOTNTO EKTOG KOL OV VIDGM
OTL TETLYOUVEL

6 AvVvidown otevoyopnuévos/-n 1 @) @) @) @) @) @) @)
OTTOYONTELUEVOG/-T], EYKATOAEIT® TIG
OECUEVGELS |LOV.

7  Koraxiolopot 1660 ol and avtd O O O O @) O @)
Tov okéPTopat 1 arcBdvopat, Tov dev
UTOPD VO KAV® TPAypLaTo oL givart
ONUOVTIKA Y1 UEVOL.

8 Av dev umopm vo KAV® KATL e TOV @) @) @) @) @) @) @)
O1KO LoV TPOTO, OEV TO KAV®
KaBoAov.
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Mépog VIII: G-SCS

[opokarod dwfaote Kabe TPOTOOT TPOGEKTIKA TPV amavtnoete. Emiééete pio andvinomn and 1o
“Lxedov moté” péypt to “Ainbeverl mavta” Yo kébe TpoOTOOT) YO Vo TPOGdlopiceTe TOGO GLYVA
GUUTEPLPEPEDTE LLE AVTOV TOV TPOTO.

10

11

12

Oroav amotuyydve cg KATL TPOCOTIKA
oNUaVTIKO, KatokAO opo amd cuvorlsOnpota
OVETAPKELOGC.

[Ipoonafd va deiyve viropovn Kot
KOTOVONOT OTIG TTLYEC TNG TPOCOTIKOTITOC
LoV 70V 3V GUUTOOD.

Orav cvpPet katL enddLVO, TPOoTAOD Vo d®
TNV KOTAGTOON YOYPALLO KOl ICOPPOTNUEVAL.
Otov arcOdavopan OAupéEVog/-1, aicBdvopat
€MIONC OTL 01 TEPIGGOTEPOL AVOp®TOL Elvarn
mOOVOTATO O EVTLYICUEVOL OO ELEVAL.
[IpoomaBd va dm Tig amotuyies LoV MG LEPOG
g avOpdmTIVNG OONC.

Otov tepvd 00VOKOAEG OTIYUES, OIVm GTOV
€0VTO LLOV T GPOVTION KL TNV GTOPYN TOV
€xel avayk.

Otov KATL JE AVOOTOTMOGEL TPOSTAHD Vo
LETPLACH TO GLVOICONUATO LLOV.

Orav amotuyydve g KATL oNHOVTIKO Yo
uéva, arsdvouan Lovog/-n 6TV amoTuyio
LLov.

Orav ocBdvopon Oppévos/-n, tetve va
£oT10{® VIEPPOAIKA TNV TPOGOYT| LOV GE OAQ
aVTA TOV TTYivovy oTpafd.

Orav ocBdvopon avemopkng yo kémoto
AOY0, GKEQTOLOL OTL O TTEPIGCOTEPOL
avOpmmOol EY0VV GLVOICON AT AVETAPKELNS.
Amodokipnalm Kot KoTakpive to Eattdpato
KO TOL LLEWOVEKTLLOTO [LOV.

Agv avéyopat, 00Te XM VITOLOVY| LLE TTVUYES
NG TPOSMMIKOTNTAG LLOV TOV OV GLUTOOD.

O Xxedov

TOoTE

O Xyedov
TavTa
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Mépog IX: G-PSS

Aimho og kd0e po amd TIC TAPUKAT® TPOTAGELS VIAPYOLY TEVTE TOUVEG OTAVTIGELC.
AwBdote kKOs TPOTOON TPOGEKTIKA Kot SOAEETE TTOLOL OO TIC OTAVINGELS TEPTYPAPEL
KOADTEPO TO TOG cOaVONKATE 1) CKEPTAKATE KOTA TNV SLAPKELD TOL TEPACUEVOL UNVOL.
Y& k6 TPOTOON TAPAKOAD OTMOS CNUEIDCETE TOCO GLYVA ACOUVONKATE 1] GKEQPTNKATE
KATO TOV GUYKEKPLUEVO TPOTO.

10

I1660 ovyva Tov TEAELTAIO PV ..

AvooTtatodnkate EnEdn cVVEPNKE KATL
AmPOGOOKNTA;

Nidoote 0Tl NoOCTOV OVIKOVOG/-1 Vo
eAéyEete onpavtikd Tpdypota ot (o1 cog;
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Appendix 3. Tables with results for non-parametric bootstrapping on both samples.

Table 1. Results for non-parametric bootstrapping for sample 1

Node 1 Node 2 Sample g2.5 g97.5  Cl's Difference
PMA.11 PMA.29 0.176459 0.079303 0.259574 -0.18027
LCV.64 LCV.70 0.09569 0.00356 0.183798 -0.18024
EA.47 EA59  0.129816 0.037482 0.217275 -0.17979
VAL.20 VAL.32 0.08412 0 0.178807 -0.17881
PMA.11 PMA.23 0.165342 0.071643 0.244472 -0.17283
LCV.64 1A.52 0.100321 0.008626 0.180944 -0.17232
ACC.34 PMA.11 0.09661 0.002244 0.171672 -0.16943
LCPM.54 LCPM.60 0.175427 0.088754 0.257429 -0.16868
VAL.14 VAL.26 0.132726 0.038655 0.207317 -0.16866
LCV.51 LCV.57 0.171156 0.075465 0.243828 -0.16836
LCV.64 IA.65  0.193256 0.102995 0.27134 -0.16835
EA.41 EA53 0.242892 0.151583 0.31958 -0.168
ACC.34 PMA29 0.136819 0.05078 0.218653 -0.16787
EA.47 EA53 0.166178 0.081656 0.249413 -0.16776
VAL.32 CA.33 0.197667 0.106225 0.273519 -0.16729
EA41 EA.47 0.13543 0.052381 0.21743 -0.16505
VAL.20 CA.33  0.095905 0.002159 0.166904 -0.16475
SACxt.12 SACxt.18 0.097765 0.007981 0.172696 -0.16472
ACC.10 ACC.22 0.181083 0.091362 0.256033 -0.16467
ACC.16 ACC.28 0.127891 0.027908 0.192492 -0.16458
FUS.56 IA71 0.095398 0.010637 0.175103 -0.16447
LCV.45 LCV.57 0.146564 0.055123 0.219456 -0.16433
EA.53 EAS59  0.243874 0.156065 0.319577 -0.16351
VAL.32 CA.21  0.087359 0 0.163473 -0.16347
EA.47 EA.66  0.239499 0.153231 0.316415 -0.16318
PMA.23 PMA.29 0.19355 0.106981 0.269845 -0.16286
LCPM.48 LCPM.60 0.173276 0.08341 0.245863 -0.16245
EA41 EA59  0.156725 0.077683 0.240041 -0.16236
SACxt.36 DEF.37 0.171756 0.080558 0.241752 -0.16119
SACnt.43 SACnt.49 0.208392 0.127299 0.288266 -0.16097
ACC.34 PMA35 0.141981 0.052416 0.213008 -0.16059
ACC.28 PMA.23 0.091812 0.005197 0.165726 -0.16053
VAL.14 CA.15 0.201908 0.112032 0.272533 -0.1605
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EA.41
SACnt.49
CA21
IA.52
LCV.51
EA.53
DEF.13
VAL.38
VAL.32
ACC.16
SACnt.43
PMA.17
ACC.28
SACxt.12
SACxt.24
LCPM.48
LCPM.42
LCPM.42
ACC.22
DEF.19
LCV.70
LCPM.60
VAL.26
LCV.70
ACC.28
LCV.45
EA.59
FUS.44
SACxt.30
LCPM.48
IA.52
LCPM.42
ACC.16
FUS.69
LCV.51
ACC.16
ACC.22

