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ABSTRACT IN GREEK

H x0pla copmeptpopikn| Teqvikn yio Tn S10yEIp1on TV TOVOKEPAA®Y EIVOL 1) TPOANYT TOV
EMEIC001MV TOVOKEPAADY PEGH TNG OTOPLYNG EEMTEPIKMY KOl ECOTEPIKDV EPEOIGUAT®V TOV
umopei va TpokaAécovy TovokEPaAo. Tlapd tnv evpémg dtadedopévn ¥p1oN TS ATOPLYNS
epeDIoUATOV, TOAD Alya epmelptkd ototyeio vrootnpilovy v amotelecpatikotnta ovthg. H
TPOCTAOELD, ATOPVYNG TV EPEDIGUATOV TOV GUVIEOVTAL LE TNV EVEPYOTOINGT| EXEIGOIWOV
TOVOKEPALOV 1| AAA®V ECOTEPIKDOV YEYOVOT®V OV GYETILOVTOL UE TOVOKEPAAO (T.). OKEWYELS N
cuvaucOnuata oxetilopeva pe tovoképaio), odnyel oe Ppayeia andAivven tov TOVoL, OAAE QEPEL
LOKPOYPOVIEG GLVETELEG OT™G: 1) avénom ¢ evaicnoiog ota epebicpota, TEPLOPIGHO TG
modTNTOg (ong, Lelmon e ecmTepikng aictnong eAéyyov, Kot emdeivaon TS avTiAnyng Tov
wovov. Néec cupmeprpopikég Oepaneieg, Onmg 1 Oepancior Amodoyng & Aéopevong (BAA), og
avtifeon pe Bepameieg mov ToviCovv TN GLVEYN ATOPLYN, EVIGYVOLY TNV £VVOLN TNG OTOd0YNG Kot
cuvéylong g Long pe Tov movo, PACEL TOV SNUOVTIKAV Yia Tov acBevn aldv. Av Kot o
Apepcavicog Poyoroyikog ovoeopog (APA) yapaxtnpilel tnv OAA o¢ (o epumelpikd
TEKUNPLOUEVT] TAPEUPOCT) GTOVG XPOVIOVG TOVOLS, TOAD AlYEG LEAETES OVADELKVOOLY TNV
OTOTELEGLLATIKOTITO TNG GTOVG TOVOKEPAAOVS. O GKOTAG QLTINS TNG KAVIKNG TUXOLOTOUUEVNG
peAétng frav Tpumdog. [lpdtov, okdmeve Vo eEETAGEL KPITIKA TOV OVOTOTEAEGUOTIKO POAO TNG
ATOPLYNG MG LEBOSO SLoYEIPIONG T®V TOVOKEPUA®Y Kol LETEMELTA VAL TPOTEIVEL TV ®AA ¢ o
EVOALOKTIKN TNE OTOQVYNG KOl TOV EAEYYOV TOPEUPAONC Y10 TNV Sl0YEIPIOT TOV TOVOKEPOA®V.
Agbtepov, e£€T00E G o KAVIKT] TOYOLOTTOUEVT] GUVONKN, TOG Lo OEPUTEVTIKT TPOGEYYIOT
Baclopevn oty OAA pewdVEL TNV aviKavOTNTo GYETILOUEVN LE TOVG TOVOKEPGAOVS KOt TNV
oot {ONG, SVYKPIVOUEVT UE OpGda ELEYYXOV M omoio amoteleito omd Aiota avapovig. Télog, 1
UEAETT 0VTH OKOTEVE VOl EEETAGEL TOVG SIOUEGOAAPNTIKOVS UNYXOVIGHOVE TG OAA otV
aVIKOVOTNTO OYETILOUEVT LLE TOV TOVOKEPOAO Kot TNV moldtnta (ong uécm BempnTikd-
oyeTlOUEVOV OLOUECOAAPNTIKAOV TOPAYOVTIOV (7., 0TOS0YN TOL TOVOV, YUYOAOYIKY OKAyin
GTOV TTOVO, dPAGELG dEGUEVONG, TPOOJO Ko TaPEUPOALS oTIg aéieg, Kot evouveldntotnta). 94
aoBeveig pe movoképaro Tuyatonot|dnkav e dVo opddeg: eite @AA ) AMota avapovig. H
AVIKOVOTNTO OYETILOUEVT UE TOVS TOVOKEPALOLG Kat 1) ToldtnTa (NG (TpToyevn amoteléopata),
N CLYVOTNTO TOVOKEPAA®Y, YPTON LTPIKMV VINPECIOV KO YUYOAOYIKNG avnovyiog (devtepoyevn
amoTEAECHLOTA) Kot KATpoKeS LETPNONG TV Stadtkaotov s ®AA Bepaneiog (m.y., aEloAdynomn g
ATOd0YNG, YVOOTIKNG OTOKOAANOTG, a&ldV, EVEUVEINTOTNTAG KAT) EEETAGTNKAV TTPLV, GTO TEAOG
g Bepameiog Kot oTovg 3 & 6 pnveg petd 1o mépag g Oepamneiog. To amoteAéopata o010V
OTOTIOTIKA ONUOVTIKT Pedtioon vép tng opddag Bepameiog oe GUYKPION UE TNV OULASO EAEYYOV,
0T0VG dgikTe ToOTNTOG NG KOl avikavOTNTAG. M1 OTOTIGTIKG ONUOVTIKG OTOTEAEGLOTOL
QAVIKQY Y10, TOVG SEVTEPOYEVEIC OgiKTEG EKTOC OO TOV dEIKTN TNG KOTAOAIYNG (WLyoAOYIKN
avnovyia), 6mov 1 opdde Oepameiog enédeile onuavTikn peimon oty katdOiwym, 6tov cuykpidnke

ue v opdda eréyyov. Emiong, otav e€etdotnioy To 0TOTEAEGUATO UETA TO TTEPOC 6 UMvdV oo )
iii



MEN g Bepameiag, n opddo Bepaneiog TUPOVGINGE CTUTIOTIKG ONILOVTIKEG LELDCELS GTOVG OEIKTEC
g avikavotTTag €€ aitiog TmV TOVOKEPAA®Y Kal PEATIOCEIS 6TN TTOtOTNTO (NG GE GVYKPIoT| UE
v oudda eEréyyov. Téhog, n oudda Bepaneiag, Otav cuykpidnke pe v opddo eAéyyov,
TOPOVGINCE CNUAVTIKEG PEATIDCELG 08 0PKETEG Ao TIG StadtKacieg TS ®AA (.., amodoyn Tov
TOVOL, ATOPLYN, YVOGTIKN GUYKALGT, Kal wapepforn ot atieg) oto Téhog TG Depomeiog, Kot peTd
and 3 pvec. Emmpocbeta, Swopecorapntikég avorvoelg (mediation) ypnoyomoidvtog un
TOPOUETPIKG KPLTHPLOL ETEGEIEAY OTL O1 OEIKTEG: ATOSOYNS TOL TOVOL, YUYOAOYIKNG OKALWING GTOV
7OV, amoPLYNG Kol TPO0do oTig adiec pavnKay va Stopesorafovv ot oyéon petald g
Oepameiog kat avikavotnta €€ artiog Tov movokeainv/ modtra (one. Ta coprepdopata ovTng
™G HEAETNG TAPEXOVY VEEG EVOEIEELS GYETIKA LLE TN XPTOT CLUTEPUPOPIKDV TPOYPUUUATOV Y10l TN
Swyeipion twv movokepdiwv. Emiong, Ta cuumepdcpato mopéyovy evpuato GYETIKE He TV OAA
K0l TOVG Unyavicovs Bepaneiog tg. Xto GUVOAO NG, 1| LEAETN AT TAPOLGLALEL EUTELPIKE
dedopéva Tov UTopoHV av YPNGIULOTOBoVV GTNY KAVIKN TPAEN Ko Tpoteivel Ty ypnon s ®AA

Yol TNV OloXEIPLON TV TOVOKEPAAMV.

AéEeig Khedud: Amopuyn, Xvumepipopikn Oepameio yio toug movokepaiovg, Epediocpata
movoke@aiwv, Khvikn Toyatomompévn Merétn, Alapecorafntikés avaivoelc, Ospaneio
Amodoyng & Aéopevong



ABSTRACT IN ENGLISH

The main behavioral treatment suggestion for headache management is the prevention of
headaches via avoidance of external and internal headache triggers. Despite the wide use of
avoidance in headache management, very little empirical evidence exists to support its
effectiveness. Attempts at avoiding headache triggers or other internal private experiences
associated with headaches, may increase trigger potency, restrict lifestyle, decrease internal
locus of control, and exacerbate and maintain pain perception. New treatment approaches,
such as Acceptance and Commitment Therapy (ACT), emphasize acceptance and valued-
living as alternatives to avoidance. Though APA characterizes ACT as an empirically
supported treatment for chronic pain, there is limited evidence for its effectiveness for
headache disorders. The purpose of the present study was threefold. First, it aimed to
critically evaluate the detrimental role of avoidance when dealing with head pain, and then
proposed the ACT approach as an alternative to the avoidance and control of pain agenda.
Second, it examined in a Randomized Controlled Trial (RCT) how an ACT-based
intervention for headache sufferers decreases disability and improves quality of life,
compared to a Wait List Control group (WL). Finally, it sought to examine the mechanism
of ACT treatment on headache-related disability and quality of life outcomes, through
ACT-theoretically-based mediators (e.g., pain acceptance, psychological inflexibility in
pain, committed actions, values progress and obstruction, and mindfulness). 94 headache
sufferers were randomized to either receive ACT or be in a waitlist control condition.
Headache-related disability and quality of life (primary outcomes); headache severity,
medical utilization and psychological distress (secondary outcomes); and ACT process
measures (e.g., assessing acceptance, defusion, values, mindfulness etc.) were assessed
before-treatment, at treatment-end, and at 3 and 6-month follow-ups. Results demonstrated
substantial improvement in favor of ACT compared to the WL group on primary outcomes.
No significant group by time differences was observed for secondary outcomes, except for
depression, where ACT demonstrated significant reductions when compared to the control.
When 6-month follow-up assessments were examined, ACT resulted in significant effects
of time for disability, quality of life, pain severity, frequency of medical utilization, and
depression. Also, the ACT group, when compared to the control group presented
improvements in several ACT processes (e.g., pain acceptance, avoidance of pain,
cognitive fusion, and value obstructions) at treatment-end, and at 3-month follow-up.
Further, mediation analyses using a non-parametric cross product of the coefficient

approach demonstrated that pain acceptance, psychological inflexibility in pain, avoidance
\')



of pain, and values progress were found to all mediate the effects of treatment on headache
disability and quality of life at 3, and 6-month follow-up. Findings from this study offer
new evidence for the utility and efficacy of ACT in the management of primary headaches.
Also, findings provide evidence that the ACT approach indeed works via its proposed
mechanisms of action. Collectively, this study has practical and translational value and

suggests the use of ACT for the management of headaches.

Keywords: Avoidance; Behavioral Treatment for Headaches; Headache Triggers;

Randomized Controlled Trial; Mediation Analyses; Acceptance and Commitment Therapy
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Study 1: IS HEADACHE CONTROL OVEREMPHASIZED? CONCEPTUALIZING
HEADACHES WITH FLEXIBILITY
Abstract

Behavior headache therapies (e.g., relaxation, biofeedback, cognitive-behavior stress
management therapies) have been well-documented as effective psychological
interventions for head pain, and are considered as first line treatments, along with
pharmacotherapy for reducing the burden caused by headaches. Despite their success,
headaches are the third leading global cause of disability causing serious difficulties in
sufferers’ lives, their families, and societies. A careful examination of the empirical
evidence on the effectiveness of behavior headache therapies suggests several
methodological issues that threaten the validity of existing findings, and create conceptual
gaps in our understanding of the mechanisms of behavior therapies, and how they really
work. There is a need for updating the dominant behavioral paradigm for headache
management with modern practices and theoretical models that improve the existing
conceptual gaps. An emerging behavior approach entitled Acceptance & Commitment
Therapy (ACT), and a novel theoretical framework, called Psychological Flexibility in
pain (PF), may provide an accurate set up for upgrading the dominant behavioral headache
paradigm with new practices, and open the field up for further research into the area of
head pain. Both ACT and the PF model offer a new perspective in explaining how
individuals exacerbate and maintain pain suffering by focusing on the role of the language
and the context, two processes that are thought to influence the experience of pain. This
paper synopsizes four decades of research in behavioral therapies for headaches and
highlights several methodological and conceptual issues in these treatments. It then
proposes the theoretical model of PF and the ACT approach as the next generation of
behavioral therapies. Finally, it recommends how ACT for headaches can be delivered in a
group and face-to-face format, and discusses the limitations and future directions of this

approach.

Keywords: Avoidance; Behavioral Treatment for Headaches; Headache Triggers;
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Introduction
A headache or cephalalgia refers to pain anywhere in the head, the face, or neck

and is considered a disease of a major detrimental impact on a sufferer’s life (Vos,
Flaxman, Naghavi, Lozano, Michaud, Exxati et al., 2013). Primary headaches, such as
migraines or tension-type headaches, cause serious functional impairment, disability,
economic costs (e.g., increased medical utilization) and other consequences (e.g.,
decreased in quality of life, sickness absence or reduced efficiency at work) for sufferers.
The prevalence of primary headache disorder is deemed high among both males and
females with almost 11 million globally suffering from this debilitating condition (WHO,
2011). In addition, co-occurrences of several primary headache categories (i.e., migraines
and tension-type headaches; Jensen & Stovner, 2008), medical illnesses (e.g., ischemic
stroke, hypertension, obesity, diabetes, asthma, chronic pain other than headache; Buse,
Manack, Serrano, Turkel, & Lipton, 2010) and psychiatric disorders (e.g., panic disorder,
phobias, depression; Hamelsky & Lipton, 2006; Radat & Swendsen, 2005) are also high,
resulting in marked consequences for those afflicted and their caregivers.

Headaches are the third leading global cause of disability, preceded only by
depression and low back pain (Steiner, 2015). The burden of headaches on sufferers’ lives,
their families, and societies, is considered an important public health issue (Jensen &
Stovner, 2008). Fortunately, behavioral headache interventions (e.g., relaxation,
biofeedback, cognitive-behavioral stress-management therapies), coupled with
pharmacotherapies, can significantly reduce the burden of headache on an individual’s life
(Penzien, Rains, & Andrasik, 2002), and are recognized as well-supported treatments in
managing head pain (Andrasik, 2007; Nestoriuc, Martin, Rief, & Andrasik, 2008; Penzien,
Irby, Smitherman, Rain, & Hoole, 2015; Rains, Penzien, Douglas, McCrory, & Gray,
2005; Starling & Dodick, 2015). However, of those individuals offered treatment, only
35% to 50% are considered responders at treatment end (Rains et al., 2005). There is a
significant number of headache sufferers who continue to experience serious headache-
related disability and low quality of life as a result of uncontrollable and excessive head
pain (Huguet, Grath, Stinson, Tougas, & Doucette, 2014; Holroyd & Lipchik, 1999;
Kjeldgaard, Forchhammer, Teasdale, & Jensen, 2014). This warrants further investigation.

A careful examination of the empirical evidence on the effectiveness of behavior
headache therapies suggests several methodological and conceptual issues pertaining to
behavioral headache therapies. Suggestions for improvements in these issues may enhance
headache treatments with new methods and practices that can increase the rate of behavior

headache treatment success. Emerging behavioral approaches in head pain management



include practices that do not primarily focus on alleviating the severity of pain, but
increase sufferers’ willingness to experience pain and other unwanted internal experiences
(e.g., thoughts, physical sensations, etc.) when doing so serves long-term valued goals
(Smitherman, Wells, & Ford, 2015). One such approach is Acceptance and Commitment
Therapy (ACT; Hayes, Strosahl, & Wilson, 2012). ACT is based on the theoretical model
of Psychological Flexibility that assumes cognitive and contextual influences as the core
processes of human suffering (PF; McCracken & Morley, 2014). Provided that behavior
headache approaches are deemed effective, yet, present with several methodological and
conceptual issues, new theoretical models, such as the PF model and the ACT approach,
both grounded in behavioral tradition, may indeed integrate and expand headache
interventions.

This paper synopsizes the effectiveness of existing behavioral therapies for
headache management and highlights several methodological and conceptual issues related
to the existing headache therapies. It then proposes an emerging behavior approach for
head pain management, ACT, and the theoretical model of the PF for chronic pain as a way
to upgrade existent behavior headache therapy approaches with practices that guide
researchers and clinicians toward more effective and efficacious approaches to managing
head pain. Next, it reviews preliminary empirical findings supporting ACT for head pain
management, and presents how ACT can be delivered in a group or face-to-face format.

Finally, it examines limitations and future directions of this treatment approach.

The Three Waves of Progress in Behavioral Headache Treatments

Psychological approaches for managing headaches have an extensive history
conceptualized here into three “waves” or generations of therapeutic approaches. The term
“waves”, borrowed from Steven Hayes (2004) defines “a set of formulations of dominant
assumptions, methods, and goals, some implicit, that help organize research, theory, and
practice in behavioral therapy” (page 640. The term “waves” here attempts to organize the
empirically supported psychological approaches for headaches. Though different
behavioral approaches in headache utilize different methods to achieve their goals (e.g.,
reduction in headaches episodes, increases in self-efficacy, prevention of headache
triggers), there is a common mechanism of action in all approaches. All behavior therapies
attempt to help sufferers alleviate pain. Given that emerging behavior therapies do not
attempt to change the pain severity per se, but increase sufferers valued living even when
the pain is present (Smitherman et al., 2015) the division of behavior therapies into waves

can help researchers conceptualize, organize, and evaluate more than four decades of



headache research, and more than 300 behavioral headache intervention studies. Also, this
division can help clinicians integrate the current knowledge with novel practices that may
upgrade the field up with new practices that lead to more effective behavior headache

therapies.