EA.66
SACnt.68
CA.27
1A.65
1A.52
EA.66
DEF.19
CA21
CA.27
DEF.25
SACnt.55
SACxt.18
ACC.34
SACxt.30
DEF.31
LCPM.67
LCPM.54
SACnt.43
DEF.25
DEF.25
1A.65
1A.58
CA.21
IA71
PMA.29
LCV.64
EA.66
FUS.50
DEF.31
LCPM.54
1A.58
LCV.45
DEF.19
1A.71
LCV.70
ACC.22
EA.53

0.073852
0.088134
0.133618
0.096646
0.215705
0.113318
0.336117
0.114981
0.159029
0.088043
0.229134
0.171845
0.162583
0.1625
0.087348
0.08682
0.276094
0.107392
0.142128
0.150814
0.124076
0.097267
0.070296
0.244478
0.110703
0.094542
0.26612
0.253634
0.129852
0.213702
0.127892
0.092255
0.097956
0.086997
0.09866
0.085299
-0.08649

0
0.006788
0.048708
0.016193
0.121278
0.028752

0.24743
0.027901
0.081729
0.005751
0.148096
0.082823
0.078626
0.069311
0.003851
0.005078
0.186341

0.01656
0.062462
0.068066

0.03771
0.012367

0
0.157423
0.027122
0.009417
0.191433
0.167826
0.044515
0.134506
0.040407
0.002217
0.010896
0.006041
0.011341
0.014642
-0.15298

0.160443
0.166988
0.2089
0.175644
0.280497
0.187849
0.405544
0.185854
0.23965
0.163596
0.305823
0.240403
0.235839
0.225722
0.160249
0.161242
0.342449
0.172568
0.218457
0.22394
0.193429
0.168001
0.155601
0.312974
0.182668
0.164953
0.346949
0.322992
0.199368
0.289357
0.194521
0.155959
0.164583
0.159708
0.164795
0.16795
0

-0.16044
-0.1602
-0.16019
-0.15945
-0.15922
-0.1591
-0.15811
-0.15795
-0.15792
-0.15785
-0.15773
-0.15758
-0.15721
-0.15641
-0.1564
-0.15616
-0.15611
-0.15601
-0.156
-0.15587
-0.15572
-0.15563
-0.1556
-0.15555
-0.15555
-0.15554
-0.15552
-0.15517
-0.15485
-0.15485
-0.15411
-0.15374
-0.15369
-0.15367
-0.15345
-0.15331
-0.15298
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ACC.16
ACC.34
ACC.10
SACxt.12
LCPM.54
SACnt.55
IA.52
ACC.28
SACxt.30
LCPM.42
FUS.63
VAL.20
LCPM.60
VAL.26
SACnt.55
VAL.26
IA.65
FUS.63
SACxt.24
PMA.17
SACxt.24
FUS.44
LCPM.54
LCPM.48
LCV.57
SACxt.12
PMA.35
SACxt.36
FUS.56
PMA.17
SACnt.62
SACxt.12
DEF.19
CA.15
FUS.50
DEF.13
LCV.57

SACxt.18
PMA.23
ACC.16
DEF.13

IA.58
SACnt.68
IA.71
EA.53
SACxt.36
LCPM.48
IA.71
CA21
LCPM.67
CA.27

SACnt.62
VAL.38

IA.71
FUS.69

SACxt.30

SACxt.30

SACxt.36

1A.46

LCPM.67

SACnt.49
LCV.64

SACxt.24

SACxt.36

CA.40
IA.58
PMA.35

SACnt.68
DEF.19
DEF.37

CA21
FUS.69
DEF.37
LCV.70

0.096774
0.075638
0.078368
0.125786
0.08773
0.197718
0.095867
-0.07902
0.125704
0.144197
0.141562
0.328228
0.177394
0.244181
0.078897
0.125174
0.071839
0.160358
0.139994
0.085041
0.165083
0.155101
0.116343
0.088306
0.236589
0.073428
0.11431
0.110027
0.094809
0.107369
0.424633
0.09897
0.181296
0.113002
0.135814
0.103027
0.101631

0.014189
0
0
0.041149
0
0.117416
0.013641
-0.15335
0.043936
0.064236
0.05691
0.243728
0.098965
0.163663
0.000319
0.041139
0
0.083354
0.060578
0
0.081837
0.067239
0.03809
0.00017
0.15608
0
0.038734
0.02684
0.018813
0.02783
0.346208
0.018312
0.096927
0.034918
0.057482
0.025489
0.026713

0.167003
0.152428
0.15239
0.193082
0.151929
0.269074
0.164944
-0.00231
0.194717
0.215006
0.207536
0.394311
0.249214
0.313772
0.150081
0.190561
0.149243
0.232519
0.209127
0.14852
0.230011
0.215054
0.185756
0.147672
0.303389
0.147211
0.185819
0.173886
0.165414
0.173532
0.49134
0.163391
0.241706
0.179647
0.202023
0.169819
0.170991

-0.15281
-0.15243
-0.15239
-0.15193
-0.15193
-0.15166
-0.1513
-0.15103
-0.15078
-0.15077
-0.15063
-0.15058
-0.15025
-0.15011
-0.14976
-0.14942
-0.14924
-0.14917
-0.14855
-0.14852
-0.14817
-0.14782
-0.14767
-0.1475
-0.14731
-0.14721
-0.14709
-0.14705
-0.1466
-0.1457
-0.14513
-0.14508
-0.14478
-0.14473
-0.14454
-0.14433
-0.14428
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IA.46
PMA.35
VAL.26
LCV.57
DEF.37
PMA.11

CA.33
SACxt.30
PMA.29
SACnt.55
FUS.44
SACnt.49
SACnt.49
SACnt.49
SACnt.43
IA.46
LCPM.67
PMA.35
VAL.14
SACxt.30
CA.15
FUS.44
FUS.56
SACnt.43
SACnt.55
ACC.34
PMA.29
SACxt.24
SACxt.18
VAL.14
SACxt.24
FUS.50
FUS.50
VAL.14

IA.46
FUS.56
PMA.35

1A.58
CA.40
VAL.32
IA.65
FUS.50
VAL.14
CA.40
VAL.38
PMA.35
FUS.44
FUS.63
SACnt.62
SACnt.55
FUS.56
SACnt.62
IA.52
LCV.45
VAL.38
VAL.38
DEF.37
CA.27
FUS.69
FUS.69
SACNt.68
FUS.56
CA.15
SACxt.36
DEF.25
SACxt.24
CA21
VAL.26
FUS.56
FUS.63
VAL.20
IA.65
FUS.63
SACxt.30

0.185007
0.081944
0.173831
0.140755
-0.08851
0.16262
0.297258
0.07769
0.087793
0.078449
0.086223
0.092082
0.181364
0.061732
0.06674
0.187423
0.070253
0.074543
0.077233
0.077236
0.136874
0.070286
0.073075
0.066931
0.107485
0.081713
0.068642
0.075878
0.14883
0.062604
0.088464
0.138917
0.094361
0.066862
0.0775
0.118329
0.067946

0.111779
0.001619
0.095917
0.061966
-0.14879
0.083013
0.220818

0
0.017518

0
0.007818
0.020738
0.105966

0

0
0.111833

0

0

0

0
0.064403

0
0.004068

0
0.031323

0

0

0
0.073208

0
0.008698
0.061344
0.025707

0
0.004178
0.047191

0

0.255518
0.145104
0.239382
0.205399
-0.00538
0.225798
0.363358
0.142406
0.159833
0.141869
0.149676
0.162461
0.247589
0.141135
0.140846
0.252673
0.140751
0.140398
0.140398
0.140056
0.20375
0.139301
0.142898
0.138769
0.170021
0.138682
0.138677
0.138553
0.21103
0.137566
0.146226
0.198518
0.162549
0.136664
0.140783
0.182961
0.13549

-0.14374
-0.14349
-0.14347
-0.14343
-0.14341
-0.14279
-0.14254
-0.14241
-0.14232
-0.14187
-0.14186
-0.14172
-0.14162
-0.14114
-0.14085
-0.14084
-0.14075
-0.1404
-0.1404
-0.14006
-0.13935
-0.1393
-0.13883
-0.13877
-0.1387
-0.13868
-0.13868
-0.13855
-0.13782
-0.13757
-0.13753
-0.13717
-0.13684
-0.13666
-0.13661
-0.13577
-0.13549
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ACC.16
CA.27
SACxt.12
VAL.26
VAL.38
FUS.63
FUS.56
DEF.25
CA.27
ACC.10
PMA.35
PMA.17
ACC.22
LCV.45
ACC.22
SACxt.36
PMA.23
DEF.19
CA.15
PMA.29
VAL.20
PMA.29
ACC.22
LCV.57
EA.59
PMA.17
SACnt.43
SACxt.24
EA.47
VAL.20
ACC.16
FUS.69
VAL.32
SACnt.49
PMA.11
ACC.16
PMA.23

DEF.31
CA.33
CA.40
CA.15

LCV.70

IA.52
1A.46

DEF.31
CA.40

FUS.56

VAL.32

VAL.14

DEF.31

LCV.70
EA.66

VAL.38

VAL.14

FUS.69
CA.33

VAL.38
CA.27

DEF.31

FUS.44

1A.58
SACNt.62

PMA.29

FUS.44
CA.33

SACnt.55
VAL.26
SACxt.24
IA.65
CA.40

FUS.50

PMA.17

ACC.34

DEF.19

0.058228
0.121631
0.073143
0.06194
-0.08315
0.122589
0.077799
0.056022
0.089455
0.075528
0.07879
0.062634
0.040122
0.069346
-0.05672
0.050303
0.062149
-0.07053
0.067829
0.070142
0.049367
0.056331
0.070051
0.06527
0.080359
0.050014
0.059705
0.083209
0.108277
0.055905
0.061889
0.053939
0.044839
0.056055
0.049993
0.051667
-0.04638

0
0.048902
0
0
-0.13396
0.051112
0.007801
0
0.016225
0.001266
0.000011
0
0
0
-0.12831
0
0
-0.12679

o O o o

0.009621
0
0
0.005777
0.025901
0

0
0
0
0
0

0
-0.12108

0.134102
0.182348
0.133314
0.133293
-0.00084
0.183846
0.140477
0.132185
0.147339
0.132002
0.12997
0.129452
0.129211
0.129065
0
0.127301
0.127131
0
0.126196
0.125368
0.125218
0.125094
0.124627
0.124372
0.133844
0.124057
0.12359
0.129355
0.149024
0.123102
0.122913
0.122795
0.122562
0.1225
0.121914
0.121299
0

-0.1341
-0.13345
-0.13331
-0.13329
-0.13312
-0.13273
-0.13268
-0.13219
-0.13111
-0.13074
-0.12996
-0.12945
-0.12921
-0.12907
-0.12831

-0.1273
-0.12713
-0.12679

-0.1262
-0.12537
-0.12522
-0.12509
-0.12463
-0.12437
-0.12422
-0.12406
-0.12359
-0.12358
-0.12312

-0.1231
-0.12291

-0.1228
-0.12256

-0.1225
-0.12191

-0.1213
-0.12108
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LCV.51
SACxt.24
LCPM.67
SACxt.18
SACnt.49

CA.40

LCV.45
LCPM.54

DEF.37

DEF.13
LCPM.48
SACnt.49

PMA.11
SACxt.24

FUS.44
LCPM.60

VAL.26

FUS.63

EA.59
SACNt.62
ACC.16
IA.58

ACC.34

PMA.29
LCPM.67

PMA.11

DEF.19

LCV.64

PMA.17

FUS.69
LCPM.48

LCV.57
SACxt.36

CA.40

ACC.16
SACnt.68

ACC.28

LCV.64
DEF.37
LCV.64
DEF.19
FUS.44
1A.46
1A.46
LCV.57
FUS.69
FUS.50
IA.46
IA.58
SACxt.12
CA21
FUS.56
LCV.57
LCV.45
IA.58
LCPM.67
1A.65
PMA.17
1A.65
VAL.32
SACxt.30
SACNt.68
PMA.35
DEF.31
IA.71
PMA.23
LCV.70
FUS.56
IA.52
CA.33
IA.65
SACxt.12
FUS.63
SACxt.30