The first “wave” of behavior therapies for headache management.

During the 1960s and 1970s, the emergence of the operant learning practices gave
rise to the notion that headaches are influenced by psychosocial factors (e.g., stress) and
environmental changes (e.g., triggers; Rains et al., 2005). The operant learning approach to
headache management consisted mainly of relaxation and biofeedback techniques. These
techniques presumed to decrease headaches by teaching sufferers to exert control over their
physiological responses (i.e., stress and muscular tension) and to become skilled in
managing physical arousal in their bodies (Penzien et al., 2002). Early experiments through
small controlled and uncontrolled studies in the 1960s and 1970s, demonstrated that by
learning to control and modify numerous physiological reactions (e.g., blood pressure, skin
conductance, heart rate, muscle tension, evoked potentials and electroencephalogram
rhythms), individuals could learn to prevent or reduce pain (Budzynski, Stoyva, & Adler,
1970; Hay & Madders, 1971; Mitchell & Mitchell, 1971; Sargent, Green, & Walters,
1972). Indeed, relaxation techniques (e.g., progressive muscle relaxation, cue-controlled
relaxation, diaphragmatic breathing, etc.) teach headache sufferers to reduce body arousal
and control physiological responses through muscular relaxation. Similarly, biofeedback
also teaches sufferers to exert control over physiological responses (e.g., muscle tension)
through visual and auditory signals that provide feedback information to individuals about
the levels of tension in their body. Demonstrations of the potential success of behavioral
therapies in managing head pain in the 1980s increased the interest for clinical trials
evaluating the effects of the first wave behavior therapies on headache treatment (Rains et
al., 2005).

Behavioral therapies were extensively evaluated and found to be successful in
managing uncomplicated forms of MIs and TTHs (Buce & Andransik, 2009; Goslin, Gray,
McCrory, Penzien, Rains, & Hasselblad, 1999; McCrory, Penzien, Hasselblad, & Gray,
2001). For MlIs, meta-analytic reviews present a 37% to 50% reduction in Mls, relative to
wait-list controls with medium to large effect sizes for relaxation and biofeedback (effect
sizesd =.55, 95% CI = .52, .96 to d = .77, 95% CI = .24, 1.03, respectively; Goslin et al.,
1999). Also, other reviews suggest that biofeedback is considered an effective approach in
managing MIs (Buse & Andrasik, 2009; Nestoriuc et al., 2008) when compared to



monitoring alone (i.e., no treatment; d = .46, Cl 95% .27, .64) and placebo control (d = .25,
95% CI .00- .49), but no more effective when compared to relaxation (d = .10, Cl 95% -.39
- .50). Relaxation training was also considered an effective treatment option to prevent Ml
episodes, resulting in medium effect sizes when compared to wait-list (d = .55; 95% CI =
.14, .96; McCrory et al., 2001).

For TTH, meta-analytic reviews suggest that behavioral treatments are effective in
lowering the severity of TTHs (McCrory et al., 2001), with 33% reduction in prophylactic
medication intake (e.g., amitriptyline; Penzien, Rains, Lipchik, & Creer, 2004), and
treatment maintenance for those initially responded to treatment over 5-years after
treatment (Blachard, Appelbaum, Guarnieri, Morrill, & Dentinger, 1987). Biofeedback for
TTHs was found to significantly reduce headaches almost one standard deviation above the
mean of headache index with large effect sizes when compared to no treatment (d = .79,
95% CI .40- 1.17), medium effects when compared to placebo controls (d = .50, 95% CI
.26- .75), and small effects when compared to relaxation (d = .18, 95 % CI .06-.30;
Nestoriuc et al., 2008). Relaxation was also found to decrease the frequency of TTHs when
compared to wait-list control groups (Penzien et al., 2004). However, the evidence is not
clear as for the effectiveness of relaxation for chronic TTH, when compared to placebo or
no treatment controls (Verhagen, Damen, Berger, Passchier, & Koes, 2009).

Despite their success, the first wave of behavioral approaches did not offer any
therapeutic value for dealing with significant aspects of patients’ headache experiences,
namely internal events, such as disturbing thoughts and emotions related to headaches
(Rains et al., 2005). These internal events were seen from a traditional behavioral
perspective as internal phenomena being beyond individuals’ voluntary control (Phillips &
Hunter, 1981), and thus were treated in a similar fashion. Sufferers were taught how to
control these internal events by regulating their intense physiological responses (e.g.,
muscle tension; Andrasik & Holroyd, 1980). Although improvements in disturbing
thoughts and emotions were thought to occur as a result of reductions in muscle tension
(Holroyd, 2002), this was not supported. Changes in disturbing thoughts and emotions, and
consequently, improvements in headache outcomes, were occurred due to changes in
cognitive appraisals (e.g., increased locus of control and self-efficacy; Blanchard, Kim,
Hermann, & Steffek, 1993; Holroyd, Penzien, Hursey, Tobin, Roger, Holm et al., 1984;
Rokicki, Holroyd, France, Lipchik, France, & Kvaal, 1997). This gave rise to cognitive-
attributional model that contributed, in-part, to the emergence of the “second wave” of

behavior therapies for managing headaches.



The second “Wave” of behavioral therapies for headache management.

In the early 1980s, it was identified that many headache sufferers were not coping
effectively with the cognitive and affective components of a headache (e.g., thoughts,
emotions), and first “wave” treatments did not adequately address how patients cope with
and react to stress (Holroyd & Lipchik, 1999). As a result, and in conjunction with the
advent of cognitive therapy, cognitive therapy components were integrated into relaxation
and biofeedback approaches. These components include techniques, such as cognitive
restructuring, that help headache sufferers detect and modify their cognitive biases related
to stress (e.g., misinterpretation of events, catastrophic thinking, distorted thoughts or
beliefs). They also consist of practices that increase sufferers’ self-efficacy and internal
locus of control, by teaching them how to prevent their headache via avoiding
environmental stressors and triggers. This development, led to the second “wave” of
behavioral therapies for headache management, known as the cognitive-behavioral stress-
management training (CBT; Penzien et al., 2015).

Evaluation of the effectiveness of CBT for headaches presents mixed results
(Harris, Loveman, Clegg, Easton, & Berry, 2015). Some studies demonstrate the
effectiveness of CBT in reducing headache severity, when it compared to wait-list (Basler,
Jakle, & Kroner-Herwig, 1996; Richardson & McGrath, 1989), when it combined with
relaxation vs. antidepressants (amitriptyline; Holroyd, Nash, Pingel, Cordingley, &
Jerome, 1991), or when it combined with pharmacotherapy (Andrasik, Grazzi, Usali,

D’ Amico, Kass, & Bussone, 2007; Holroyd, O'Donnell, Stensland, Lipchik,, Cordingley,
& Carlson, 2001; Holroyd, Cottrell, O’Donnell, Cordingley, Drew, & Carlson, 2010).
However, other studies provide no support for the superiority of CBT when it compared
with relaxation (Blanckard, Appelbaum, Radnitz, Michultka, Morrill, Kirsch et al., 1999;
Mosley, Grothues, & Meeks, 1995; Powers, Kashikar-Zuck, Allen, LeCates, Slater, Zafar
etal., 2013; Tobin, Holroyd, Baker, Reynolds, & Holm, 1988), CBT vs. biofeedback
(Martin, Forsyth, & Reece, 2007), CBT vs. CBT plus placebo or CBT vs. CBT plus
antidepressants medication (Holroyd et al., 2001), and CBT vs. self-management training
(Martin, Nathan, Milech, & Kappel, 1989).

Two recent meta-analytic reviews conclude that the findings regarding the
effectiveness of psychological approaches for headache management, comprised mostly of
CBT components, are not consistent (Harris et al., 2015; Huguet et al., 2014).
Inconsistencies in CBT outcomes are thought to occur as a result of several methodological

concerns (e.g., sample sizes, recruitment procedures used in headache trials, control groups



selection, adherence and feasibility quality issues) that threaten the validity of findings
(Gatchel, Peng, Bo, Madelon, Fuchs, Perry, & Turk, 2007; Penzien & Irby, 2014; Rains et
al., 2005). Even though methodological issues in behavior headache therapies derive, in
part, due to lack of achieving real double-blindness (Penzien et al., 2015) some

improvement in methodologies is warranted.

In addition to methodological issues that will be discussed in this paper, there are
some conceptual gaps in cognitive-behavior headache treatments that also warrant
attention, and particularly as mechanisms of action for changes are concerned. Studies
found that even if CBT reduces the severity of headaches when compared to waiting list
control groups, this is not a uniform effect for all, as there are numerous sufferers who fail
to increase their life satisfaction, quality of life, or general functioning (Kjeldgaard et al.,
2014; Miller & Berman, 2000; Olivares, Alzacar, Sanchez, & Carrillo, 1999; Palermo,
Eccleston, Lewandowski, Williams, & Morley, 2010; Stonnignton, Kothari, & Davis,
2016). It is argued that CBT for headache sufferers, can be generally beneficial, yet, it is
unknown, for what kind of headache sufferers and outcomes there may be benefits (Huguet
et al., 2014; McCrone, Seed, Downson, Clark, Goldstein, Morgan et al., 2011), or which
aspects of the CBT maximize headache treatment effects. Given the lack of empirical
evidence as for the processes responsible for therapeutic changes in headaches, and a lack
of knowledge about how these processes are related to headache treatment outcomes, a

more detailed account of mechanisms of headache impact should be highlighted.
Methodological and Conceptual Issues in Psychological Therapies for Headaches
Methodological Issues

One of the methodological problems frequently encountered in trials assessing
behavioral headache therapies is the recruitment of study samples. In many cases,
behavioral trials recruit individuals with refractory and longstanding headache problems
(Penzien et al., 2002), patients from headache clinics/ university medical schools’ settings
or undiagnosed samples from the general community (Holroyd & Lipchik, 1999). These
pools of samples comprise of patients with multiple problems (i.e., comorbidities, other
health problem, etc.) that can be managed only in specialized treatment programs.
Although these samples appear to effectively respond to behavioral interventions (Tharn,
Pence, Ward, Kilgo, Clements, Cross et al., 2007), results cannot be generalized to the
average community-based headache sufferer receiving intervention in primary-care

settings (Rains et al., 2005). The recruitment of biased- specialized or even undiagnosed
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samples may put into question the validity and generalizability of outcomes derived from
behavioral trials and even reduce the efficacy of intervention in clinical practice (Rains et
al., 2005). Thus, future trials should enhance clarity in treatment outcomes’ by recruiting
community-based samples and utilize standardized criteria to diagnose their samples (e.g.
the International Classification of Headache Disorders-I1 [ICHD-I1]; HIS, 2004).

Another methodological problem that is also frequently encountered in trials
assessing behavioral headache treatments is the systematic underrepresentation of non-
headache measures as primary outcomes (e.g., emotional functioning, quality of life, head
pain interference, etc.), and their explicit focus of trials in assessing headache severity, as
the main aim of therapeutic effect (Huguet, et al., 2014; Penzien et al., 2005). Though head
pain severity is the main outcome in headache treatment (Penzien et al., 2005), in fact,
recent evidence suggests that an excessive focus on decreasing pain may instead lead to
unrealistic and misleading expectations for pain patients (Martin, 2010; Sullivan &
Ballantyne, 2016), and substantially increase the use of opioid prescriptions (Daubresse,
Chang, Yu, Viswanathan, Shah, Stafford, et al., 2013). Given the significant role of
psychological factors contributing to head pain adjustment and long-term functioning, lack
of assessing such factors may limit the knowledge as for the effects of behavioral headache
treatment in reducing the burden caused by headaches.

A third problem refers to the use of inappropriate methodological designs (e.g.,
comparison of active treatments with double-blind, placebo-controlled groups or other
types of psychological placebos, e.g., pseudotherapy, parallel groups, etc. Penzien et al.,
2005) that may lead to therapist and patient bias (e.g., inability to blind both).
Psychological placebo therapies (e.g., therapies that involve patient-therapist interaction
and homework activities without any expected therapeutic effect on headaches) are
inherently difficult to formulate equivalence to the tested credible therapies (Rains &
Penzien, 2005). For example, they fail to control for a number of non-specific elements of
therapeutic processes (e.g., the amount of patient-therapist interaction, group dynamics,
and homework activities) involved in active treatments (Rains et al., 2005). Inappropriate
psychological placebos can contaminate treatment effects with uncontrolled variables and
increase the magnitude of the therapist- patient interaction bias. The use of inappropriate
placebos or non-equal to the tested treatment control therapies, as Goslin and colleagues
(1999) note, is quite common in behavior headache trials evaluating headache outcomes. It
Is possible that existent trials, derived from behavior headache therapies, are being afflicted

with faulty significant outcomes due to unequal control treatments (e.g., pseudotherapy,



etc). This may lead to misleading information to clinicians, and therefore ineffective
treatment to patients (Rains & Penzien, 2005).

A final methodological concern refers to the quality of published trials. For
example, the level of internal validity and quality of reporting trials’ setting elements (e.g.,
qualifications, training, and experience of research and practitioners teams, therapists’
treatment integrity, adherence to the study protocol, details of the therapeutic intervention)
are considered low (Huguet et al., 2014). Also the breadth of statistical analyses used in
behavioral headache trials includes inferior statistical methods, which often cannot
demonstrate the multifactorial nature of the headache experience (Penzien et al., 2015).
Lack of examining quality issues and use of statistically inferior analyses weaken the
interpretability and transportability of treatment outcomes across settings and populations
(Tolin, McKay, Forman, Klonsky, & Thombs, 2015). Methodological flaws, as the ones
mentioned above, threaten the validity of outcomes.

New behavioral headache trials may increase clarity and enhance validity in
research evaluating headache treatment outcomes by adopting improved methodologies.
To this end, some suggestions for improvements follow. First, the problem of recruitment
selection in behavioral headache trials can be addressed with the enrollment of community-
based headache sufferers exhibiting a broad range of heterogeneous diagnoses. This
practice can reduce the possibility of population bias and increase the transportability of
treatment outcomes into the average headache sufferer receiving care in tertiary neurology
centers. Second, the inclusion of non-headache variables (e.qg., functioning, quality of life,
etc.) as the primary outcomes can provide further knowledge regarding the effects of
treatment beyond that of head pain reduction. Third, the common problem of double
blinding and psychological placebos as control groups in assessing a new treatment
protocol, can be addressed, at least partially (see Rains & Penzien, 2005 for a review of
this issue), with the use of a “wait-list” condition (no active therapeutic elements). This
methodology is thought to be useful for interventions never tested before. It minimizes
therapists-patients bias, improves precision of treatment outcomes, and lowers the
possibility of eliciting faulty conclusions (Reins & Penzien, 2005). Finally, a better
reporting of issues pertaining to the tested protocol, therapists’ fidelity, and the adoption of
more robust statistical procedures (i.e., mediations for processes of change analyses,
clinically meaningful changes for treatment outcomes, effect sizes calculations from
outcomes, etc.) may diminish the likelihood of publication bias. Although improvements in
methodologies can increase the validity of study findings, contemporary headache
researchers propose that the drawbacks contributing to the CBT’s mixed outcomes may not
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only exist due to methodological problems across studies, but also due to some conceptual

issues.

Conceptual Issues

Behavior headache literature has been hindered by a lack of a conceptual definition
regarding the behavior headache treatments. Perhaps, these problems appear to stem
largely from a fundamental problem of the cognitive-behavior therapy to define its active
therapeutic components into a coherent theoretical model, and a lack of knowledge about
the mechanism of behavior headache treatment action. At least three conceptual issues,
related to the mechanisms of behavior headache action, are identified in contemporary
behavior headache literature.

A first conceptual issue lies with the narrow focus of CBT in decreasing headache
frequency by primarily teaching sufferers to avoid headache triggers (Chiros & o’Brien,
2011; Jensen, 2011; Martin, Callan, Kaur, & Gregg, 2015; Martin, 2010; Lake, 2009;
Stonnington et al., 2016). Behavioral avoidance (BA) refers to the avoidance of external
triggers that contribute or have been associated with the activation of a headache. Though
behavioral avoidance is widely utilized by headache sufferers, and also constitutes the
main part of the CBT approach to headache management (Penzien et al., 2004), very little
evidence exist to support that avoiding headache triggers (e.g., visual stimuli, noise;
Martin, 2009; 2010b) or restricting activities (e.g., exercise, cancelling social events, etc.),
can actually prevent a headache episode (e.g., Blau & Thavapalan, 1988; Grant, 1979;
O’Banion, 1981, Radnitz, Blanchard, & Bylina, 1990). The few studies that supported
headache trigger avoidance benefits; have been criticized for their methodological
weaknesses (e.qg., retrospective recall of triggers, case studies, small sample size, lack of
follow—up assessments; Wobel, Brannath, Schmidt, Kapitan, Rudel, Wessely, et al., 2007).

BA appears to be based on behavioral accounts of headache development which
postulates that headaches are influenced by: (a) antecedent factors precipitating a headache
episode (e.qg., triggers, lifestyle and life-situation factors), (b) the immediate or long-term
sufferers’ reactions to their head pain experience, and (c) the consequences following at
sufferers’ reactions to headaches (Martin, Milech, & Nathan, 1993). Though this functional
conceptualization increased awareness of the risk factors and triggers associated with the
production of headaches (Martin et al., 1993), yet, it also led to the development of the
advice of avoiding headache triggers as a mean to alleviate head pain. Despite the clear
rationale behind this approach, in practice, it emerged without consideration of the

potential negative consequences (especially in the long term) resulting from altering
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headache antecedents (i.e., triggers or certain activities) via avoidance (Martin &
MacLeod, 2009). Findings put into question the general advice of advising the avoidance
of headaches and headache triggers, and contemporary researchers propose that the advice
of avoiding headache triggers should be attenuated (Martin, 2010).