0.044975
0.04285
0.05647

0.061229

0.047319
-0.06654

0.059167

0.056244
-0.04921
-0.05673

0.059146

0.056684

0.053904

0.050667

0.043152

0.054964
-0.06559

0.050188
0.05347

0.072638

0.054804

0.035115

0.058878

0.049331

0.055919

0.051655

0.040512

0.042153

0.038793

0.035115

0.057865

0.034296

0.050416
-0.05463

0.033247
0.06291

0.038873

o O o o

-0.11765
0
0
-0.11692
-0.11669
0

0
0
0
0

0
-0.11377
0
0
0.000263
0

O O O O O O o o o o o

0
-0.10835
0
0
0

0.12104
0.12081
0.119352
0.118192
0.117707
0
0.117608
0.117453
0
0
0.116613
0.116397
0.115862
0.114488
0.114426
0.11381
0
0.113466
0.113438
0.113671
0.112773
0.112509
0.112375
0.112108
0.111563
0.110005
0.109334
0.109226
0.109087
0.108971
0.108887
0.108629
0.108538
0
0.108098
0.10772
0.106601

-0.12104
-0.12081
-0.11935
-0.11819
-0.11771
-0.11765
-0.11761
-0.11745
-0.11692
-0.11669
-0.11661
-0.1164
-0.11586
-0.11449
-0.11443
-0.11381
-0.11377
-0.11347
-0.11344
-0.11341
-0.11277
-0.11251
-0.11238
-0.11211
-0.11156
-0.11001
-0.10933
-0.10923
-0.10909
-0.10897
-0.10889
-0.10863
-0.10854
-0.10835
-0.1081
-0.10772
-0.1066
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VAL.38
LCV.45
DEF.31
ACC.22
PMA.35
PMA.17
ACC.22
LCPM.60
SACxt.30
VAL.32
FUS.56
FUS.44
ACC.34
SACnt.68
LCPM.54
FUS.50
SACxt.24
LCPM.67
DEF.13
LCPM.67
FUS.44
LCPM.60
CA21l
LCPM.42
FUS.63
PMA.11
EA.66
SACxt.24
LCPM.54
SACxt.18
ACC.10
LCPM.42
VAL.20
DEF.37
VAL.32
CA.40
EA.66

CA.40
LCV.51
DEF.37

EA.47
VAL.14

CA21
ACC.28
LCV.70
DEF.25
VAL.38

IA.52
LCV.45
PMA.17
FUS.56

SACnt.43
IA.46
DEF.13
SACnt.62
FUS.56
LCV.70
1A.65
1A.65

CA.33
LCV.51

1A.46
DEF.31

SACNt.62

CA.15

LCV.70
SACxt.30
FUS.44
LCPM.60
LCV.64
FUS.63
CA.15
IA.52
LCPM.67

0.037542
0.027071
0.027596
-0.02327
0.028703
0.046139
0.033213
0.036869
0.041658
0.039375
0.0361
0.04386
0.034247
0.045064
0.037776
0.035879
0.040878
0.032928
-0.0453
0.033458
0.040654
0.046146
0.02882
0.041585
0.031703
0.019981
0.036105
0.033964
0.041379
0.027249
0.042086
0.029734
-0.04184
-0.04363
0.029565
-0.05342
0.031097

0

0

0
-0.10609

0

O O O O O O O o o o o o

o

-0.10281
0

O O O O O O o o o o o

0
-0.09865
-0.09825

0

-0.0971

0

0.106517
0.106438
0.106324
0
0.106073
0.10579
0.105254
0.104848
0.104836
0.104201
0.104094
0.103963
0.103708
0.1037
0.103699
0.103172
0.103086
0.103036
0
0.102463
0.102412
0.102395
0.1023
0.102112
0.102093
0.101842
0.101009
0.100015
0.09973
0.099362
0.098843
0.098692
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Table 2. Results for non-parametric bootstrapping for sample 2

Node 1 Node 2 Sample g2.5 gq97.5 Cl's Difference
SACS8 SACS10 0.142098 0.047364  0.236935 -0.18957
CAMS8 CAMS9 0.1186 0.010176 0.197423 -0.18725
CAQ5 CAQ6 0.233836 0.12435 0.310189 -0.18584
VQ4 VQ7 0.102569 0.004838 0.19052 -0.18568
SACS3 SACSS8 0.177576 0.080987 0.266612 -0.18563
CFQ4 CFQ5 0.140196 0.039718 0.225203 -0.18549
CFQs3 CFQ6 0.156342 0.059936 0.245398 -0.18546
VQ1 VQ2 0.284729 0.176425 0.361007 -0.18458
SACS4 SACSI10 0.201027 0.096819 0.280009 -0.18319
VQ2 VQ10 0.241476 0.132592 0.315584 -0.18299
SACS5 SACS6 0.313905 0.204714  0.385257 -0.18054
CAMS9 CAMS10 0.203052 0.093752 0.273475 -0.17972
VQ1 VQ10 0.129377 0.029047 0.208076 -0.17903
CAQ3 CAQ4 0.252862 0.154353 0.332674 -0.17832
CAQ5 CAQS8 0.141831 0.03677 0.214913 -0.17814
AAQ5 AAQ6 0.155835 0.056272 0.23292 -0.17665
CFQ4 CFQ6 0.190335 0.096479 0.272796 -0.17632
CAMS3 CAMS4 0.248169 0.13127 0.307389 -0.17612
CFQ6 CFQ7 0.099488 0.012434 0.188201 -0.17577
VQ9 CAQ3 0.107064 0.014679 0.190297 -0.17562
SACS4 SACSS 0.192458 0.092027 0.267379 -0.17535
SACS3 SACS10 0.091785 0 0.175336 -0.17534
CAQ2 CAQ3 0.234922 0.13451 0.309568 -0.17506
VQ1 VQ6 0.251809 0.141815 0.316261 -0.17445
VQ4 VQ9 0.113183 0.024474 0.198568 -0.17409
VQ6 VQ10 0.112505 0.021236 0.194595 -0.17336
SACS3 SACS7 0.093748 0 0.172859 -0.17286
CAMS1 CAMS11 0.165363 0.064331 0.236978 -0.17265
SACS7 SACS8 0.167908 0.074804 0.246411 -0.17161
VQ5 VQ9 0.156368 0.05395 0.22491 -0.17096
SACS3 SACS4 0.183729 0.083994 0.25459 -0.1706
CAMS11 CAMS12 0.233552 0.132638 0.303037 -0.1704
VQ5 VQ7 0.389288 0.284665 0.45433 -0.16967
AAQ5 AAQ7 0.203192 0.106362 0.275251 -0.16889
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0.178324
0.325494
0.291891
0.189809