Indeed, recent studies demonstrate that avoidance of headache triggers may be
helpful in the short-term (e.g., reduces pain at the moment of avoidance), yet, in the long-
run, may lead to less tolerance for triggers (Martin, 2010), increased trigger sensitivity
(Martin & McLeod, 2009), diminished quality of life (Ford et al., 2008; Hassinger,
Semenchuk, & o’Brien, 1999), and increased headache-related suffering and disability
(Chiros & o’Brien, 2011; Foote, Hamer, Roland, Landy, & Smitherman, 2015; Martin
etal., 2015). Also, research shows that attempts at avoiding or controlling all the potential
physiological and environmental headache triggers (antecedents) is generally difficult to
achieve, as there is no clear understanding of (a) how triggers precipitate headaches
(Martin, 2010; Martin & MacLeod, 2009), (b) how the descending pain modulate-network
in the brain, found to be dysfunctional in headache sufferers, increases sufferers’
sensitivity to trigger potency (Welch, Nagesh, Aurora, & Celman, 2001), and (c) which
sufferers present with a genetically determined predisposition to headache triggers, thus
any avoidance of headache triggers would be futile (Baumber, Sjostrand, Leone, Harty,
Bussone, Hillert et al., 2006; Montagna, Cevoli, Marzocchi, Pierangeli, Pini, Cortelli et al.,
2003; Russell, & Olesen, 1995). Given the lack of knowledge as for the mechanism behind
triggers and production of headache, then encouraging trigger avoidance (i.e., altering
headache antecedence) may become problematic as its excessive use in the long-run,
increases trigger potency (Martin & MacLeod, 2009), and reduces the threshold for
activating headaches (May & Schulte, 2016). The problem with altering headache
antecedents via avoidance is further highlighted when one considers that the major
headache triggers are internal in nature (e.g., stress, negative emotions; Andress-Rothrock,
King, & Rothrock, 2010; Karli, Zarifoglu, Calisir, & Akgoz, 2005). Attempts at altering
such headache antecedents eventually lead to even more problems and difficulties through
a mechanism known as experiential avoidance.

Avoiding internal triggers, broadly known experiential avoidance (EA),is an
inflexibly applied and context incongruent process of deliberate control, purposeful
avoidance, or unwillingness to experience private events, such as negative thoughts,
sensations and images, and the situations in which they occur (Hayes, Strosahl, & Wilson,
1999; Hayes & Wilson, 1994; Karekla, Forsyth, & Kelly, 2004). In headaches, avoiding
internal triggers can be defined as an individual’s unwillingness to experience head pain or
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headache- related unwanted experiences, such as pain denial, excessive religiousness,
wishful thinking, emotional distress, self-blame, and self-criticism (Rollnik, Karst,
Matthias, & Dengler, 2001). It is argued that pain suffering does not occur as a result of the
aversive experience of pain severity per se, but it is the consequence of individuals’ efforts
to repeatedly suppress, avoid or in any way control the pain and the unwanted internal
experience following at pain sensation (Crombez, Vlaeyen, Heuts, & Lysens, 1999; Esteve
& Ramizer-Maestre, 2013; Foote et al., 2015; McCracken, Eccleston, & Bell, 2005). This
paradoxically results, in an increase in the experience one is trying to avoid, that in turn
leads to preserving and aggravating a needless pain and suffering (Hursey & Jacks, 1992;
McCracken et al., 2005). The reason why this occurs lies the EA’s tight links with two
universally encountered processes: the language and cognition (Hayes & Wilson, 1994).
Relational Frame Theory (RFT; Hayes, Barnes- Holmes, & Roche, 2001), the
theory explaining how EA becomes pathogenic, postulates that individuals learn from a
very young age to arbitrarily relate events to each other. Individuals via the use of language
create arbitrary links, called relational frames, between thoughts, emotions, sensations, and
contextual cues (Hayes & Gifford, 1997). Such relational frames result in verbal rules (e.g.,
rules such as if I think “X”, then “Y” will occur, or in the case of headaches: “I will not be
happy, unless | get rid of this headache”), instructions (e.g., “If I go out tonight, I will end
up with a terrible headache tomorrow”), or self-judgments (e.g., “I am incompetent
because of my headaches”). Verbal rules are coordinated by EA because when one
deliberately avoids unwanted experiences (e.g., pain) this avoidance involves the verbal
rule that contains the avoided item (e.g., “Only if I avoid pain, I can have my life back”;
Hayes, Wilson, Gifford, Follette, & Strosahl, 1996). Thus, EA develops when individuals,
through cognition (i.e., the mind) and their previous experiences (i.e., where experiences
equal previous personal histories within a particular context), create rigid verbal rules
about how one should behave in the present of unwanted internal events (e.g., “All the
unwanted experiences should be always avoided”), and then follow these verbal rules,
irrespective of the contextual consequences (e.g., social isolation, negative self-
evaluations, diminished leisure activities, unsuccessful efforts to control the unwanted
experience, etc.). From this perspective, EA represents a broader dimension that goes
beyond the avoidance of internal experiences (e.g., pain) and includes a class of behavioral
responses (e.g., rumination, avoidance, distractions, rules, judgments, etc.) that all serve
the same function, that of minimizing the psychological contact with unwanted internal
events, when attempts at minimizing them occur at the expense of living according to

values (Hayes et al., 1996).
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In the case of head pain problems, EA appears to be prominent, negatively
reinforced by the sufferers’ environmental context (e.g., doctors, family etc.) and the
individuals themselves. For example, family members may provide support and relieve the
sufferer from duties when a headache appears, thus reinforce future utilization of EA as a
mean to cope with headaches (Liakopoulou-Kairis, Alifieraki, Protagora, Korpa, Kondyli,
Dimosthenous, et al., 2002; Peterson & Palermo, 2004). Similarly, practitioners providing
the advice of preventing internal headache triggers as a way to manage headaches may also
unwittingly reinforce the use of EA (Schulman & Silberstein, 1992; Skaer, 1996). Finally,
headache sufferers may themselves reinforce the use of avoidance (e.g., cognitive and
behavioral avoidance of stressful situations, including head pain) due to its immediate
effects in alleviating pain and suffering (Edhe & Holm, 1992; Kokonyei, Szabo, Kocsel,
Edes, Eszlari, Pap et al., 2016; Stronks, Tulen, Bussman, Mulder, & Passchier, 2004).
Research provides a dozen of empirical evidence demonstrating the long-term detrimental
effects of EA (see Chawla & Ostafin, 2007 for a review).

In experimental research, Feldner and colleagues (2006) utilizing a cold-pressor
task found that individuals high in EA displayed lower pain endurance and tolerance and
slower recovery from pain than individuals exhibiting low EA. In a similar study, Hayes
and colleagues (1999) found that participants receiving an acceptance of pain condition
(considered the opposite of EA) demonstrated more pain tolerance (minutes under cold
water) than the control group. Others have replicated, and further experimentally
demonstrated, that high EA leads to lower pain tolerance (Gutierrez, Luciano, &
Rodriguez, 2004; Zettle, Barner, Gird, Boone, Renollet, & Bursdal, 2012). Cross-sectional
studies also present that excessive use of pain avoidance leads to greater suffering and
disability (Asmundson, Norton, & Norton, 1999; McCracken, Gross, Aikens, & Carnrike,
1996; Karademas, Flouri, Karekla, Vasiliou, Kasinopoulos, & Papacostas, under review),
heightened distress, more pain (McCracken et al., 2005), and poorer quality of life
(Koleck, Mazaux, Rascle, & Brunchon- Schweitzer, 2006). In addition, EA may represents
a predisposing risk factor that contributes to more suffering (Abramowitz, Tolin, & Street,
2001; Champan, Gratz, & Brown, 2007; Campbell-Sills, Barlow, Brown, & Hoffman,
2006; Wenger & Gold, 1995), mental health problems (Karekla & Panayiotou, 2011;
Kashdan, Barrios, Forsyth, & Steger, 2006), and behavioral difficulties (Fledderus,
Bohlmeijer, & Pietersen, 2010; Kingston, Clarke, & Remington, 2010). Finally, cross-
sectional studies examining the role of EA in relation to head pain provide similar with the
previously presented findings. Chiros & o’Brien (2011) and more recently, Foote and
colleagues (2015), demonstrated that M1 sufferers exhibiting low EA reported less
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avoidance coping responses, higher levels of activity engagement, improvements in
functioning and disability, and a better control of behavioral expressions of their Mls,
compared to participants high in EA.

Provided that the entire head pain experience is a multifactorial phenomenon
(Penzien, & Irby, 2014) being affected by several headache-related conditions beyond the
severity of pain (e.g., the intermittent nature of headache episodes, the unpredictability of
attacks, and the acute nature of pain), preventing headaches via avoidance of external and
internal triggers is considered a major conceptual issue for CBT treatments in headache
management. It is argued that not all headache triggers can be avoided, and when
avoidance applied to internal triggers, can result in the opposite of pain alleviation, more
headache, suffering and lower functioning in the long-run (Martin & MacLeod, 2009;
Foote et al., 2015; Dindo, 2015).

A third conceptual issue with CBT involves the use of techniques that aim at
changing the content of pain-related thoughts. Although CBT for chronic pain considers
changing the content of thoughts as the mechanism of treatment, pain-related thoughts (e.qg.,
reduce in catastrophizing, helplessness, hopelessness and though disputation) can change
even when cognitive techniques are not utilized (Smeets, Vlaeyen, Kester, & Knottnerus,
2006; Vowles et al., 2007). Research shows that cognitive changes are neither necessary
for reducing pain (Curran, Williams, ACdeC, & Potts, 2009; Linton, McCracken, &
Vlaeyen, 2008; Smeets et al., 2006), nor effective at increasing pain tolerance (Severeijns,
van den Hout, & Vlaeyen, 2005). In fact, the more sufferers focus on changing their
cognitions before taking actions, the more they increase pain perception, rumination, and
negative-self judgment through the feedback loop of experiential avoidance, (Goubert,
Crombez, Eccleston, & Devulder, 2004; Haeffel, 2010; Hassinger et al., 1999; Masedo &
Esteve, 2007; Sullivan, Rouse, Bishop, & Johnston, 1997; Wood & Perunovic, 2009).
Further, multiple exposures to either pain-related fearful conditions or exposures to
disturbing thoughts are found to lead to direct re-learning (Marco, Simona, Barara, Paola,
Fulvio, Calogero, 2013). Although changes in pain-related thoughts are associated with
some improvements in sufferers’ daily functioning (Mizener, Thomas, Billings, 1988;
Spanos, Radtke-Bodorik, Ferguson, & Jones, 1979; Thorn, Pence, Ward, Kilgo, Clements,
Cross, et al., 2007; Woby, Watson, Roach, & Urmston, 2004), in fact, these changes occur
without the use of cognitive methods (Penzien & Irby, 2014). How thought content
changes occur without the use of cognitive techniques and what processes are involved in

these changes, it is an empirical issue that remains unanswered.
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A final conceptual issue with behavioral headache treatments has to do with the
processes that are responsible for headache treatment outcomes. A number of variables
have been proposed to mediate headache treatment outcomes; yet, the mechanism of
change is still unknown for the most frequently utilized approach to headache
management, cognitive-behavioral stress- therapy (CBT; Penzien, Irby, Smithermann,
Rains, & Hoole, 2015). Proposed mechanisms of change include: changes in physiological
(vascular or muscular) learning via biofeedback (Rokicki, Holroyd, France, Lipchik,
France & Kvaal, 1997), change in self-efficacy (Holroyd et al, 2009), alteration of illness
perceptions (Hobro, Weinman, & Hankins, 2004), and an increased use of positive coping
skills (e.g., avoiding triggers, taking medications, having temporary breaks from work
when headache is escalated, etc.; Seng & Holroyd, 2014). Although improvements in these
processes as a result of CBT have all been found to significantly predict changes in
headache outcomes, they cannot fully explain what accounts for the therapeutic effects of
CBT on headache outcomes (Seng & Penzien, 2014).. Most psychological treatments for
headaches utilize a wide variety of CBT components, such as self-efficacy, problem-
solving, stress reduction, prevention of headaches via avoidance of triggers, and others.
However, it is argued that CBT components are neither universally suitable for all
headache sufferers, nor always effective in reducing the burden of headaches to individuals
(Seng & Penzien, 2014; Holroyd et al., 2009). Thus, it is not yet clear how the processes
underlying CBT lead to improvements in headache-related outcomes.

Several conclusions can be drawn from the previously discussed conceptual issues.
First, it could be argued that the most frequently utilized coping response of headache
trigger avoidance that aims to prevent and control headaches, is problematic. Empirical
findings show that avoidance of headache triggers, despite its immediate relief from pain in
the short-term, has paradoxically been associated with decreases in headache tolerance,
reductions in self-efficacy, and restrictions in valued living, in the long-run. A new stream
of research highlights that maximizing acceptance and value-based actions and minimizing
avoidance of external and internal triggers reduce headache-related disability and increase
daily functioning (Chiros & o’Brien, 2011; Dindo, Recober, Marchman, Turvey, &
O’Hara, 2012; Dindo, Recober, Marchman, O’Hara, & Turvey, 2015; Foote, Hamer,
Roland, Landy, & Smitherman, 2015; Mo’tamedi, Rezaiemaram, & Tavallaie, 2012;
Stonnignton, Kothari, & Davis, 2016). Provided that numerous headache sufferers may
never succeed in becoming permanently pain-free, and traditional behavioral or

pharmacological interventions are neither always suitable for all patients, nor are they
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universally effective, new practices supporting acceptance and values-based processes,
may be alternatives to the control or avoidance of head pain intervention.

Second, until empirical findings regarding the therapeutic effects of cognitive
components (e.g., changing thought content) are found, it would be useful to keep a
scientific distance from cognitive practices. This is not to support that pure cognitive
restructuring methods are always problematic or harmful; yet, empirical research indicates
that they may not add to the overall therapeutic result. An alternative approach could be to
choose to deal with head-pain related thought with methods that do not target at changing
thoughts, but change the relation of sufferers with thoughts. Cognitive defusion or a
process of diminishing the impact of thoughts on behavior by viewing thoughts as what
they are, a stream of words, symbols, or internal phenomena, rather than literally true
entities that should drive behaviors, is a new practice that aims to reduce thought
believability by treating disturbing thoughts, beliefs etc. without changing their contents
(Hayes et al., 2012). Relevant research demonstrates that lower fusion with pain-related
thoughts is associated with increased social functioning, and lower depression (McCracken
et al., 2014; Vasiliou et al., under review).

Third, given the lack of knowledge about which mechanisms of action are most
responsible for therapeutic changes, it could be supported that there is a need for an update
in behavioral methods and practices for headache management. This does not primarily
require more research on the efficacy and effectiveness of behavioral practices for
headaches, as these are all well-studied and known. What is required is a more coherent
model that explains what causes sufferers to maintain and exacerbate pain suffering,
beyond that of the pain itself, and in turn, what processes can be utilized in clinical practice
in order for sufferers increase head pain adjustment. This model will encompass and
integrate the current knowledge of the behavior headache therapies with practices that
guide researchers to examine what accounts for suffering, and clinicians to utilize
therapeutic approaches that lead to a more effective application of behavioral therapies for
head pain management.

Notably, three of the processes proposed here as alternatives to the avoidance of
internal and external head pain triggers (e.g., pain acceptance and values-based actions),
and cognitive change practices (e.g., cognitive defusion) stem from the emerging behavior
headache treatment of ACT (Smitherman et al., 2015). Preliminary research shows that
when head pain acceptance is targeted in conjunction with other processes from the ACT
approach (e.g., values-based actions), headache sufferers report an increase in their
functioning and a reduction in headache-related disability (Dindo et al., 2015; Foote et al.,
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2015; Mo’tamedi et al., 2012). Driven by the successful implementation of ACT for
chronic pain (McCracken & Vowles, 2014), and guided by a dozen of ACT studies for
chronic pain demonstrating the efficacy and effectiveness of ACT in reducing pain-related
disability and increasing patients’ functioning (see Scoot & McCracken, 2015) we suggest
ACT as the next generation of behavioral therapies for headache. We believe that this
approach and its underlying theoretical model of PF in pain can successfully integrate the
current knowledge of behavior headache research and expand on it. ACT and the PF model
may provide an accurate set up for upgrading the dominant behavioral headache paradigm

with new practices, and open the field up for further research into the area of head pain.

The Third “Wave” of Behavioral Therapies for Headaches

ACT is a an empirically supported approach that is based on behavior analysis, and
aims to assist individuals fertilize a flexible responding toward their unwanted behaviors,
thoughts, emotions, and bodily sensations, while taking value-guided actions that lead
them to a better functioning (Hayes, Levin, Plumb-Vilardaga, Villate, & Pistolero, 2013).
To increase individuals’ functioning, ACT utilizes psychological flexibility (PF; Hayes et
al., 2012). The construct of the PF, coined by Hayes, Follette, & Linehan in 2004, and
emerged in pain literature in 2006 (McCracken, 2006), describes a behavioral pattern that
represents an open and conscious stance to experience pain without trying to control or
avoid it, when doing so in the service of reaching goals(Hayes et al., 2013). The construct
of the PF, represents a theoretical model of behavior changes entitled the PF model for
chronic pain that navigates ACT-based research and promotes further the development of
the ACT approach (see McCracken & Morley, 2014 for a review of this model). It does so
by conceptualizing basic scientific principles into models and theoretical premises into
applicable processes that can guide clinicians toward effective interventions (Hayes et al.,
2013).