-0.16885
-0.16863
-0.16781
-0.16749
-0.16736
-0.16732
-0.16709
-0.16698
-0.16679
-0.16679
-0.16677
-0.16672
-0.16644
-0.1664
-0.16506
-0.16461
-0.16444
-0.16363
-0.16354
-0.16341
-0.16319
-0.16307
-0.16301
-0.16208
-0.16135
-0.16118
-0.16102
-0.16051
-0.16022
-0.16004
-0.15979
-0.15922
-0.15889
-0.15882
-0.15865
-0.15862
-0.15785
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SACS2
AAQ4
CAQ1
CFQ1
SACS9
SACS1
CAMS10
VQ6
CAMSS8
AAQ6
VQ9
AAQ5
AAQ6
CFQ4
AAQ1
VQ2
AAQ6
CFQ2
CFQ1
AAQ2
AAQ3
VQ2
AAQ3
VQ8
AAQ4
CAMS9
AAQ1L
CFQ2
VQ3
AAQL
CAMS10
CAMS5
AAQB
VQ9
CAMS4
VQ8
CFQ1

SACS3
AAQ5
CAQ2
CFQ4
SACS10
SACS9
SACS5
CAQ7
CAMS11
CFQ2
CAQ1
CFQ1
AAQT
CFQ7
AAQ5
CAQ7
VQ4
CFQ3
CFQ2
AAQ3
AAQT
VQ4
CFQ7
VQ9
AAQT
SACS9
AAQ2
CFQ4
CAQ1
AAQ4
SACS3
CAMS10
VQ8
CAQ4
CAMS10
CAQ3
CFQ5

0.121669
0.091558
0.373803
0.154577
0.085874
0.124399
0.134323
0.086134
0.090855
0.092045
0.087366
0.093069
0.258331
0.068837
0.074134
0.100942
-0.10511
0.093184
0.237928
0.25636
0.076051
-0.08091
0.198644
-0.07417
0.103341
0.082425
0.121406
0.159349
0.109167
0.544803
0.086886
0.068641
0.090606
0.063254
0.075121
-0.08649
0.159765

0.028124
0.008447
0.267249
0.067463
0
0.028046
0.043761
0
0.002583
0.008083
0.015227
0.01116
0.165182
0
0
0.015432
-0.16625
0.015812
0.150409
0.165429
0
-0.14674
0.111347
-0.14565
0.011522
0
0.028317
0.08292
0.023521
0.434237
0.000016
0
0.001756
0
0
-0.14025
0.079198

0.185543
0.165694
0.42444
0.224187
0.156606
0.183315
0.198864
0.154521
0.155439
0.1609
0.167756
0.16346
0.317087
0.15173
0.151353
0.165727
-0.01642
0.165516
0.298539
0.312897
0.147078
0
0.25731
0
0.157052
0.145401
0.171714
0.226226
0.166375
0.576866
0.142351
0.142098
0.143176
0.138808
0.138696
-0.00179
0.217303

-0.15742
-0.15725
-0.15719
-0.15672
-0.15661
-0.15527
-0.1551
-0.15452
-0.15286
-0.15282
-0.15253
-0.1523
-0.15191
-0.15173
-0.15135
-0.1503
-0.14983
-0.1497
-0.14813
-0.14747
-0.14708
-0.14674
-0.14596
-0.14565
-0.14553
-0.1454
-0.1434
-0.14331
-0.14285
-0.14263
-0.14234
-0.1421
-0.14142
-0.13881
-0.1387
-0.13846
-0.13811
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CFQ1
CAMS11
CAMS6
CAMS10
AAQ7
VQ7
SACS6
AAQG
CAQ1
AAQ5
AAQ2
CAMS9
CAMS4
AAQ2
VQ8
CAMS6
CFQ2
VQ3
SACS2
CAQ7
CAMS3
CAMS10
SACS1
SACSS
CFQ7
SACS5
SACS3
VQ9
CAQ5
CAQ4
CAMS1
CAMS6
VQ4
AAQ3
CFQ3
AAQ7
CAMS9

VQ6
CAQ3
CAMS12
SACS6
CFQ2
CAQ2
SACS9
SACS2
CAQ6
CFQ5
CFQ1
SACS5
CAMS11
CFQ5
CAQ5
CAMS11
CAQ7
VQ9
VQ9
CAQS
CAQ6
SACS7
SACS3
VQ7
CAQ7
SACS9
SACS9
CAQ6
CAQ7
CAQS
CAQ1
VQ2
VQ10
CAMS3
VQ1
CAMS11
VQ4

0.065719
0.081188
-0.06182
0.058414
0.068187
0.099451
0.060208
-0.09561
-0.06613
0.061041
0.064496
0.050595
0.075362
0.04944
0.057454
-0.05171
0.147449
0.051125
0.071487
0.068313
-0.07249
0.059517
0.067229
0.06818
0.065263
0.04838
0.040463
-0.05089
0.062729
-0.0719
0.065714
0.067404
-0.04995
-0.06996
0.060201
-0.07445
0.056065

0

0
-0.13615

0

0
0.012397

0
-0.14274
-0.13455

0

0
0
0
0

0
-0.13217
0.070283

0

0

0
-0.12835

0

0
0
0
0

0
-0.1249
0
-0.12393
0
0
-0.12271
-0.12188
0
-0.11786
0

0.138103
0.136691
0
0.136073
0.135537
0.147301
0.134883
-0.00789
0
0.134502
0.134158
0.133535
0.132767
0.132569
0.13225
0
0.201823
0.130743
0.128982
0.128419
0
0.128119
0.126594
0.126234
0.126091
0.125884
0.124968
0
0.124411
0
0.123591
0.123569
0
0
0.121707
0
0.117692

-0.1381
-0.13669
-0.13615
-0.13607
-0.13554

-0.1349
-0.13488
-0.13485
-0.13455

-0.1345
-0.13416
-0.13354
-0.13277
-0.13257
-0.13225
-0.13217
-0.13154
-0.13074
-0.12898
-0.12842
-0.12835
-0.12812
-0.12659
-0.12623
-0.12609
-0.12588
-0.12497