The PF model goes beyond the dominant behavior approach for headache that
focuses on reducing the pain itself, and instead proposes that the focus should be more on
two key processes that influence pain, the language (verbal rules) and the context. The PF
model utilizes the behavioral analytic method in examining how direct contingencies of
behaviors or verbal rules (given the person’s history) lead to human suffering. It does so by
examining how contextual consequences (the direct individuals’ experiences, such as what
one feels, senses, tastes etc.) and rule-governed consequences (verbal rules, judgments,

self-appraisals, and other products of cognitions, such as thoughts, memories, etc.) drive
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individuals’ behaviors. By examining the contextual and rule-governed consequences of
sufferers’ reactions’ to their pain, researchers can understand which responses to pain are
more effective than others. This functional and pragmatic distinction between direct and
indirect (or verbal) contingencies distinguishes the theoretical model of PF from previous
psychological pain models (e.g., fear-avoidance, coping appraisals).

According to this model, any psychological event (e.g., thoughts, emotions,
behaviors, bodily sensations, etc.) is an ongoing activity which is analyzed based on its
“function” (e.g., how an event is influenced by individuals’ previous learning histories and
the context in which it occurs), and its “pragmatic” standpoint (e.g., how individuals’
actions help them to achieve their goals and pursue their values; not how true or false the
experience of individuals are; Hayes et al., 2013). From this perspective, any event has
meaning only with reference to its context (Hayes, 1993). Hence, the main goal of the PF
model is to understand the interaction between an individual’s content (e.g., what one
believes, thinks or behaves) and context (e.g., everything that it is outside of the content
but it influences it; an individual’s past and current experiences). A better understanding of
this interaction can help sufferers respond to pain (behave) in a way that is consistent with
reaching his/her long-term goals, rather than respond to pain based on their products of
minds (e.g., rule-governed behaviors, self-appraisals, etc.) that may lead to unproductive
outcomes (e.g., efforts to reduce pain when this is impossible, rumination, isolation, etc.).

Given that an individual’s context comprises of situational (e.g., factors in the
environment) and historical (e.g., previous experiences) variables, behaviors can be
therefore predicted and influenced by analyzing an individual’s direct contingencies (e.g.,
how a coping response to pain lead to an effective outcome) and verbal influences (e.g.,
how verbal rules drive individuals’ behaviors toward effective responding to head pain).
Under this perspective, a functional analysis of the context, the verbal influences, and the
anticipated contingencies of behaviors can help individuals predict their behaviors with
precision, scope and influence (Hayes et al., 2011). In doing so, individuals’ can learn to
distinguish whether their behaviors are consistent with their personally-chosen values or
controlled by their contextual or verbal consequences.

The pragmatic viewpoint of the PF model (e.g., that every pain sufferer can pursue
a vital living, even in the presence of fluctuating pain and distress), can set an alternative to
the control of pain agenda, and expand the dominant behavior headache paradigm with
new practices that do not aim to change the experience of head pain per se, but change how
individual respond to it. While the behavior headache therapies stem from the first and
second “waves” focus on increasing psychosocial functioning by reducing the pain, the PF
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model for pain postulate that change in pain severity is, for many cases, not helpful in
promoting psychosocial functioning, as pain severity is for the most part, not within the
direct control of individuals (Dahl, Wilson, Luciano, & Hayes, 2005). Thus, focusing
exclusively on alleviating head pain may be impractical or in some cases
counterproductive, particular for those individuals experiencing continuous head pain or
for those that pain interferes with their daily life. This view is further supported by recent
findings showing that improvements in migraine sufferers overall functioning occur
without decreasing pain and distress (Dindo et al., 2015; Foote et al., 2014; Mo’tamedi et
al., 2012). Indeed, by increasing individuals’ willingness to experience unwanted events
(e.g., thoughts, emotions, sensation), while guiding their behaviors toward valued actions
one can control (McCracken & Vowles, 2014), sufferers may achieve to increase their
daily functioning, reduce headache-related disability and facilitate better head pain
adjustment. Based on the aforementioned, we propose the PF model and the ACT approach
as the next (third wave) generation of behavior headache therapies. We particularly suggest
that sufferers instead of avoiding any unwanted experience that is associated with the
potential activation of headaches, should develop a flexible response to head pain.

Developing a flexible response to head pain means to make sufferers adhere less to
their verbal rules, either self-derived (e.g., “I am disabled due to headaches™) or
environmentally-reinforced (e.g., “You should always avoid headache triggers”), and in
turn, increase contingency congruent behaviors that make them reach their long-term
goals. According to the PF model, what increases headache-related disability, and
exacerbates suffering, is not the pain severity per se, but how sufferers respond to this pain.
To make this argument more clear, a specific example follows.

In order to control head pain, sufferers learn to prevent headaches by avoiding
external and internal headache triggers (e.g., certain food, visual stimuli, stress, etc.).
Given that not all headache triggers can be readily avoided, and when avoidance is applied
to internal triggers results in the opposite of pain alleviation, more headache, suffering and
lower functioning in the long-run (Martin & MacLeod, 2009; Foote et al., 2015; Dindo,
2015), the excessively applied use of avoidance make sufferers engage in behaviors (e.g.,
increase the use of analgesic medication, cancelling meaningful activities, absence from
work, become isolated, etc.) that produce long-term suffering. These behaviors are not
consistent with making sufferers reach their valued-based actions, but behave in a way that
Is inconsistent with their long-term goals (e.g., diverse individuals for reaching their goals).

For the PF model, this is where psychological inflexibility in pain influences behavioral
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responses leading to a series of ineffective outcomes (e. g., more pain, suffering and low
quality of life).

The opposite of psychological inflexibility response to pain is to response to pain
with flexibility. Responding to pain with flexibility means to: (a) accept head pain posture,
particularly when efforts to reduce it results to further suffering, (b) defuse from the literal
meaning of verbal rules, (c) adopt a perspective taking and mindful (without judgment)
awareness over the pain (an observer self), (d) identify valued-based actions, and (e) a
commit to valued-based actions. All these behaviors reflect a flexible response to pain, and
facilitate behaviors that help sufferers reach their goals and diminish the detrimental effects
of avoidance (see McCracken & Vowles, 2014). The PF model employs ACT to facilitate
this aim in clinical practice (Hayes, Vilatte, Levin, & Hildebrandt, 2011), and recent
empirical evidence show that a flexible coping with head pain and headache triggers could
maximize head pain adjustment and improve headache-related disability (Dindo et al.,
2012; Martin, Mackenzie, Bandarian-Balooch, Brunell, Broadley, Reece et al., 2014).

ACT for chronic pain is a theory-driven behavioral approach that helps sufferers to
engage in values-based behaviors while remaining in contact with pain (an unwanted
experience), especially, when efforts to control or reduce pain via avoidance, has
repeatedly failed or contributed to further suffering in the long run (McCracken, 2005).
ACT employs six interrelated facets (acceptance, defusion, present moment, values,
committed actions and self as context; see table 1 for the definition of each facet) all
working together to increase PF, improve the quality of life, and decrease avoidance. It
does so by fertilizing an open and aware posture to unwanted experiences via acceptance,
mindfulness, and defusion processes, promoting vital behavioral changes via the use of
values clarification and committed actions processes, and decreasing inflexible way of
coping with pain responses via the use of exposure-based processes (Hayes et al., 2011).

ACT is a very active form of behavior therapy. Specific ACT therapeutic goals can
be delivered through various practices, including metaphors, illustrations, stories and
behavioral activation techniques. Metaphors, stories, and illustrations are utilized to
increase awareness of sufferers’ experiences with a more flexible and experiential rather
than didactic way. Behavioral activation and committed action processes are employed to
assist individuals in achieving their short and long-term behavioral goals. The brief
presentation of ACT for chronic pain is followed by an illustration of applying ACT for
headache sufferers and a presentation of a brief practical guide for clinicians on how to

deliver an ACT-based intervention for this population.
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Applying and Delivering ACT for Headache Sufferers

The application of ACT in headache management requires an understanding of how
sufferers interact with their headache triggers (internal and external), in the presence of
pain, and how they cope with them. Sufferers should recognize how they cope with head
pain responses, and whether these responses assist them in reaching their long-term goals.
It is argued that the recognition of psychological inflexible responses and their impact
these responses have on functioning, as well as; the acquisition of skills, such as pain
acceptance, value-based actions, and cognitive defusion, can expand the range of
behavioral repertoires. Expanding the range of psychological flexible responses, sufferers
can learn to behave in a way that assists them in achieving their long-term goals,
particularly when these goals have been interrupted as a result of pain and avoidance.
Utilizing psychological flexible responses to head pain sufferers can diminish needless
suffering, headache-related disability, and increases quality of life, even in the presence of
pain.

Another aim of ACT for head pain is to bring awareness of the barriers that
obstruct headache sufferers’ from reaching their goal-congruent behaviors (i.e. behaviors
that increase the possibility of reaching verbally constructed goals). Barriers are recognized
as obstacles that stand against one’s goals, and usually represent unwanted internal
experiences (e.g., head pain triggers, the fear of pain, etc.) that individuals try to avoid
(Hayes et al., 1999). The recognition that unwanted internal experience are not always
within the direct control of individuals (Dahl, Wilson, Luciano & Hayes, 2005), and that a
narrow set of responding to pain (e.g., by preventing headaches with avoidance) obstructs
sufferers from reaching their goals or in some cases becomes counterproductive (e.g.,
increase needless suffering, etc.), can motivate sufferers to obtain a more psychological
flexible pain agenda. The focus on this agenda should be on changing the relationship of
individuals with their pain symptoms and other unwanted experiences without attempts to
control or change their frequency or form (Hayes et al., 2011). Thus, specific aims of this
agenda include the development of an “open” (comprised of acceptance and cognitive
defusion), “Centered” (comprised of present moment awareness and self-as-context), and
“Engaged” (comprised of values clarification and committed action) stance to unwanted
experiences. Enhancing psychological flexibility (comprised of the open, centered, and
engaged components of the ACT approach) sufferers can improve their functioning and
quality of life, even if the experience of head pain itself remains relatively stable (Foote et

al., 2015). For a schematic representation of this suggestion see figure 1.
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Further, given the multifactorial cause of headaches and the fact that headaches are
associated with other conditions which make them comorbid (Jette, Patten, Becker, &
Wiebe, 2008), an ACT approach can help sufferers generalize the newly acquired skills
from one context (e.g., dealing with headache triggers) to another (e.g., dealing with
frustration or low mood due to headache). By implementing ACT processes in dealing with
conditions that increase the risk of various headache-related comorbidities (e.g.,
depression, anxiety, obesity, etc.), sufferers can significantly lower the burden of
headaches that extends well beyond the severity of pain itself. An example of this is when
acceptance (i.e., willingness to have pain) is not only applied to the unwanted pain
sensation per se, but is also employed in other conditions and contexts that the sufferer find
challenging to deal with (e.g., reactions to a stressful situation, daily worries, etc.). Another
example of this is when values-based actions (e.g., following a healthy dietary or a good
sleep hygiene) facilitate behavior changes (e.g., weight lost, better quality of sleep),
especially when doing so diminishes the risk of activating headaches.

Evidence from the broad area of behavioral medicine (see Dindo, 2015 for a
review) demonstrates that ACT can substantially reduce the distress or comorbidities that
frequently accompany numerous medical illnesses, such as tinnitus (Westin, Hayes, &
Andersson, 2008), diabetes (Gregg, Callaghan, Hayes, & Glenn-Lawson, 2007), vascular
diseases (Dindo, Marchman, Grindes, & Fiedorowicz, 2015), epilepsy (Lundgren, Dahl, &
Hayes, 2008), weight loss (Lillis, Hayes, Bunting, & Masuda, 2009) and irritable bowel
syndrome (Ljotsson, Hesser, Andersson, Lindfors, Hursti, Ruck et al., 2013). Teaching a
set of flexible behavioral repertoires (e.g., acceptance, committed actions, values
clarification, etc.), ACT aims to assist individuals in achieving a better adjustment with
their illnesses, and evidence from the headache literature also shows that ACT can
facilitate better head pain adjustment for headache sufferers with comorbidities (Dindo et
al., 2012).

An ACT approach for headache management can be practically delivered in a
group or face-to-face format. A novel ACT intervention, as proposed here, is organized
into four phases in order to reflect specific therapeutic goals. As per the PF model
suggestions, the new intervention was divided into four phases so as to represent the “open,
centered, and engaged” approach (Hayes et al., 2013). . As table 2 illustrates, in the first
phase, “setting the premises for a change,” a detailed analysis of the pathophysiology of
pain, medication adherence, and lifestyle factors can inform sufferers about the role of
modifiable lifestyle risk factors that increase susceptibility to headache episodes (e.g.,
overuse of rescued medication, skipping meals, gaining weight, insomnia, etc.). The
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emphasis here is to increase awareness of the factors that sufferers can flexibly deal with,
in order to better prevent or manage their headaches. By examining these factors, and
whether they really reduce or prevent headaches, sufferers are encouraged to adopt more
flexible responses to pain and increase behaviors that are more consistent with their
personal values, rather than with reaching short-term goals such as pain reduction,
especially when doing so cannot be achieved (e.g., during a migraine episode, in daily
persistent headaches, etc.).

An “engaged approach” (phase two) consists of processes that encourage sufferers
to clarify their values and commitment actions. The link between values and committed
actions serves to illustrate the possibility of increasing functioning and facilitating long-
lived behavioral changes, not by primarily controlling head pain, but by having valued life.
A third phase, “a centered approach”, teaches a series of practical skills that help
individuals promote valued living and confront the barriers (e.g., thoughts, emotions,
sensations, etc.) that show up when individuals try to achieve their values. Promoting a
moment-to-moment mindfully decision making (e.g., choosing to act on what is most
important in the present moment considering all available behavioral choices), learning to
defuse from pain related thoughts (e.g., separating oneself from one’s thoughts, learning to
not take one’s thoughts so literal true, etc.), and implementing exposures procedures (e.g.,
moving toward previously avoided committed actions even when pain is present), are all
employed to enhance a flexible response to pain. At the final phase, “the open approach,”
sufferers are encouraged to willingly open up and without defense accept unavoidable
experiences, such as pain or other unwanted internal events. Maintaining and further
enhancing the newly acquired set of skills is the final goal of the treatment.

Overall, an ACT approach for head pain management, as table 2 illustrates, is
driven by the PF model, and it appears to make conceptual sense, although, variations in
terms of different treatment methods are likely to occur (e.g., acceptance-based
interventions, value-based intervention, etc.). There is currently no empirical evidence
demonstrating that ACT provides beneficial outcomes beyond that of the first and second
waves of behavioral headache treatments. Yet, there is some promising evidence

supporting the efficacy of ACT in headache, and more yet to come (Smitherman, 2016).

Empirical Evidence of ACT Studies for Head Pain Management

Currently, ACT has been classified as an empirically supported treatment with
“strong research support” for general chronic pain conditions (Society of Clinical

Psychology, Division 12; APA, 2015). However, to date, there have been only two small-
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scale ACT-based trials for headaches: one controlled (Mo’tamedi et al., 2012), and one
uncontrolled (Dindo et al., 2012). Also, there are three cross-sectional studies examining
the role of acceptance and value-based actions in headache adjustment (Chiros & o’Brien,
2011; Dindo et al., 2015; Foote al., 2013).

The first study examined an 8-sessions acceptance-based intervention vs. a Medical
Treatment as Usual group of Iranian women with recurrent headaches (N = 30 per group).
Results yielded a significant reduction in headache-related disability (d = .93), emotional
functioning (d = 1.35) and psychological distress (d = 2.54). Yet, there were no reductions
in headache activity for the treatment group at 3-month follow-up (Mo’tamedi et al., 2012).
Next, a dismantling study utilizing 1-day ACT-based workshop with Migraine education
for Mls with co-morbid depression vs. a Wait-list control group showed that the ACT
group presented with significant improvements in depressive symptoms (d = .87), MI-
related disability (d =.98), and quality of life (d = .69) at 3-month follow-up, when
compared to the control group.

Additional support for the ACT approach comes from three cross-sectional studies.
In one study, pain acceptance and value-based actions accounted for significant
improvements in depression and headache-related disability among 93 patients with a
migraine and depressive symptoms (15- 37% for pain acceptance and 3-7% for values;
Dindo et al., 2015). Two other studies have further demonstrated, that pain acceptance
along with values-based action accounted for a 10% of unique variance in headache
severity, 20% in headache-related disability (Foote et al., 2015), and were significantly
related to lower levels of catastrophizing, less pain-related interference, and a better control
of behavioral expression of MIs (Chiros & o’Brien, 2011). Despite these positive findings
and the growing empirical support of ACT for headache, there are numerous limitations

that warrant attention, and future suggestions that call for more ACT research.

Limitations, Future Directions, and Conclusions

Larger-scale studies with more power samples and longitudinal examination of the
effects of ACT could ascertain generalizability before making conclusions as to the
effectiveness of ACT for headaches. Also, evaluating the effectiveness of ACT in
headache-related outcomes utilizing different treatment packages (e.g., pragmatic or
dismantling studies), settings (e.g., multidisciplinary headache units, outpatients
departments, etc.), and formats (e.g., group/ web-based, limited contact, etc.), can shed

more light on the utility of ACT in clinical practice. It can also guide therapies on how to
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combine ACT with other behavioral headache approaches in order to maximize treatment
effects for sufferers with recurrent headaches. Relatedly, research on the ACT processes of
change may provide a better understanding of the mechanism of action that lead to better
head pain adjustment, and highlight which ACT components account for therapeutic
changes.