-0.1249
-0.12441
-0.12393
-0.12359
-0.12357
-0.12271
-0.12188
-0.12171
-0.11786
-0.11769
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VQ8
CAMS12
SACS5
AAQ3
AAQS
CAMS1
AAQ7
VQ3
AAQ2
AAQ1
SACS1
AAQ6
CAMS10
AAQT
CFQ7
CAMS6
VQ7
VQ9
CAMSS8
CAMS5
CFQ1
CFQ2
AAQ1L
CFQ4
CAMS1
CAMS9
CAMSS8
AAQT7
CAMS10
CFQ6
AAQT7
AAQ3
AAQ3
VQ3
AAQ3
CAMS4
SACS2

CAQS
CAQ1
SACS7
AAQ4
CFQ4
VQ9
CFQ3
VQ5
CFQ6
CFQ2
VQ4
CFQ6
CAMS12
CFQ1
SACS1
VQ10
CAQ4
CAQ2
SACS9
SACS10
CFQ7
VQ2
AAQG
VQ6
CAQ3
SACS6
SACS1
CFQ7
CAQ4
SACS6
VQ3
CFQ3
CFQ2
CAQ6
CAQ7
SACS5
VQ7

0.045635
0.070961
0.040876
0.05014
0.048986
0.053904
0.041957
0.044735
0.043728
0.065785
0.043079
0.049801
0.044038
0.036638
-0.07221
0.036991
0.036928
0.035707
0.040599
0.04012
0.026129
0.045268
0.05098
0.048452
0.04578
0.026807
0.036979
0.037457
0.059415
-0.06134
0.067722
0.033029
0.043346
-0.04628
0.038822
0.039193
0.044696

O O O O O O o o o o o o o

0
-0.11149
0

O O O O O O o o o o o o

0
-0.10747
0
0
0
-0.10488
0
0
0

0.117636
0.117529
0.117337
0.117002
0.116856
0.116228
0.116117
0.114757
0.11441
0.114025
0.113233
0.113046
0.111858
0.111638
0
0.111249
0.110794
0.110574
0.110332
0.110218
0.110031
0.109709
0.10943
0.109286
0.108767
0.108386
0.108057
0.107922
0.107871
0
0.106899
0.106445
0.106185
0
0.104478
0.103865
0.103419

-0.11764
-0.11753
-0.11734
-0.117
-0.11686
-0.11623
-0.11612
-0.11476
-0.11441
-0.11403
-0.11323
-0.11305
-0.11186
-0.11164
-0.11149
-0.11125
-0.11079
-0.11057
-0.11033
-0.11022
-0.11003
-0.10971
-0.10943
-0.10929
-0.10877
-0.10839
-0.10806
-0.10792
-0.10787
-0.10747
-0.1069
-0.10645
-0.10619
-0.10488
-0.10448
-0.10387
-0.10342
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CAMS3
SACS4
CAMS6
CAMS6
CFQ1
CAMS10
SACS4
AAQ4
VQ3
CFQ6
CAMS1
SACS7
CAMSS8
CFQ7
CAMS11
CFQ3
VQ6
SACS3
CAMS5
AAQ4
CAMS4
CAMS4
CAQ3
VQ8
CAMS1
AAQ1
CAMS6
AAQ1L
CFQ7
CAMS5
CAMS12
AAQ4
VQ10
SACS6
CAMS4
CAMS11
SACS1

SACS1
CAQ4
SACS4
CAQ7
CFQ6
SACS2
SACS7
AAQG
CAQ4
CAQ7
CAMS5
VQ9
SACS2
SACS6
VQ4
SACS6
VQ8
VQ5
SACS1
CFQ4
SACS1
CAMS9
CAQ6
CAQ4
VQ4
CFQ1
VQ3
VQ6
VQ1
CAQS
SACS3
CFQ2
CAQ5
VQ1
VQ4
SACS6
VQ7

0.041355
0.057977
0.060968
0.045227
0.012273
0.032404
0.025436
0.017535
0.03979
0.03721
0.043854
0.036913
0.036643
-0.03133
0.028546
-0.04216
0.044068
0.041129
0.021254
0.050528
0.027011
0.027881
-0.02891
-0.02573
0.036854
0.031852
-0.04486
0.034228
0.036748
-0.03285
0.049447
0.015875
0.020558
-0.03986
0.023682
0.038341
0.025657

O O O O O O o o o o o o

0
-0.09976
0
-0.0993
0

0
0
0
0

0
-0.09715
-0.09699

0

0
-0.09565

0

0
-0.09511

0

0

0
-0.09413

0

0

0

0.103402
0.103197
0.102862
0.102489
0.102477
0.101961
0.101489
0.100755
0.100694
0.100128
0.100033
0.099947
0.099841
0
0.099627
0
0.099018
0.098339
0.098328
0.098046
0.097978
0.097375
0
0
0.096843
0.096575
0
0.095625
0.095177
0
0.09505
0.094558
0.094207
0
0.093862
0.093474
0.092597

-0.1034
-0.1032
-0.10286
-0.10249
-0.10248
-0.10196
-0.10149
-0.10076
-0.10069
-0.10013
-0.10003
-0.09995
-0.09984
-0.09976
-0.09963
-0.0993
-0.09902
-0.09834
-0.09833
-0.09805
-0.09798
-0.09738
-0.09715
-0.09699
-0.09684
-0.09658
-0.09565
-0.09563
-0.09518
-0.09511
-0.09505
-0.09456
-0.09421
-0.09413
-0.09386
-0.09347
-0.0926
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CAMS3
CAMS4
CAMS5
CAMS3
CAQ4
AAQ2
CAMS5
SACSS
VQ10
AAQ4
AAQ2
SACS8
AAQ7
AAQ2
VQ7
CFQ3
SACS9
CFQ2
SACS10
CFQ4
AAQ2
CAMS5
AAQ5
CFQ6
CAQ1
VQ3
AAQ7
CAQ4
SACS7
AAQ5
CFQ2
SACS4
SACS6
CAMSS8
CFQ6
VQ3
CAMS5

CAQS
SACS6
VQ5
CAQ5
CAQ6
AAQ4
VQ9
CAQ3
CAQ4
CAQ7
CAMSS8
VQ9
VQ6
CFQ4
CAQ3
CAMS5
VQ3
VQ1
VQ3
CAQ7
CAMS5
VQ10
CFQ6
CAMS6
CAQ7
CAQ5
VQ2
CAQ5
VQ7
VQ8
VQ6
VQ9
CAQ7
VQ5
VQ6
VQ6
CAMS12