Further, the development of psychometrically sound ACT measures for head pain
populations can better reflect the six processes encompassing the ACT approach. For
example, the idea of radical pain acceptance as it is theorized in chronic pain literature may
sound incompatible or even misleading for headache sufferers that manage to achieve pain
alleviation to a certain degree. Hence, a more functional definition of head pain acceptance
should be proposed. Relatedly, new measures assessing specific moment-to-moment
mindfully decision making rather than general mindfulness levels (e.g., a non-judgmental
and on purpose awareness in the present moment) can better reflect the function of this
process. For example, a specific to headache measure of mindfulness should assess
whether mindfulness help sufferers decide to respond to their pain based on what is most
flexible in the present moment, rather than to respond to their pain with an automatic way.
There are currently no such methods available to evaluate pain acceptance, mindfulness or
other PF processes in this sort of context, thus future research is needed.

Additionally, given the multifactorial cause of headaches, an examination of
specific moderators found to be comorbid with headaches (e.g., medical or psychiatric co-
morbidity) or other pertaining to the treatment issues (e.g., treatment expectations,
personality traits etc.), and whether they contribute to treatment effects or failures, can
improve treatment methods leading to more personalized interventions, particularly for
complex sufferers with comorbidities or other difficulties.

Finally, provided that the primary aim of ACT is to increase functioning and not to
eliminate the experience of pain per se, it is important for the wider research headache
community to consider examining the effectiveness of ACT on headache-related outcomes
based on its aims, such as functioning and quality of life, rather on the reported outcomes
of pain reduction only. This suggestion does not oppose the internationally applied core
outcome domains of pain trials that propose the always desirable and in many cases
achievable reduction of pain (Dworkin et al., 2005; Penzien et al., 2005; Turk, Dworkin,
Revicki, Harding, Burke, Cella, et al. 2005). Yet, it raises questions as for the aims of the
existing cognitive-behavioral headache interventions to increase functioning by primarily
teaching sufferers to avoid headache triggers. By evaluating both ACT-related outcomes
and outcomes specific to pain, researchers can better examine how different treatments

25



work, and whether the emerging behavioral therapies reduce the burden of headaches with
the same way as previous therapies do. Perhaps, a refine in what constitutes effective
behavioral headache treatment may be needed in order to better fit with the aims of
emerging behavioral therapies.

In conclusion, it is argued that the effects of the first and second wave of behavior
headache therapies in reducing the burden of headaches may not be universal for all
headache sufferers. New interventions stemming from emerging behavioral headache
treatments, such as ACT, provide an alternative to the avoidance of headache approach.
Recent findings are promising, particularly for the effects of ACT in improving headache-
disability, avoidance, and headache-specific quality of life. Whether ACT can be classified
as an effective and efficacious treatment for headache sufferers is a matter of further

studies, particularly RCTs trials and mechanism of action research.
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Study 2: ACCEPTANCE AND COMMITMENT THERAPY FOR PRIMARY
HEADACHE SUFFERERS: A RANDOMIZED CONTROLLED TRIAL
Abstract

The main behavioral treatment suggestion today for headache management is the
prevention of headaches mostly via avoidance of external and internal headache triggers.
Despite the wide use of avoidance in headache management, very little empirical evidence
exists to support its effectiveness. Attempts at avoiding headache triggers or other internal
private experiences associated with a headache, may increase trigger potency, restrict
lifestyle, decrease internal locus of control, and exacerbate and maintain pain perception.
New treatment approaches, such as Acceptance and Commitment Therapy (ACT),
emphasize acceptance and valued living as alternatives to avoidance. Though APA
characterizes ACT as an empirically supported treatment for chronic pain, there is limited
evidence for its effectiveness for head pain, and this evidence is afflicted with
methodological limitations that need to be overcome before making conclusions as to the
effectiveness of ACT for headaches. The purpose of the present study was to examine in a
Randomized Controlled Trial (RCT) whether an ACT-based intervention for headache
sufferers, added to Medical Treatment as Usual, decreases disability and improves the
quality of life, compared to only Wait List Control (WL). 94 headache sufferers (90%
diagnosed with migraines and 9.1 % with tension-type headaches) mostly women (84%),
averaged 43 years old, married (72%) with a higher or vocational school diploma (34%),
were randomized to each group. Headache-related disability and quality of life (primary
outcomes); headache severity, medical utilization and psychological distress (secondary
outcomes); and ACT process measures (e.g., assessing acceptance, defusion, values,
mindfulness etc.) were assessed before-treatment, at treatment-end, and at 3 and 6-month
follow-up. Results demonstrated substantial improvement in favor of ACT compared to the
WL group on primary outcomes. No significant groups by time differences were noted for
secondary outcomes, except for depression where ACT demonstrated significant
reductions when compared to the control group. At 6-month follow-up ACT resulted in
significant effects of time for disability, quality of life, pain severity, frequency of medical
utilization, and depression. For process measures, the ACT group, compared to the control
group, presented improvements in pain acceptance, avoidance of pain, cognitive fusion,
and value obstructions at treatment-end, and at 3-month follow-up. Findings from this
study offer new evidence for the utility and efficacy of ACT in the management of primary
headaches.

Keywords: Headaches; Acceptance and Commitment Therapy; Randomized-Controlled
Trial; Efficacy Study.
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Introduction

Headaches are universal phenomena with 90% of adults having experienced
headaches at some point during their lives (Rasmussen, Jensen, Schroll, & Olesen, 1991).
Primary headaches, such as migraine (MI) or tension-type headache (TTH), are associated
with major functional impairment, disability, economic costs (e.g., increased medical
utilization) and consequences for the sufferers’ lives (e.g., decreased quality of life,
sickness absence or reduced efficiency at work; Buse, Rupnow, & Lipton, 2009; Leonardi,
Steiner, Scher, & Lipton, 2005). The burden of headaches on individuals’ lives, their
families, and on societies, is a major public health concern (Jensen & Stovner, 2008).

Despite the efficacy of behavioral therapies (e.g., relaxation, biofeedback,
cognitive-behavioral stress-management) and pharmacotherapy (e.g., prophylactic) in
reducing the burden caused by headaches, of those offered treatment, only 35% to 50% are
considered responders at treatment end (Rains, Penzien, Douglas, McCrory, & Gray,
2005). Numerous sufferers continue to experience serious headache-related disability and
low quality of life as a result of uncontrollable and excessive head pain. This recognition
has called for more research, particularly on how inflexible utilization of coping with
headaches, results in increased disability and more suffering (Martin & MacLeod, 2009).
Empirical evidence demonstrates that avoiding external and internal triggers, the two head
pain responses most utilized by headache sufferers (Stronks, Tulen, Bussman, Mulder, &
Passchier, 2004), lead to an increased in trigger potency (Ford, Calhoon, Kahn, & Mann,
2008), a restricted lifestyle (Kelman, 2007), a decrease in internal locus of control
(Marlowe, 1998), and an exacerbated and maintained pain perception (Chiros & o’Brien,
2011; Foote, Harmer, Roland, Landy, & Smitherman, 2015), when inflexibly applied to all
headache triggers.

Inflexible use of external headache trigger avoidance, known as behavioral
avoidance (BA), refers to the avoidance of external triggers (e.g., visual stimuli, noise) that
activate headaches, when attempts at avoiding these triggers occur at the expense of valued
living (Kolotylo & Broome, 2000; Martin, 2009; 2010). Studies indicate that avoiding
external triggers is an effective technigque for dealing with some short-lived hazardous
situations or known triggers activating a headache (Blau & Thavapalan, 1988; Grant, 1979;
O’Banion, 1981; Radnitz, Blanchard, & Bylina, 1990). However, in the long run,
excessively and inflexibly applied BA to all headaches triggers becomes counterproductive
resulting, instead of fewer headaches for individuals, more needless suffering (Martin,

2010). Given that not all headache triggers can be avoided (e.g., weather, stress,
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menstruation, odors, etc.), and attempts at avoiding them result in restricting life (Kelman,
2007), the effects of BA can be really detrimental to sufferers’ lives (Martin & MacLeod,
2009).

The problem with inflexible trigger avoidance is further highlighted when one
considers that the major headache triggers are internal in nature (e.g., stress and negative
emotions; Andress-Rothrock, King, & Rothrock, 2010; Karli, Zarifoglu, Calisir, & Akgoz,
2005). Attempts at altering internal triggers (e.g., unwanted internal experiences, such as
pain, thoughts, fear, etc.), result in more problems and difficulties through a mechanism
known as experiential avoidance (Hayes, Strosahl, Wilson, Bissett, Pistorello, Toarmino et
al., 2004). Experiential avoidance (EA) is an inflexibly applied and context incongruent
process of deliberate control, purposeful avoidance, or unwillingness to experience private
events, such as negative thoughts, sensations and images, and the situations in which they
occur (Hayes, Strosahl, & Wilson, 1999; Hayes & Wilson, 1994; Karekla, Forsyth, &
Kelly, 2004). Empirical evidence shows that pain suffering does not occur as a result of the
aversive experience of pain severity per se, but it is the consequence of individuals’ efforts
to suppress, avoid or in any way control pain and any unwanted internal experience
following at pain sensation (Crombez, Vlaeyen, Heuts, & Lysens, 1999; Esteve &
Ramizer-Maestre, 2013; McCracken & Vowles, 2006). Repeated utilization of EA
paradoxically leads to increases in the experiences one is trying to avoid (Hayes, Wilson,
Gifford, Follette, & Strosahl, 1996), decreases in pain tolerance (Feldner, Zvolensky,
Stickle, Bonn-Miller, & Leen-Feldner, 2006; Hayes, Bissett, Korn, & Zettle, 1999;
Nedeltchev, Amold, Schwerzmann, Nirkko, Lagger, Mattle et al., 2004; Zettle, Barner,
Gird, Boone, Renollet, & Burdsal, 2012), reductions in internal locus of control over the
head pain (Marlowe, 1998), and restrictions in the way of living (Kelman, 2007).

The problematic role of avoiding external and internal triggers has led researchers
to examine alternative interventions. New behavioral interventions emphasize pain
acceptance, aimed to increase sufferers’ ability to behave effectively in their lives even if
pain is experienced, instead of focusing on preventing headache through avoidance
(McCracken & Vowles, 2014; Stonnington, Kothari, & Davis, 2016). Recent findings
demonstrate that higher pain acceptance (considered the opposite of EA) and an increase in
values-based actions (considered the opposite of BA) are associated with lower headache-
related disability and better daily functioning (Chiros & o’Brien, 2011; Dindo, Recober,
Marchman, O’Hara, & Turvey, 2015; Foote et al., 2015). Given that numerous sufferers
with intractable headaches may never succeed in achieving a pain-free life, approaches
cultivating acceptance-related responses appear to provide the necessary solutions to
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dealing with headaches. Acceptance & Commitment Therapy (ACT; Hayes et al., 2012) is
one such, behavioral approach, proposed to alleviate pain-related suffering (Smitherman,
Wells, & Ford, 2015).

ACT is an empirically supported treatment that helps sufferers engage in values-
based behaviors while remaining in contact with unwanted experiences, especially, when
efforts to control or reduce these experiences via avoidance, have repeatedly failed or
contribute to further suffering in the long run (McCracken, 2005). To increase sufferers’
functioning, ACT proposes increases in psychological flexibility (PF; Hayes, Strosahl, &
Wilson, 2011). PF represents an open and conscious stance to experience pain without
trying to control or avoid it, when doing so in the service of one’s values and goals
(McCracken & Morley, 2014). PF includes six interrelated processes: acceptance,
cognitive defusion, present moment, values, committed actions, and self as context (see
table 1 for a brief explanation of each process). When these processes work synergistically,
for example, when acceptance and cognitive defusion lower experiential avoidance and
diminish the believability of pain-related thoughts (e.g., “headaches make me
handicapped”), then increases committed actions and valued living result in better
functioning (Vowles, Witzkietwitz, Sowden, & Asworth, 2014; Vasiliou, Karekla,
Michaelides, & Kasinopoulos, under review).

Currently, the American Psychological Association (Society of Clinical
Psychology, Division 12
http://www.div12org/Psychological Treatmnts/treatmnts/chronicpain_act.html; APA, 2011)

characterizes ACT as an approach with “strong research support” for general chronic pain
conditions, including headache. Yet, there are only two studies that have evaluated
acceptance-based interventions for headaches (Dindo, Recober, Marchman, Turvey, &
O’Hara, 2012; Mo’tamedi, Rezaiemaram, & Tavallaie, 2012). Thus, it is not yet clear
whether the empirically supported guidelines for general chronic pain are also applied for
head pain. Therefore, more research is needed in evaluating ACT for headache conditions.
Further, the two studies evaluating acceptance-based protocols to date for head pain
are afflicted with some methodological limitations that need to be overcome before making
conclusions as to the effectiveness of ACT for headaches. Mo’tamedi and Colleagues’
(2012) study examined the effectiveness of a group-based Acceptance and Commitment
additive to medical treatment therapy for individuals with Mls, however, the protocol
utilized was developed for chronic pain patients (see Vowles, Wetherell, & Sorrell, 2009).
Given the unique characteristics of the head pain experience (i.e., unique set of triggers, the
intermittent nature of headache episodes, the unpredictability of attacks, lifestyle changes
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etc.), the utilization of non-specific to head pain protocols, may limit the generalizability of
findings. The second study evaluated an acceptance and values-based intervention (i.e.,
included only two of the six ACT processes) for headaches (Dindo et al., 2012), and also
presents with methodological shortcomings, such as (a) comorbid sample comprised of
patients with MIs and depression; (b) non- randomization assignment of the sample to the
two conditions (treatment and control); and (c) absence of medical and psychological
evaluations of participants (i.e., they were evaluated based on their previous medical
records). All these limit the generalizability of findings for patients who only present with
headaches, and may inflate errors in terms of the validity of treatment outcomes. Given
these limitations and coupled with an absence of studies evaluating the efficacy of an ACT
intervention for headache management, further research is warranted.

To our knowledge, there have been no RCTs that have recruited community-based
headache samples, provided official headache diagnoses for participants, and evaluated the
efficacy of an ACT-based intervention exclusively developed to address the difficulties of
headache sufferers. Further, no studies have examined the effects of an ACT intervention
that includes all six proposed components for headache sufferers. Also, no previous studies
have examined the long-term efficacy of ACT by including a 6-month follow-up.

The purpose of the present study was to examine in a Randomized Controlled Trial
(RCT) design the efficacy of an ACT-based 9-session group intervention for patients
diagnosed with primary headaches, added to the medical treatment already being
prescribed and used by clients, compared to a Wait-list Control Group (WL). Based on
preliminary empirical findings pointing to the efficacy of ACT for head pain, the
hypotheses of the study were:

1. The ACT group would demonstrate improvements in primary outcomes (i.e.,
psycho-social functioning, disability, and quality of life), when compared with the WL at
post-treatment and 3-month follow-up, and when the data examined in both completer and
intent to treat analyses.

2. The ACT group would result in reductions in secondary outcomes (i.e., headache
severity, headache-related medical utilization, and psychological distress), when compared
with the WL at post-treatment and at 3-month follow-up periods, and when the data
examined in both completer and intent to treat analyses.

3. The ACT group, compared to the control, would present significant changes in
the ACT processes (i.e., increases in pain acceptance, committed actions, values progress,

and mindfulness, and decreases in cognitive fusion, avoidance of pain, and obstruction in
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pursuing valued living), when compared with the WL at post-treatment, and at 3- month
follow- up, and when the data examined in both completer and intent to treat analyses.

4. The ACT group would demonstrate continued improvements in all outcomes and
processes assessed, at 6-month follow-up, when the data examined in both completer and
intent to treat analyses. Given that the control group entered treatment at 3-month, no
group comparisons were made at the 6-month follow-up point.

The study received approval from the Cyprus National Bioethics Committee
(reference: EEBK/EII1/2013/05), and the Cypriot office of the Commissioner for personal
data protection (reference: 2.0.18/11). Also, the current study was conducted in compliance
with the Helsinki Declaration of ethical principles for medical research involving human
subjects, and has been registered with the clinical trials.gov registry (NCT02734992).

Method

Participants

Headache sufferers were recruited through a variety of sources in the island of
Cyprus: via mailings to private-care Neurologists; e-mails, newsletter adverts, and fliers
distributed at various locations (e.g., municipalities, libraries, outpatients’ waiting rooms,
etc.); articles published in local newspapers; referrals resulting from previous ALGEA
studies® (Karekla, Karademas, Vasiliou, Kasinopoulos, Flouri, Christou et al., in press);
and through the facebook page of the Algea project The recruitment was conducted over a
six month period (from Sept. 2013- February 2014) and more than half of the participants
came from self-referrals from the general community. 87% of potential interests came
from the district of Nicosia, 6% from the district of Larnaca, and 7% from the district of
Limassol.164 individuals were screened via telephone and of those, 94 were invited to
participate in the study. Table 3 illustrates the demographics and headache history of the
sample. Given that research demonstrates no differences in terms of the way Migraine and
Tension-type Headache sufferers utilize avoidance (Karli, Zarifoglu, Callsir, & Akgoz,
2005), a mixed headache sample was employed in this study. 79.8% of the total sample
was diagnosed with Migraines and 11.7% with Tension-Type headaches. Figure 2 presents
the study CONSORT flow diagram.