-0.02738
0.013582
0.032863
-0.01768
-0.02281
0.001092
0.024398
0.038199
-0.04344
0.033679
-0.02913
0.02583
0.026108
0.0175
0.014226
0.053328
0.026201
0.029972
0.022471
0.019794
-0.03705
-0.03156
0.018384
0.042914
-0.03713
-0.01561
0.025367
-0.0387
0.018533
0.023669
0.017145
0.030406
-0.0258
0.023557
0.023476
0.019329
0.020925

-0.09245
0
0
-0.09227
-0.09207
0
0
0
-0.09058
0
-0.08968
0

O O O o o o o

0
-0.08758
-0.08756

0

0
-0.08614
-0.08516

0
-0.08419

0

0

0

0
-0.08354

0
0.092416
0.09239
0
0
0.092046
0.091033
0.091032
0
0.089943
0
0.089572
0.08939
0.089273
0.088994
0.088373
0.087968
0.087957
0.087844
0.087825
0
0
0.086799
0.086315
0
0
0.084837
0
0.084101
0.084031
0.083813
0.083641
0
0.08349
0.083224
0.083119
0.08287

-0.09245
-0.09242
-0.09239
-0.09227
-0.09207
-0.09205
-0.09103
-0.09103
-0.09058
-0.08994
-0.08968
-0.08957
-0.08939
-0.08927
-0.08899
-0.08837
-0.08797
-0.08796
-0.08784
-0.08783
-0.08758
-0.08756
-0.0868
-0.08632
-0.08614
-0.08516
-0.08484
-0.08419
-0.0841
-0.08403
-0.08381
-0.08364
-0.08354
-0.08349
-0.08322
-0.08312
-0.08287
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CAQ1
CFQ1
CAMS11
CAMS3
SACS2
CAMS11
CAMS12
CAMS3
VQ3
AAQ1
CAMSS8
CFQ6
AAQ2
AAQ4
CFQ7
CFQ3
CFQ6
AAQ2
CFQ2
CAMS1
CFQ7
SACS3
CAMS3
CAMS10
CAMSS8
AAQ4
CAMSS8
AAQB
CAMS11
AAQB
CAMS1
CAMS10
SACS7
CAMS11
SACS3
CAMS11
SACS6

CAQ5
SACS5
CAQ1

CAMS5
SACS7
VQ7
CAQ6
CAMS10
VQ7
VQ2
CAQ1
CAMS4
CAMS9
CAQ6
VQ3
VQ3
VQ1

CAMS10
CAQ5
SACS5

VQ6
CAQ4
SACS2
SACS9

SACS10
CFQ1

CAMS12
CAQ1
SACS5

VQ6
VQ5
SACS1
VQ4
VQ10
VQ3
SACS2
VQ7

-0.01844
-0.04351
0.015675
0.01809
0.003296
0.021954
-0.02528
0.017843
0.00627
0.028407
0.0351
-0.03937
-0.02635
0.034785
0.032142
0.027604
0.012802
-0.02595
0.030418
0.023178
0.014005
0.023151
0.002594
0.004507
0.026905
0.002426
0.00756
-0.02963
0.000584
0.020563
0.031851
0.001542
0.01587
-0.0172
0.014606
0.000807
0.021817

-0.08283
-0.08212
0
0
0
0
-0.08152
0
0
0
0
-0.08017
-0.07967
0
0
0
0
-0.07903

OO O O o o o o

-0.07728

-0.07648

0

0
0.081884
0.081723
0.081527
0.081525

0
0.081452
0.080817
0.080436
0.080363

0

0
0.079658
0.079587
0.079257
0.079106

0

0.07881

0.078777
0.078693
0.078333
0.078117
0.077844
0.077805
0.077411
0.077406

0
0.077264
0.076947
0.076709
0.076707
0.076627

0
0.076316
0.076254
0.076096

-0.08283
-0.08212
-0.08188
-0.08172
-0.08153
-0.08153
-0.08152
-0.08145
-0.08082
-0.08044
-0.08036
-0.08017
-0.07967
-0.07966
-0.07959
-0.07926
-0.07911
-0.07903
-0.07881
-0.07878
-0.07869
-0.07833
-0.07812
-0.07784
-0.07781
-0.07741
-0.07741
-0.07728
-0.07726
-0.07695
-0.07671
-0.07671
-0.07663
-0.07648
-0.07632
-0.07625
-0.0761
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SACS?2
SACS6
CAMS11
CAMS1
CAMS3
VQ1
CAMS3
SACS6
CFQ3
CAMS3
AAQ4
CAMS5
SACS9
SACS4
SACS2
CAQ2
AAQ7
SACSS
AAQ6
CAMS12
CAMS9
SACS3
CFQ7
CAMS4
CFQ4
SACS2
VQ6
SACS3
AAQ3
VQ5
CAMS3
CAQ2
CAMS1
SACS1
CAMS10
CAMS3
CAMS10

VQ5
SACS10
VQ5
SACS7
VQ8
VQ8
SACS6
VQ4
SACS10
VQ7
CAMS11
SACS2
CAQ2
VQ6
CAQ3
CAQS
CAMS6
CAQ4
VQ9
SACS7
VQ6
VQ9
SACS5
CAQS
SACS5
SACS4
CAQ3
VQ1
CFQ4
VQ6
SACS9
CAQ6
CAMS3
CAQ4
CAQ6
CAQ7
CAQ2

0.001143
0.017989
0.019593
0.013738
-0.01384
0.004951
0.006679
0.008935
0.043961
0.02194
-0.02413
0.010984
0.026776
0.020623
0.025271
-0.01879
0.02051
0.002022
-0.01572
0.00494
-0.0092
0.001488
-0.0181
-0.00398
-0.01758
0.018041
0.034831
0.03749
0.000773
0.030008
0.014984
-0.01003
0.013281
0.014771
-0.0135
-0.00771
0.016685

o o o

-0.07508

0
-0.07444

-0.07326
0
0
-0.07306
0
-0.07276
0
-0.07269
-0.07264
-0.07161
0

0

0

0

0

0
-0.07008

0

0
-0.06951

-0.06941
0

0.076001
0.075811
0.075422
0.075121
0
0.074834
0.074689
0.074544
0.074532
0.074502
0
0.074231
0.074171
0.073618
0.073574
0
0.073247
0.073136
0
0.072833
0
0.072723
0
0
0
0.071336
0.071265
0.071093
0.071083
0.070704
0.070644
0
0.07007
0.069756
0
0
0.06931