Inclusion & Exclusion Criteria

Selection criteria included: a) meeting the diagnostic criteria for the Primary
Headache of the Classification Committee of The International Headache Society
(International Classification of Headache Disorders-11 [ICHD-I1]; HIS, 2013); b) being at
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least 18 years; c) sufficient reading ability in Greek; d) and stable pharmacotherapy (i.e.,
remained unchanged for at least four weeks before treatment and remained unchanged over
the course of treatment), especially prophylactic, abortive, psychotropic, analgesic or other
headache medications. Participants completed a daily headache self-monitoring comprising
of a Likert-type scale from 0 = not at all to 10 = extreme level assessing: daily headache
activity, disability, levels of stress, quality and quantity of sleep amount. Also, participants
were requested to keep a record of any extra medications taken over their standard
prescription in order to prevent or alleviate headache and whether they visit a physician
due to a headache. The diary was distributed three weeks before the beginning of the trial
to ensure stability of the headache experience and remained throughout the trial’s period.
Participants were excluded if a) they had an active psychotic spectrum condition or
manic episode, suicidal ideation/ intent or substance use problems within 6 months prior to
recruitment; b) there was a history of seizure, facial neuralgia or other secondary headache
diagnoses, as these conditions might preclude the accuracy of primary headache diagnosis;
c) there was evidence of significant cognitive impairment as assessed using the Mini-
mental Status Examination (MMSE score < 20); d) they were living in nursing homes; €)
they had multiple pain sides (pain experienced in multiple body sides or groups of muscles)
excluding headaches; f) they took part in other psychological interventions or counseling
(particularly for managing headache) over the last two years; and g) they were pregnant or
lactating, as hormonal imbalances may cause unpredictable headache episodes that need
special treatment. All criteria were assessed based on two structured clinical interviews

(one medical and one psychological).

Assessment Procedures

164 interested individuals were initially screened for eligibility via a brief
telephone interview by a study researcher. After being informed that they would participate
in a study assessing the efficacy of a treatment that may not be a larger-scale study, and
signing a consent form, candidates received both a medical examination by the study
neurologist and a psychological evaluation by a-doctoral-level- clinical psychology trainee.
70 individuals were excluded for various reasons (see Figure 2), and referred to local
medical or mental health providers if necessary. Two individuals were diagnosed with
secondary headaches rather than primary and were excluded. The neurologist conducted a
neurological examination, requested lab tests, ordered an MRI scan, and established an
official headache diagnosis using the diagnostic criteria of the ICDH-II (IHS, 2013). The

psychological evaluation consisted of a psychosocial history/interview intake form that
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was based on an adapted version of Smitherman et al.s’ (2014) headache assessment

(permission granted).

Randomization Procedures

Following assessment procedures, eligible participants were randomly assigned to
either Acceptance Commitment Therapy with Medical Treatment as Usual (ACT) or Wait-
list Control Group (WL). This group was purely a wait-list and no new medication was
added. Participants in this group were receiving their medication as usual (i.e., rescued or
prophylactic). A simple within-sample randomization technique was used with participants
being randomized in a single block. This technique requires that a person randomly
matches codes (e.g., “F’= ACT or “A”= WL) next to participants [.Ds’ in a single block
workbook. First, all eligible participants were passed into an excel file (a single block
workbook). Second, an independent to the study person received instructions to randomize
each participant into one of the two conditions. Third, the person conducted the
randomization created two lists with participants: one including the 1.Ds of the 47
participants allocated in the ACT group and another (47 participants) for those allocated in
the WL group (see Wicksell, Melin, Lekander, & Olsson, 2009, for a similar
randomization procedure). Individuals allocated to the WL group did not receive
medication as part of the study aims but were asked to continue their medications as
prescribed by their medical provider. This within-sample randomization technique (a
single block) was considered appropriate for examining the hypotheses of this study
because it: (a) maximizes the possibility that the two groups are equivalent (e.g.,
participants have 50% chance of being randomly allocated to either condition; Rains et al.,
2005), (b) limits the risk of increased variance in the two groups, and (c) increases the
validity power of treatment outcomes (Penzien et al. 2005). Altough the use of a non-active
treatment control group inflates treatment errors (e.g., inability to blind both therapist and
participants; Rains & Penzien, 2005), it was chosen because it represents a standard of
proof and a valid comparison group for trials assessing treatment efficacy (Arian,
Campell,Cooper, & Lancaster, 2010; Nathan, Stuart, & Dolan, 2000).

Assessment Procedures Post-randomization

Participants in both groups (ACT vs. WL) completed the same package of
questionnaires at three different assessment points: pre-treatment, post-treatment, and at 3-
month follow-up. Given that the control group entered treatment at 3-month, only the ACT

completed the same package at 6-month follow-up.

34



Participants randomized to the wait-list condition were informed from the
beginning that they would receive the intervention with a 4-month delay, but were asked to
continue their medical treatment as prescribed by the treating physician. During the
waiting period, participants in WL groups were contacted four times by telephone so as to
maintain contact, answer any questions, and ensure the stable continuation of headache
pharmacotherapy. Upon completion of the ACT 3-month follow-up, the WL group was
enrolled to receive the ACT intervention.

Treatment Protocol

The new full ACT treatment protocol, was developed for the aims of this study, ,
and consisted of a therapist’s manual, a complementary participants’ Action Plan (AP)
workbook, and two CDs with mindfulness exercises. The new protocol (Vasiliou &
Karekla, 2015), which was part of a multilevel collaborative European funded research
project named “Algea” investigating critical factors in pain adjustment and testing novel
psychological treatments in chronic pain (Karekla et al., in press), was developed based on:
(@) previous ACT-related tested protocols (e.g., Dahl & Lundgren, 2006; Dahl, Wilson,
Luciano, & Hayes, 2005; Forsyth, & Eifert, 2007; Hayes & Strosahl, 2004; Hayes et al.,
2011; Karekla, 2010; McCracken, 2005; Turk & Winter, 2006; Vowles & Sorrell, 2009),
(b) recent ACT-related material retrieved by the ACBS website

(https://contextualscience.org/; Association for Contextual & Behavioral

Sciences[ACBS]), and (c) findings from an Algea’s study investigating psychosocial needs
of Greek-speaking chronic pain patients (Karademas, Karekla, Flouri, Vasiliou,
Kasinopoulos, & Papacostas, under review; Stavrinaki, Paraskeva-Siamata, Vasiliou,
kasinopoulos, Karekla, Karademas et al., 2014; Vasiliou, Flouri, Karademas,
Kasinopoulos, & Karekla, 2015).

The primary purpose of this protocol was to alter participants’ responses to head
pain, with the aim to decrease disability, increase physical and psychological functioning,
and improve quality of life. The protocol was developed to be consistent with the ACT
approach, thus exercises and illustrations facilitating the development of the six ACT
processes were intergraded, and the main aim was to address daily head pain problems
(e.g., avoidance, functioning, sleeping difficulties, disability, etc.). The protocol comprised
of the following goals that trained therapist should specify: (a) building awareness on the
futile effects of head pain control (i.e., pain cannot be controlled, may get worse in the
long-run, & control attempts limits valued living); (b) learning to recognize headache-

related thoughts, emotions and sensations for what they are (i.e., detachment for the literal
35


https://contextualscience.org/

meaning of them- cognitive defusion); (c) increasing willingness (acceptance) to head
pain; (d) establishing effective responses to pain such that responses increase values-based
actions; (e) cultivating the ability to adopt a perspective taking over physical sensations
(i.e., perspective of an observer self over the head pain); (e) clarifying values and
promoting meaningful activities even in the presence of head pain; and (f) increasing
healthy behavioral patterns (e.g., sleep hygiene, healthy diet habits, exercise, activity
pacing) with the aim of improving functioning even if pain remains relative stable.
Material was presented using a variety of methods including metaphors, experiential
exercises, illustrations and behavioral activation techniques. Session-by-session outlines
with objectives are presented in table 2.

Although each session had specific objectives, therapists within the time frame,
were allowed to accommodate discussion or other group dynamic issues as needed. All
participants received the Participants Action Plan Workbook which included: an outline of
each session, the activity plan assignments, a weekly headache diary, and two CDs with
mindfulness recorded exercises. Participants were encouraged to attend all sessions.
Individuals missing more than two consecutive sessions or more than four sessions out of
the nine (not consecutive), were dropped out of the treatment.

The nine, weekly, 1.5-hour treatment sessions were conducted in groups of
approximately 8-10 participants and two co-therapists. Therapists were doctoral Clinical
Psychology Trainees (2" or 3" year of their training at the University of Cyprus) who
participated in a comprehensive training program (> 35 hours training) in the ACT
approach and received instructions on how to deliver the specific protocol, by a peer-
reviewed trainer/expert in ACT and two international ACT consultants. Treatment sessions
were carried out at the Cyprus Institute of Neurology and Genetics (CING), the University
of Cyprus (UCY), and municipal community social centers in private classrooms at
specific pre-arranged days and times. Finally, weekly peer and individual supervision
meetings lead by a licensed Clinical Psychologist were carried out.

Follow-up Assessment

For the follow-up assessments, participants in both groups were invited to attend a
follow-up meeting. Those in the wait-list group completed the questionnaires and then
entered the ACT treatment. Those in the ACT met as a group, completed the
questionnaires, and briefly discussed any difficulties pertaining to implementing the
material taught in their daily lives. For those participants who were not able to attend

follow-up meetings, but were willing to complete the assessment, researchers either mailed
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the questionnaire to participants or e-mailed the questionnaires to a corresponding e-mail
address, with directions to complete and send back within a week. Self-addressed and

posted-paid envelopes were provided for the return of the questionnaires via mail.

Treatment Outcomes and Process Measures

All measures were selected with regard to recommendations given by the Initiative
on Methods, Measurements, and Pain assessment in Clinical Trials group (IMMPACT;
Dworkin et al., 2005), and the guidelines for the design of clinical trials evaluating
behavioral headache treatments (Penzien, Andrasik, Freidenberg, Hoole, Lake, Lipchik, et
al., 2005). Participants at the end of each session assessed the therapists’ competence, the
treatment satisfaction, and the therapeutic alliance (see appendix C for relevant forms).
Measures that were not available in the Greek language (i.e., b-HDI, MSQ v 2.1., EQ,
CAQ, VQ) were translated using standard front and back-translation procedures. Any
inconsistencies were corrected in order to reflect the same item content as the original
version. Prior to the statistical analyses, psychometric properties for all non-validated
measures were examined [e.g., confirmatory factor analyses (CFA), convergent validity,
internal consistency]. None of the non-validated scales appeared with different structure
when compared to their original counterparts, except for the process measure of
Experience Questionnaire (EQ; Fresco, Moore, van Dulmen, Segal, Teasdale, Ma et al.,
2007) which presented with psychometrically poor characteristics (e.g., factors were not
confirmed with its English counterpart, low reliability in each of its sub-scale, etc.), and

thus, it was excluded from further analyses.

Primary Outcomes

As per IMMPACT’s and Penzien’s et al (2005) recommendations, primary
outcomes included measures of physical and emotional functioning, headache-related
disability, and the quality of life.

The Henry Ford Hospital Headache Disability Inventory (b-HDI; Jacobson,
Ramadan, Aggarwal & Newman, 1994) is a 25-item measure, divided into two sub-group
scales: Functional (HDI- Func; 13 items) and Emotional (HDI- Em; 12 items) disability,
and evaluates the effect of a headache on daily activities (e.g., ‘Because of my headache |
am less likely to socialize’). Answer choices are “yes” = 4 points, “sometimes” = 2 points,
and “no” = 0 points. Points in each subscale are summed and higher scores indicate greater
disability caused by headaches (a general disability score; HDI). b-HDI has demonstrated
high reliability (Cronbach’s alpha = .84), and sufficient validity with theoretically-related
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scales. Cronbach’s alpha for this study were: .93 for the total score, .88 for functional and
.87 for emotional subscales.

The Migraine-Specific Quality of Life Questionnaire version 2.1 (MSQ v 2.1;
Martin, Pathak, Sharfman, Adelman, Taylor, Kwong et al., 2000; use permission received
from GlaxoSmithKline; GSK USMA health outcome group) is a 14-item scale assessing
the impact of headaches on patients’ quality of lives over the past four weeks on a 6-point
frequency-type scale, with 1 = none of the time and 6 = all of the time. Prior to using the
scale, some items were slightly modified (the word “migraines” was substituted with the
word “headache”) in order to be more broadly applicable for all primary headache
diagnoses, not only Mls (i.e., no differences in reliability were found between patients with
migraines and other primary headache diagnoses). The scale is comprised to reflect three
dimensions: (a) Role Restrictive (MSQ-RR; 7 items); assesses the degree to which
performance of daily activities is limited by headaches, (b) Role Preventive (MSQ-RP; 4
items); assesses the amount of normal activities interrupted by headaches, and (c)
Emotional Function (MSQ-EF; 3 items); assesses the degree to which emotional reactions
(e.g., frustration) affect headaches. Each of the three dimensions is scored following a two-
step approach. First, all items are reversed so as higher scores indicate a higher quality of
life. Second, raw scores for each dimension are computed by multiplying the raw score of
each dimension subtracting it from the number of items, and then dividing it by a
corresponding algebraic value (i.e., 35 for RR; 20 for RP; 15 for EF). Each dimension is
converted to a 0-100 scale in order to reflect the percentage of the total possible score
achieved by participants. MSQ presents adequate psychometric validity and reliability
(Cronbach’s alphas = .86-.96) across different headache groups (Cole, Lin & Rupnow,
2007; Rendas- Baum, Bloudek, Maglinte & Varon, 2013). Cronbach’s alphas for the
current study were .93 for MSQ-RR, .87 for MSQ-RP, and .83 for MSQ-EF.

Secondary Outcomes

Secondary outcomes included variables of interest that, albeit important, were not
the main focus for improvement within this trial.

Greek Brief Pain Inventory (G-BPI; Mystakidou, Mendoza, Tsilika, Befon, Parpa et
al., 2001; Original version: Cleeland, 1994) is an 11-item measure of pain intensity (4
items) and pain interferences (7-items). For the purpose of this study, only the pain
intensity subscale was used as pain interference was measured with the MSQ-RP subscale.
Pain intensity items (e.g., please rate your pain by marking the number that best describes

our pain on average), rated on a scale from 0 = “no pain” to 10 = “pain as bad as you can
p p y
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imagine”. The G-BPI has shown good reliability test scores, cronbach’s alpha test score for
interference was .85 and intensity .88 (Mystakidou et al., 2001). Cronbach’s alpha for this
study was .78 (pain severity).

Medical Utilization (use permission received by Vowles & McCracken, 2008), four
items assess medical visits in relevance to headache and its treatment. Participants record
the total number of headache-related medical visits they had over the last two months in
four areas: (a) Number of #headache-related visits to different physicians, (b) Number of
#primary care visits for headache, (¢) Number of #Emergency department visits for
headache, and (d) Number of #hospitalizations due to headache. Numbers of #headache-
related visits to different physicians are summed and a total score of visits is calculated.
The other three types of medical visits are added, composing an overall index of headache-
related medical utilization.

The Hospital Anxiety and Depression Scale- Greek version (HADS; Mitsopoulos,
Douzenis, Kalkavoura, Christodoulou, Michalopoulou, Kalemi et al., 2007; Original
version: Zigmond & Snaith, 1983) is a 14-item questionnaire assessing levels of
Depression (HADS-dep) and Anxiety (HADS-anx) symptomatology, considered unbiased
by coexisting medical conditions (Snaith, 1987). Each subscale consists of 7 items rated on
a 4-point scale (0-3). Higher scores indicate greater anxiety and depression. The Greek
version presents with high reliability (Cronbach’s alpha = .88) and validity. Cronbach’s

alpha for this study was a = .75 for depression, and a = .84 for anxiety.

Process Measures

Process measures assessed mechanisms of treatment effects as proposed by the
ACT approach (Hans & McCracken, 2014).

The Greek Chronic Pain Acceptance Questionnaire (G-CPAQ); Vasiliou, Karekla,
Kasinopoulos, & Michaelides, under review; Original version: McCracken, Vowles, &
Eccleston, 2004) assesses pain acceptance using two sub-factors: Activity Engagement (G-
CPAQ-AE;4 items), indicating the degree to which participants engage in meaningful
activity even in the presence of pain; and Pain Willingness (G-CPAQ-PW;4 items),
assessing the degree to which individuals experience pain without trying to change,
control, or struggle with it. The G-CPAQ is rated on a 7-point frequency-type scale (1 =
“never true” to 6 = “always true”) and yields a total sum. Higher scores denote greater AE
and PW. The G-CPAQ presents with high reliability (alpha = .80) and adequate construct
validity with theoretically related constructs. Cronbach’s alpha for this study was .78 for
the total score, .83 for G-CPAQ-AE and .63 for G-CPAQ-PW.
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The Greek Psychological Inflexibility in Pain Scale (G-PIPS-I11; Vasiliou, Karekla,
Michaelides, & Kasinopoulos, in preparation; Original Swedish version: Wicksell,
Lekander, Sorjonen, & Olsson, 2010) contains 12 items assessing psychological
inflexibility in two subscales: a) Avoidance of pain (G-PIPS-avoid; 8 items), examining
behaviors that lead to avoidance of pain and related distress; and b) Cognitive Fusion (G-
PIPS-fus; 4 items), assessing how patients’ thoughts about an event can lead to avoidance
of pain or distress. Items are rated on a 7-point frequency-type scale, with 1 = “never true”
and 7 = “always true”. The scale shows good psychometric properties in its Greek version
(Vasiliou et al., in preparation). Cronbach’s alpha for this study was .90 for the total score,
.90 for the G-PIPS-avoidance and .68 for the G-PIPS-fusion subscale, which is similar with
the original version (.89 for the total scale, .90 for avoidance, and .75 for cognitive fusion).

Committed Action Questionnaire (CAQ; McCracken et al., 2014), is an 8-item scale
assessing goal- directed behaviors (McCracken, 2013) in two sub-scales: a) 4 positively
worded items (“I prefer to change how | approach a goal rather than quit”), and b) 4
negatively worded items (“If | cannot do something my way, | will not do it at all) of
committed actions. Items are rated on a likert-type scale from 0 = never true to 6 = always
true. Negatively worded items are reversed so as to reflect higher levels of committed
actions. A total score from the two subscales reflects an individual’s tendency to persist in
value-driven behaviors. CAQ presents with high reliability (alpha = .87) and sufficient
validity with other related instruments, including pain acceptance, depression, and
functioning (McCracken et al., 2015). Cronbach’s alpha for this study was .80 for the total
score, .92 for the positively worded committed action items and .71 for the negatively
worded items

The Valuing Questionnaire (VQ; Smout, Davies, Burns, & Christie, 2014), is a 10-
item instrument assessing the extent to which individuals acted based on personal values
during the past week in two dimensions: progress in identified values (VQ-Pr; 5 items, e.g.,
“l worked toward my goals even if I didn’t feel motivated to do so”), and obstruction of
valued living (VQ-Ob; 5 items, e.g., “When things didn’t go according to plan, I gave up
easily”). Items are rated on a 7-point Likert scale with 0 = not at all true and 6 =
completely true. Higher scores in the progress subscale represent pursuing valued living,
whereas higher scores on the obstruction subscale indicate psychological barriers (e.g.,
disturbing thoughts, emotions, sensations, etc.) in pursuing valued living. VQ demonstrates
good convergent validity and high reliability (alpha = .87 for each subscale; Smoot et al.,
2014). Cronbach’s alpha for this study was .62 for VQ-obstruction and .87 for VQ-
progress. The low variability in obstruction subscales warrants further psychometric

40



examination of the VQ. Thus, any conclusion derived from the VQ-obstruction subscale
should be interpreted with caution.

The Cognitive Affective Mindfulness Scale-Revised (CAMS-R; Feldman, Hayes,
Kumar, Greeson, & Laurenceau, 2007) is a 12-item self-report questionnaire assessing
affective and cognitive components of mindfulness. Items are rated on a 4-point Likert
scale from 1 = “rarely” to 4 = “almost always”. CAMS-R yields four factors, however, the
authors suggest the use of its total score assessing a general mindfulness level (Feldman et
al., 2007). CAMS-R presents with high reliability (alpha = .81) and adequate construct
validity. The Greek version presents with similar to original unitary factor structure, high
reliability (alpha = .88) and adequate construct validity with other scales. Cronbach’s alpha
for this study was .86.

Satisfaction with treatment

Satisfaction with treatment components were assessed with the Session rating scale
version 3 (SRS V.3.0; Duncan, Miller, Sparks, Claud, Reynolds, Brown et al., 2003).
Participants were rated their responses regarding the therapeutic alliance on a 10-cm visual
analog scale making a harsh mark on a continuum line representing on the left site the least
satisfaction, and on the right site the most satisfaction. Results were calculated by
summing the marks given by participants measured to the nearest centimeter on each of the
four lines. The four lines represented four items assessing therapeutic alliance: (a)
relationship (e.g., «I did not feel heard, understood, and respected” or “I felt heard,
understood, and respected”; (b) goals and topics (e.g., “We did not work or talk about what
I wanted to work on or talk about” or “We worked on or talked about what I wanted to
work on or talk about”); (c) approach or method (e.g., “The therapist’s approach is not a
good fit for me” or “The therapist’s approach is a good fit for me”); and (d) overall session
perception (e.g., “There was something missing in the session today” or “Overall, today’s
session was right for me”). Reliability presents high (alpha = .88) and concurrent validity
with similar measures, such as the helping alliance questionnaire (HAQ-11; Luborsky,
Barber, Siqueland, Johnson, Najavits, Frank et al., 1996) appears sufficient (Dunca et al.,
2003). Cronbach’s alpha for this study was .87.

Therapists’ Adherence and Treatment Fidelity

For the purpose of this study, a manualization of the treatment components and a
blinded session rating system (i.e., both are available upon request from the author) were

developed to examine therapists’ competence and overall treatment adherence. At least two
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sessions for each group were videotaped at random for adherence checks and supervision
purposes. An independent to the study registered Clinical Psychologist rated a sample of
14 ACT tapes to assess therapist competence and treatment fidelity. The rating system
comprised of four parts: (a) protocol adherence (i.e., a completion of a checklist during
sessions about components covered); (b) therapist competence (i.e., a completion of a
checklist during sessions about therapist actions and components covered); (c) anti-ACT
therapeutic responses (e.g., two items assessing how much the therapist encourages
participants to change or modify the content of their thoughts and feelings and how much
the therapist encourages participants to use avoidance of internal experiences as a way to
cope with their difficult experiences); and (d), and an overall session approach with three
items assessing: overall therapist adherence to the ACT approach, adherence to the aims of
the sessions, and general adherence to the sessions. The rating system consisted of a
Likert-type scale ranged from 0 = indicating very bad adherence, competence, etc. to 10 =
excellent adherence, competence, etc. A mean score for each of the four scale’s parts was
calculated based on the ratings of a clinician who analyzed the recorded videotaped

sessions for each group.

Data Analyses
Power Analysis & Preliminary Analyses

A G* power 3 software calculation (Faul, Erdfelder, Lang, & Buchner, 2007) was
employed to compute statistical power for the multilevel analyses or the probability of
rejecting the null hypothesis when the alternative is true. In order to compare means
assuming equal size groups, an F test for repeated measures, within-between interaction
tests was requested for estimating an a priori sample size, an error probability, and effect
size. Findings showed that a relatively stable group proportion of individuals that could
provide reliable effect size estimates would be a sample size of 72 individuals (36 in each
condition), and effect size npz =0.25 for p <.05.

Before running parametric tests, the data set was analyzed to detect possible
violation of assumptions (i.e., homogeneity of variance, normal distribution; as assessed by
the visual inspection of histograms, stem-and-leaf and normality plots, kurtosis and
skewness). None of the examined variables were transformed. To ascertain that data set
were randomly absent, missing values were analyzed with Little’s MCAR test in the
Missing Values analysis module. Given the amount of missing data (10.5% at Post), and

their random nature of missing cases (as assessed both via visual inspection of the missing
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data patterns and the non-significant MCAR testing; Little’s MCAR test, x°= 55.802, DF =
5, Sig = .63), it was decided that any form of imputation is unwarranted.

Statistical Analyses

In order to examine the study main hypotheses, first, a series of t-tests for
independent samples with Bonferroni corrections or x> (for categorical data) were executed
so as to evaluate the comparability of the two groups on socio-demographic and pre-
treatment assessment of primary and secondary outcomes, and process variables. Second,
the effects for each group (ACT vs. WL) across time on primary and secondary outcomes,
and on process measures was examined, using a 2X3 Repeated measures analysis of
variance (ANOVA: 2 Group: ACT vs. WL by 3 Time points: pre, post, and 3-month
follow-up). Also, One-way Analysis of variance (ANOVAs) were executed to examine the
main effect of Time, from pre-treatment to the 6-month follow-up, for the treatment group
only (the WL began the treatment at the end of the 3-month follow-up of the ACT group,
and thus there were no available 6-month follow-up data for this group). Statistical
correction adjustments were chosen in case of any violation of assumptions for parametric
statistics (e.g., in ANOVAS in a case of sphericity assumption violation, degrees of
freedom were adjusted using Greenhouse- Geisser correction; Field, 2005). Further, in
those outcomes and process measures where pre-treatment differences between the groups
were detected, a 2X3 Repeated measures analysis of covariance (ANCOVAs) with pre-
treatment data used as covariate and the outcome/process measures as dependent variables
was employed to test for within-group error variance (Van Breukelen, 2006; Vickers,
2004). Effect sizes were assessed using partial eta squared (npz) as follow: npz = 0.01 (small
effect), 7,°= 0.09 (medium effect), and #,” = 0.25 (large effect; Cohen, 1988).

Third, to examine bias in findings as a result of individuals who prematurely
terminated treatment or those who did not respond to post measures, intention-to-treat
(ITT) analyses following the last-value-carried- forward procedure (LCFP) were executed.
In this case, the last value that the participants gave (the pre-treatment scores) across all
variables for those considered drop-outs, were carried forward to post-treatment and
follow-up assessments.

Finally, an estimation of the percentage of the participants in the ACT showed
reliable changes after treatment was calculated utilizing the Jacobson’s reliable change
index formulae (RCI; Jacobson & Trau, 1991). RCI serves one aspect of clinical
significance (the other two include “normal” and “recovered” changes) and involves the

calculation of how much change has occurred during the course of the treatment that could
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not be accounted for by measurement errors (Jacobson, Roberts, Berns, & McGlinchey,
1999). The RCI estimates the range of individuals whose scores extend two standard
deviations beyond the mean for that population, following the completion of treatment (2
SD equates 1.94 for 90% Confidence Intervals; CI). Using the Jacobson’s formula, it was
examined whether participants’ scores in primary outcome variables change to a degree
that can be described as reliably improved. The Syt , as described by Jacobson & Truax

(1991), is provided by the following formulae:

SEM, = SDpre \1-7;, (standard deviation from Pre- treatment assessment
multiplied by the square root of 1 minus the test-retest

coefficient).

SEM , _ SDfup6 \1-1;, (standard deviation from Follow-up 6 months assessment

multiplied by the square root of 1 minus the test-retest

coefficient).

2 2
Suy = SEM + SEM] (Square root of the sum of the test-retest squared SEMs)

If the RCI (i.e., required change) for each participant is 1.94 or greater, then the
difference is statistically significant (1.94 equates to the 90% CI). If the RCI is less than
1.94 then the difference is not significant. Reliable change analyses were executed for the
two primary outcomes (HDI and MSQ) and the analyses were done for the 3- and 6-month
follow-up. Test-retest coefficient (ry2) for each scale was also calculated, as it was
considered necessary to estimate the Syi¢r. Given that there are no available norms from the
general population to estimate the other two aspects of clinical significant change (i.e.,
those considered moved from a “clinical” to a “normal” and “recovered” distribution; see
Jacobson et al., 1999), that require non-clinical norms only the RCI was calculated.

All statistical analyses were executed with the Statistical Package for Social
Science version 22.0 (SPSS, Inc., Chicago, IL).

Results
Participants Characteristics

Table 3 presents basic demographics and headache characteristics of participants.
The majority of participants in both treatment groups were women (84%), averaged 43.9
years of age (SD = 10.35), held a high or vocational school diploma (34%), were married
(72 %), and had an average monthly income around 1000 euro (37%). For both groups,

time since headache suffering onset varied between 1 to 46 years (M = 18.42 years, SD =
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10.81) and mean headache duration per month was 9.40 days (SD = 7.28; ranged 4 to 30
days/month). Also, most of the participants in both groups, at the time they were asked,
received prescribed medication for their headaches (71%).

Preliminary Analyses

Independent t-test analyses of differences between the two conditions at
pretreatment scores showed that participants in both groups were comparable on
demographics, primary, secondary and process outcomes. For each series of t- tests or x°
for categorical variables (i.e., demographics, primary, secondary, and process) a modified
Bonferroni procedure was employed in order to control for bias when running multiple
analyses. Specifically, the following p values were calculated and used for judging
significance across all analyses executed: for the demographics the cut off for significant
was p < .008 (.05 divided by 6 demographics variables for x°), p < .007 (.05 divided by 7
demographics variables for t-tests; for the primary measures, p <. 008 (.05 divided by the 6
outcome variables); for the secondary, p <.01 (.05 divided by the 5 outcomes); and for the
process, p <.005 (.05 divided by the 10 process variables). Comparisons using independent
t-tests or x? for categorical variables with Bonferonni corrections between the two groups
on demographic variables suggest that the ACT and WL groups did not differ on any
demographic variable (gender, age, educational level, family status, monthly income,
occupations, time since headache onset, headache index, medical prescription, headache
diagnosis, or cognitive abilities) , as assessed at pre-treatment.

For outcome and process variables, the mean scores of the two groups were found
to not differ on any of the variables, except for the primary outcome of emotional role
(MSQ-EM: tgg = 2.51, p = .04), with those in the ACT group presenting with slightly
higher quality of life (M = 27.47, SD = 5.16) in the dimension assessing emotional role,
than the WL group (N = 24.96, SD = 7.14). Also, there was a mean score difference in the
process variable assessing avoidance of pain (G-PIPS-av.;tg; = 6.35, p =.01), with those in
the ACT group demonstrating lower avoidance of pain (N = 28.16, SD = 9.21) than the WL
control group (M = 34.05, SD = 12.53). Therefore, for these two variables, any findings

should be interpreted with caution.

Treatment Outcomes and Process Effects (Intention to Treat Analyses; ITT)

Given that they were no differences in findings on the primary, secondary, and
process variables when the data examined in terms of treatment completers and intention-

to-treat analyses?, the results presented here are based on the intention-to-treat analyses
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(ITT) using the Last Carried Forward Procedure (LCFP). Table 4 illustrates the results
from primary and secondary outcomes, and table 5 illustrates the results from the process
measures as they were assessed in the two groups on pre-, post- and 3-month follow-up
assessments, when the data for those considered drop-outs were carried forward to post-
treatment and 3-month follow-up. For comparison purposes, Appendix A-1 presents the
results from treatment completers (Tables A-1 and A-2 correspond to the tables 4 and 5

illustrated in the main text).

ITT: 2X3 Repeated Measures ANOVA of Group (ACT vs. WL) by Time (pre, post,
follow-up) for Primary Outcome Measures

A repeated measures ANOVA was used to examine the effects of Group by Time
(pre, post & FU-3M) on the primary outcome measures, when the data for those considered
drop out were carried forward to post-treatment and 3-month follow-up. The ACT vs. WL
groups did not differ at pre-treatment on all primary outcomes. There was a significant
interaction effect of Group by Time on general disability scores [F (1.59, 120) = 6.22, p <
.01, n,” =.09] (see table 4 and figure 3). There were also significant main effect of time [F
(1.59, 120) = 27.84, p < .001, npz =.32], with general disability decreasing across the three
treatment time points, and a main effect of group [F (1, 60) =5.99, p < .01, npz =.09] with
the ACT group presenting with lower general disability (M = 38.92)* than the WL group
(M =52.80). Single degree of freedom interaction contrasts showed that the two groups
differed at post-treatment [F (1, 60) = 6.99, p < .01, npz =.10] and at 3-month follow-up [F
(1,60)=9.09, p<.01, npz =.13] with those in the ACT group presenting with lower
disability when compared to the WL group.

Additionally, there was a significant interaction of Group by Time on functional
disability scores [HDI-Func; F (1.63, 120) = 8.87, p < .001, npz =.13], and significant main
effect of time [F (1.63, 120) = 31.93, p <.001, an = .35], with functional disability
decreasing across time. There was a main effect of group [F (1, 60) =5.03, p <.05, npz
=.08], with the ACT group demonstrating lower functional disability (M = 20.35) than the
control (M = 26.91). Single degree of freedom interaction contrasts showed that the two
groups differed at post-treatment [F (1, 60) = 7.29, p < .01, npz =.11] and at 3-month
follow-up [F (1, 60) =7.96, p < .01, npz =.12], with those in the ACT group presenting
with lower functional disability compared to the WL group.

There was a significant interaction of Group by Time on emotional disability scores
[HDI-Em; F (1.52, 120) = 3.02, p < .05, 5,> = .05] (see table 4). Significant main effect of
time [F (1.52, 120) = 23.16, p<.001, npz =.28] were found with emotional disability scores
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decreasing across the three time points, and a significant main effect of group [F (1, 60) =
6.12, p < .01, ;7p2 =.09], with the ACT showing lower emotional disability (M = 18.17)
than the control group (M = 25.29). Single degree of freedom interaction contrasts showed
that the two groups differed at post-treatment [F (1, 60) =5.76, p < .01, an =.09] and at 3-
month follow-up [F (1, 60) = 8.87, p <.01, npz =.13], with those in the ACT group
presenting with lower emotional disability compared to the WL group.

For headache-specific quality of life, results demonstrated a significant Group by
Time interaction on the role restrictive dimension of the quality of life scale [MSQ-RR; F
(1.42, 120) =5.53, p < .01, npz =.08] (see table 4 and figure 4). There was also a
significant main effect of time [F (1.42, 120) = 30.11, p <.001, npz =.33], with role
restrictive quality of life increasing across the three time points, and a main effect of group
[F (1, 60) =12.51, p <.001, npz =.17], with the ACT group presenting with higher quality
of life in terms of improving the performance of previously limited daily roles (e.qg.,
family, professional, social, etc.; M = 69.74) than the control group (M = 54.87). Single
degree of freedom interaction contrasts showed that the ACT group presented with higher
quality of life at post-treatment [F (1, 60) = 12.15, p <.001, np2 =.17] and at 3-month
follow-up [F (1, 60) = 17.96, p <.001, np2 =.23], when compared to the WL group.

A significant interaction effect of group by time for the role preventive dimension
of the quality of life scale was also found [RP-MSQ); F (1.68, 120) = 3.74, p < .05, qu
= .06] (see table 4). There was also a significant main effect of time [F (1.68, 120) = 9.09,
p <.001, npz =.13] with increasing scores of the role preventive dimension across the three
time points, and a significant main effect of group [F (1, 60) = 10.87, p <.001, ;7p2 =.15],
with the ACT group demonstrating higher levels of previously interrupted daily activities
due to headache (N = 82.74; e.g., routine tasks, job demands, social activities, etc.),
compared to the control group (N = 68.23). Single degree of freedom interaction contrasts
showed that the two groups differed at post-treatment [F (1, 60) = 10.63, p <.001, npz
= .15], and at 3-month follow-up [F (1, 60) = 13.87, p <.001, #,° = .18], with those in the
ACT group presenting with higher improvements in the role preventive dimension of the
quality of life scale, when compare to the WL.