-0.076
-0.07581
-0.07542
-0.07512
-0.07508
-0.07483
-0.07469
-0.07454
-0.07453

-0.0745
-0.07444
-0.07423
-0.07417
-0.07362
-0.07357
-0.07326
-0.07325
-0.07314
-0.07306
-0.07283
-0.07276
-0.07272
-0.07269
-0.07264
-0.07161
-0.07134
-0.07127
-0.07109
-0.07108

-0.0707
-0.07064
-0.07008
-0.07007
-0.06976
-0.06951
-0.06941
-0.06931
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CAMS6
AAQ4
VQ3
CAMS6
CAMS1
CFQ4
CAMS12
SACS10
CAMS11
VQ6
SACS7
AAQ3
SACS7
SACS2
SACS3
SACS5
AAQ5
CAMS5
CAMSS
AAQ3
AAQ4
CAMS3
CAMS4
CFQ7
CAMS10
CFQ7
AAQ5
CAMS1
CAMS3
AAQ4
AAQB
SACS6
CFQ1
AAQ7
AAQT
AAQ4
CAMS11

VQ1
VQ2
CAQ2
VQ4
SACS3
CAMS5
SACS9
VQ2
VQ1
CAQS
CAQ1
SACS2
CAQ4
CAQ7
VQ6
CAQ5
CAMS4
VQ7
CAQ4
SACS1
CAQ5
SACS7
CAQ7
SACS2
VQ8
CAMS4
SACS5
CAQ6
CAMS11
VQ7
VQ10
VQ6
SACS3
CAMS3
CAMS9
VQ6
SACS1

0.006144
0.008119
0.001871
-0.0024
0.020337
0.019922
0.008571
0.020774
-0.02248
0.016209
0.020854
-0.02347
0.017961
-0.0113
0.005521
0.024218
-0.00866
0.004761
0.002351
-0.00474
0.010678
0.003068
-0.00141
-0.00841
-0.00126
-0.00629
-0.01225
-0.00083
0.000237
-0.02371
0.000215
-0.00209
0.025478
-0.00569
-0.01524
0.003133
0.002635

-0.06831

-0.06765

0

0
-0.06703

0
-0.06678

0

0
-0.06471

0

0
-0.06327

0

0

-0.063

-0.06283
-0.06265
-0.06257
-0.06217
-0.06175

0
-0.06081

0

-0.0602

0
-0.05954
-0.05879

0

0

0.069218
0.068824
0.068368
0
0.068281
0.068047
0.06799
0.06765
0
0.06762
0.067213
0
0.066934
0
0.065951
0.065321
0
0.064532
0.064291
0
0.063267
0.063098
0

0
0
0
0

0
0.060909
0
0.060602
0
0.060068
0
0
0.0586
0.058428

-0.06922
-0.06882
-0.06837
-0.06831
-0.06828
-0.06805
-0.06799
-0.06765
-0.06765
-0.06762
-0.06721
-0.06703
-0.06693
-0.06678
-0.06595
-0.06532
-0.06471
-0.06453
-0.06429
-0.06327
-0.06327
-0.0631
-0.063
-0.06283
-0.06265
-0.06257
-0.06217
-0.06175
-0.06091
-0.06081
-0.0606
-0.0602
-0.06007
-0.05954
-0.05879
-0.0586
-0.05843
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CAMS12
CFQ6
CAMS1
AAQ7
CFQ3
SACS4
AAQ7
CFQ1
AAQS
VQ7
AAQ4
CAMS4
CFQ5
CAMS1
AAQ1
CFQ6
CAMS6
SACS6
AAQ7
CFQ2
CFQ1
AAQ4
AAQ6
CFQ4
AAQ3
AAQ3
AAQ3
AAQT7
VQ1
CFQ7
CAQ2
CFQ6
CFQ5
AAQ3
AAQ7
AAQ4
CFQ2

SACSS
VQ3
SACS6
CAMS10
CAMS3
CAQ1
SACS2
SACS1
SACS1
VQ10
VQ8
VQ3
SACS3
SACSS
CAQ5
CAMS9
SACS1
CAQ3
CAQ5
SACS2
SACS2
CAMSS8
VQ7
SACS10
VQ9
SACS3
CAMS10
CAQ6
VQ7
CAQ3
CAQ7
SACS9
SACS7
SACSS
CAMS5
CAQ3
CAMS1

0.000975
0.010713
0.008407
-0.00801
-0.00873
0.006654
-0.0035
-0.01004
-0.00778
-0.00707
0.002961
-0.00884
0.015044
0.004667
0.010425
-0.01066
-0.00123
0.006971
0.000826
-0.00418
-0.00829
-0.00789
-0.00267
0.000328
0.022358
0.008478
-0.00398
0.002458
-0.00429
0.017815
-0.0026
0.019179
-0.00834
0.009058
-9.7E-05
-0.01197
-0.00316

0

0

0
-0.05699
-0.05679

0
-0.05594
-0.05581
-0.05487
-0.05396

0
-0.05314

0

0

0
-0.05243
-0.05237

0

0
-0.05072
-0.05061
-0.05015
-0.04959

0

0

0
-0.04735

0
-0.04691

0
-0.04144

0
-0.04085

0

-0.0399

-0.03979
-0.03943

0.057949
0.057939
0.057021

0

0
0.056107

0

0

0

0
0.053719

0
0.052996
0.052987
0.052665

0

0
0.051155

0.05095

0

0

0

0
0.049249
0.047543
0.047385

0
0.047248

0
0.041834

0
0.041328

0
0.040738

0

0

0

-0.05795
-0.05794
-0.05702
-0.05699
-0.05679
-0.05611
-0.05594
-0.05581
-0.05487
-0.05396
-0.05372
-0.05314
-0.053
-0.05299
-0.05267
-0.05243
-0.05237
-0.05116
-0.05095
-0.05072
-0.05061
-0.05015
-0.04959
-0.04925
-0.04754
-0.04739
-0.04735
-0.04725
-0.04691
-0.04183
-0.04144
-0.04133
-0.04085
-0.04074
-0.0399
-0.03979
-0.03943
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CFQ4
AAQ3
CFQ6

CAMS4
AAQ4

SACS8
VQ5
CAQ2
CAQ1
CAQ2

0.015867
0.002566
0.0162
-0.00741
-0.00031

0

0

0
-0.03279
-0.03205

0.038903
0.036836
0.035596
0
0

-0.0389
-0.03684
-0.0356
-0.03279
-0.03205
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