Finally, contrary to our hypotheses, there was no significant interaction effect of
Group by Time on the emotional functioning dimension of the quality of life scale (EM-
MSQ; [F (1.58, 120) = 1.46, p = .23, npz =.02]. Given that the two groups differed at pre-
treatment on their levels of emotional functioning scale, where the ACT group presented
with higher emotional functioning than the control group, the data were examined by
controlling for the influence of pre-treatment scores. There were significant group by time
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interaction effects for the emotional role [F (1, 72) = 3.39, p < .05, npz =.04]. An
examination of the single degree of freedom interaction contrasts (controlling for the pre-
treatment scores) showed that the two groups differed at post-treatment [F (1, 72) = 3.39, p
< .05, 57,° = .04] and at 3-month follow-up [F (1, 59) = 7.47, p < .01, 5,> = .11], with those
in the ACT group presenting with higher improvements in the emotional role dimension of
the quality of life (e.g., less frustration, anger, etc.) when compared to the WL.

ITT: One-way Repeated Measures ANOVA of Time (pre, post, follow up-3, & 6
months) for Primary Outcome Measures of ACT Group only

One-way Repeated Measures ANOVASs were examined to compare scores on the
primary outcomes for the ACT group only, at pre, post-treatment, at 3-, and 6-month
follow-up. This analysis is limited only to the ACT group as the WL group received the
intervention following the completion of the 3-month follow-up assessment of the ACT
group. Figure 5 illustrates the results of headache disability change scores across time.
Significant effects of Time for general headache-related disability [HDI; F (2.08, 57) =
19.15, p <.001, qu =.50], functional disability [HDI-Func.; F (2.06, 57) = 21.71, p < .001,
ny’ = .53], and emotional disability [HDI-Em.; F (2.11, 57) = 13.62, p < .001, 7,° = .42]
were noted, with those in the ACT group presenting with marked reductions in disability
scores across the four-time points.

Similar analyses were reported for the three dimensions of the quality of life scale
(MSQ). Figure 6 illustrates the results of the three dimensions of the headache-specific
quality of life scale. Results demonstrated significant effects of time on the three
dimensions of the quality of life scale, including role restrictive [MSQ-RR; F (1.88, 60) =
8.43, p <.001, 5,> = .30], role preventive [MSQ-RP; F (1.62, 57) = 3.01, p< .05, 7,° = .14],
and emotional functioning [MSQ-Em; F (1.85, 54) = 6.44, p < .01, npz = .26]. The quality
of life was consistently improved across the four-time points for two of the three
dimensions of the MSQ scale (RR & EM indicating a marked improvement in functioning,
but for the MSQ-RP, there was a slight reduction for the treatment group. Overall, changes
in headache-related disability were larger than changes in quality of life across time, with
the overall average effect size across all primary outcomes to be high, np2 = .35 (range: .14
-.53).

ITT: 2X3 Repeated Measures ANOVA of Group (ACT vs. WL) by Time (pre, post,
follow up) for Secondary Outcome Measures

A (2 by 3) repeated measures ANOVA examined the effects of Group by Time
(pre, post, & FUP-3M) on the secondary outcomes. There were no significant differences
in any of the secondary outcomes at pre-treatment. Results showed no significant
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interaction effects of Group by Time on the secondary outcomes, except for depression
[HADS-dep; F (1.78, 112) = 2.75 p < .05, npz = .05]. There was a significant main effect of
time [F (1.78, 112) = 58.78, p < .001, npz = .51], with depression decreasing across the two
time point, and main effect of group [F (1, 56) = 6.08, p < .01, npz =.10], with the ACT
group presenting with lower depression levels (M = 4.18) when compared with the WL
group (M =5.80). Single degree of freedom interaction contrasts showed that the two
groups differed at the levels of depression at post-treatment only [F (1, 56) = 5.51, p < .05,
npz =.09], with those at the ACT group presenting with lower depression when compared
with the WL group (see table 4).

Given recent findings demonstrating continued improvements in pain severity and
psychological distress following an ACT-based approaches for pain (Veehof, Trompetter,
Bohlmeijer, & Schreurs, 2016; Vowles, Witkiewitz, Levell, Sowden, & Ashworth, 2016),
we proceeded to examine the single degree of freedom interaction contrasts to investigate
any possible differences on the secondary outcomes of the groups at post-treatment and 3-
month follow-up. Results showed that the two groups differed at pain severity scale, with
those in the ACT group presenting with lower pain severity at post-treatment [F (1, 56) =
16.41, p < .001, #,° = .23] and at 3-month follow-up [F (1, 56) = 15.36, p <.001, 5,° = .21]
compared to the WL group. No other differences in secondary outcomes of the groups
were observed.

ITT: One-way Repeated Measures ANOVA of Time (pre, post, follow up-3, & 6
months) for Secondary Outcome Measures of ACT Group only

One-way repeated measures ANOVAs of time showed significant effects of time
on pain intensity [GBPI; F (2.09, 57) = 3.14, p < .05, 5,> = .14], frequency of medical
utilization [F (1.86, 48) = 3.51, p < .05, npz =.18], and depression [HADS-dep; F (1.93, 54)
=7.56, p <.001, npz =.30] with significant reductions across the four time points for all
these measures. The overall average effect size across all secondary outcomes was
medium, ,” = .16 (range: .03 -.30).

ITT: 2X3 Repeated Measures ANOVA Group (ACT vs. WL) by Time (pre, post,
follow-up) for Process Measures

A (2 by 3) repeated measures ANOVA examined the effects of Group by Time
(pre, post & FU-3M) on process measures. Figure 7 illustrates the effect sizes for all
process measures. The two groups did not differ at pre-treatment on all process measures
except for the avoidance of pain, where the ACT presented with lower avoidance of pain

than the control group.
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There was a significant interaction of Group by Time on pain acceptance [G-
CPAQ; F (2,56) =4.49, p< .01, npz =.14] (see table 5). There were also significant main
effect of time [F (2, 56) = 7.54, p < .001, npz =.22], with an increased level of pain
acceptance across time, and a main effect of group [F (1, 57) = 9.49, p <.001, npz =.15],
with the ACT group presenting with higher pain acceptance (M = 28.63) than the control
group (M =22.26). Single degree of freedom interaction contrasts showed that the two
groups differed at post-treatment [F (1, 57) = 8.95, p <.001, npz =.14], and at 3-month
follow-up [F (1, 57) = 13.52, p <.001, npz =.19], with those in the ACT group presenting
with higher pain acceptance compared to the WL.

Similarly, there was a significant interaction effect of Group by Time on the
activity engagement levels [G-CPAQ-AE; F (2, 56) = 4.10, p < .05, npz =.13] (see table 5).
There were also significant main effect of time [F (2, 56) = 3.17, p < .05, np2 =.10], with
those in the ACT demonstrating an increased in activity engagement across time, and a
main effect of group [F (1, 56) = 6.54, p < .01, ;7p2 =.10], with the ACT group presenting
with higher levels of activity engagement (M = 16.92) compared to the control group (M =
13.31). Single degree of freedom interaction contrasts showed that the two groups differed
at post-treatment [F (1, 57) = 7.90, p < .01, np2 =.12], and at 3-month follow-up [F (1, 57)
=9.22, p<.001, npz = .14], with those in the ACT group presenting with a mark
improvement in activity engagement compared to the WL group. Contrary to our
hypotheses, there was no significant interaction of Group by Time on pain willingness [G-
CPAQ-PW; F (1.68, 114) = 1.33, p = .26, npz =.03]. Given the significant attention in the
protocol for enhancing pain willingness (as part of the process of pain acceptance), we
proceeded to the examination of single degree of freedom interaction contrasts to
investigate any possible differences of the groups at post-treatment and 3-month follow-up.
Results demonstrated that the ACT group significantly differed at post-treatment [F (1, 57)
= 4.10, p < .05, 5,> = .07] and at 3-month follow-up [F (1, 57) = 8.01, p < .01, 5,> = .12],
with those in the ACT group presenting with higher levels of pain willingness when
compared with the WL group.

Further, significant interaction effect of Group by Time were observed for the
psychological inflexibility in pain scale [G-PIPS; F (1.31, 104) = 10.72, p < .001, npz =.17]
(see table 5).There was also a significant main effect of time [G-PIPS; F (1.31, 104) =
24.72, p <.001, ;7p2 =.32], with the psychological inflexibility in pain levels decreasing
across time, and a main effect of group [G-PIPS; F (1, 52) = 10.21, p <.001, npz =.16],
with the ACT group presenting with lower psychological inflexibility levels (M = 42.68),
compared to the WL control group (M = 55.63). Single degree of freedom interaction
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contrasts showed that the two groups differed at post-treatment [F (1, 52) = 15.04, p <.001,
npy’ = .22], and at 3-month follow-up [F (1, 52) = 12.92, p < .001, 5, = .20], with those in
the ACT group presenting with lower psychological inflexibility in pain when compared
with the WL group.

Accordingly, significant interaction effect of Group by Time on the cognitive
fusion subscale was also observed [PIPS-fus.; F (1.38, 112) = 8.32, p <.001, npz =.13]
(see table 5). There was a significant main effect of time [G-PIPS-fu.; F (1.38, 112) =
17.72, p <.001, npz = .24], with decreasing scores on the cognitive fusion subscale on time,
and significant main effect of group [G-PIPS-fu; F (1, 56) = 6.55, p < .01, npz =.10], with
the ACT group presenting with lower fusion with pain-related thoughts (M = 18.90) than
the control group (N = 23.98). Single degree of freedom interaction contrasts showed that
the two groups differed at post-treatment [G-PIPS-fus.; F (1, 56) = 10.19, p <.001, npz
=.15], and at 3-month follow-up [G-PIPS-fus.; F (1, 56) = 8.70, p < .01, npz =.13], with
those in the ACT group presenting with lower levels of fusion with pain-related thoughts
when compared with the WL group.

Regarding the avoidance of pain subscale, there was also a significant interaction of
Group by Time [PIPS-av.; F (1.28, 104) = 6.92, p < .01, np2 =.12] (see table 5). There was
also a significant main effect of time [G-PIPS-av.; F (1.28, 104) = 17.35, p <.001, 5,°
= .25], with avoidance of pain decreasing across the two time points and a main effect of
group [G-PIPS-av.; F (1, 52) = 10.26, p < .001, npz = .16], with the ACT group presenting
with lower avoidance of pain (N = 23.98), compared to the control group (N = 33.61).
Single degree of freedom interaction contrasts showed that the two groups differed at post-
treatment [G-PIPS-av.; F (1, 52) = 14.07, p < .001, 5, = .21], and at 3-month follow-up
[G-PIPS-av.; F (1, 52) = 12.24, p < .001, npz =.19], with those in the ACT group
presenting with substantially lower avoidance of pain compared to the WL group. Given
that the two groups significantly differed at pre-treatment scores, where the ACT group
presented with lower avoidance of pain than the control group, findings were examined
controlling for the pre-treatment scores. Results demonstrated a significant group by time
interaction effect of the pain avoidance scale [G-PIPS-av.; F (1, 64) = 11.93, p <.001, npz
=.16], with those in the ACT group presenting with lower avoidance than the control
group.

Contrary to our hypotheses, there was no significant interaction effects of Group by
Time for committed actions (CAQ: F (2, 1.52) =.73, p > .05, npz = .01, value progress
(VQ-pr.; F (2, 1.63) =.28, p > .05, npz =.00), values obstruction (VQ-ob.; F (1, 1.53) =
2.43, p > .05, 5,° = .04), and mindfulness (CAMS-R; F (2, 1.56) = .31, p > .05, 5,> = .02].
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Given the inclusion of numerous sections in the protocol with material covering these
processes, we proceeded to investigate the single degree of freedom interaction contrasts in
order to explore any possible differences of the groups at post-treatment and 3-month
follow-up. Results showed that the two groups differed in their levels of committed action
(CAQ) at post-treatment [F (1, 56) = 6.39, p < .01, npz =.10] and at 3-month follow-up [F
(1,56) = 10.98, p <.001, #,° = .16], with those in the ACT group presenting with higher
levels of committed actions on time. Further, single degree of freedom interaction contrasts
also demonstrated that there was a significant improvement in values-based actions (VQ-
Pr.) for the ACT group when compared with the WL group at 3-month follow-up [F (1, 56)
= 4.13, p < .05, 5,> = .06]. Accordingly, significant single degree of freedom interaction
contrasts were also found for the values obstruction scale (VQ-ob.) at post-treatment [F (1,
57) = 4.05, p < .05, 5,> = .07] and at 3-month follow-up [F (1, 57) = 5.03, p < .05, 5,
=.08], with those in the ACT group presenting with marked improvements in values
obstructions when compared with the WL group.

ITT: One-Way Repeated Measures ANOVA of Time (pre, post, follow-up 3, & 6-
month) for Process Measures of ACT Group only

One-way Repeated Measures ANOVASs were examined to compare scores on the
process measures for the ACT group, at pre, post- treatment, and at 3, and 6-month follow-
up. Significant effects of Time were found for pain acceptance [G-CPAQ); F (1.67, 57) =
10.37, p <.001, npz = .35], activity engagement [G-CPAQ-A.E.; F (1.97,57) =4.99, p <
.01, 5, = .21], and pain willingness [G-CPAQ-P.W.; F (2.07, 54) = 11.04, p < .001, 5,> =
.38], with those in the ACT group presenting with marked improvements in pain
acceptance across the four time points. Further, significant effect of time were also found
for psychological inflexibility in pain [G-PIPS; F (1.96, 45) = 14.88, p < .001, npz = .50],
cognitive fusion with pain-related thoughts [PIPS-Fu.; F (1.98, 48) = 12.98, p < .001, npz =
.45], and avoidance of pain [PIPS-av.; F (2.03,45) = 10.37, p < .001, npz = .41], with those
in the ACT group demonstrating a substantial reduction in psychologically inflexible
responses to pain across time. Also, there was a significant effect of time for value
obstruction [VQ-Ob; F (1.70, 60) = 3.49, p < .05, npz =.15], with those in the ACT group
presenting with lower obstructions in pursuing values-based actions across time. The
overall average effect size across all process measures was high, npz = .26 (range: .03 -.50).

Provided that the two groups demonstrated low variability for some of the outcome
and process measures at pre-treatment (e.g., EM-MSQ, medical utilization, G-CPAQ-PW),
an examination of all outcome and process measures controlling for their pre-treatment
scores (ANCOVA) was executed. Results demonstrated a similar pattern of findings as
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presented with the repeated measures ANOVA of group by time analyses. In each outcome
and process measure, when the pre-treatment scores were controlled for, all the measures

presented findings that they were in the expected directions.

Reliable Change Analyses

Table 6 and Figure 8 illustrate the results of the reliable change analyses from pre-
treatment to 3, and 6-month follow-up outcome scores. In general there was a 63.18%
reliable improvement for all treatment outcomes, which was continued at 6-month follow-
up (79.35%). More than half of those participants in the ACT group provided data at 3-
month follow-up, presented with reliable improvements in general (68% for HDI-T) and
functional disability (68% for HDI-Func.) scales, with those presenting reliable
improvements at 3-month to continue improve at 6-month follow-up (90.90% for HDI-T
and 90.90% for HDI-Func.). Also, half of the participants who provided data at 3-month
follow-up showed improvements in the emotional disability subscale (53% for HDI-Em.).
Those participants presenting improvements at 3-month follow-up, presented with
substantial improvements at 6-month follow-up for this scale (90.48% for HDI-Em). A
small amount of individuals exhibited a decline in disability at 3-month follow-up, on
average for the three HDI subscales 6.53% of participants. None of the participants who
provided data showed declined at 6-month follow-up scores for general headache-related
disability and functional disability scores. However, 5% of the participants exhibited
reliable change in the emotional disability subscale (HDI-em) at 3-month follow-up
demonstrated a reliable decline at 6-month follow-up.

For quality of life, at 3-month follow-up 71% of participants reported a reliable
improvement in previously avoided roles due to headache (MSQ-RR), 68% reported
improvement in previously restricted roles due to headache (MSQ-RP), and half of the
participants showed improvement in emotional reactions (e.g., frustration) affecting
headaches (52% for MSQ-EM). At 6-month follow-up, participants noted further increase
in two of the three quality of life dimensions (80% for MSQ-RR and 71% for MSQ-EM).
However, for the role preventive dimension of the quality of life scale there was a 15.36%
reduction of participants classified as reliable improved (i.e., was 67.74% at 3-month and
53% at 6-month follow-up for MSQ-RP). Finally, few participants demonstrated a reliable
decline in quality of life dimensions at 3-month follow-up, on average 10.7%, and 14% at
6-month follow-up. Given the low test-retest correlations observed for the three
dimensions of the quality of life scale, findings of the MSQ for the reliable change analysis

should be interpreted with caution.
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Satisfaction with Treatment, Therapists’ Competence & Treatment Adherence

More than half of the participants in the treatment group (56.70% M = 59.96, SD =
21.80, range 6-90) reported that they were generally satisfied with the overall treatment.
Also, more than half of the participants (55.16%; M = 61.63, SD = 21.53, range = 8-90)
reported satisfaction with the therapists’ interpersonal styles across sessions (e.g., “how
heard, understood, and respected you felt”), and 60% (M = 58.20 (SD = 58.20, range = 5—
90) reported satisfied with the goals and topics of each session. Further, 57% (M = 60.42,
SD =22.07, range = 5-90) reported satisfied with the therapists’ approach (e.g., “how
appropriate the therapists’ approach was for their needs”), and the same percentage of
participants evaluated their experience from the treatment as positive (M = 59.58, SD =
22.08, range 5-90; “how positive the overall experience from the program was”). A blind
rate of sessions, examining therapists’ competence and overall treatment adherence, was
executed by an independent to the study Registered Clinical Psychologist. Ratings were
made separately for each of the four parts comprised of protocol adherence and overall
session’s competency. Mean overall therapists’ adherence to the protocol scores was 4.02
(ranged from 2 to 6) on a frequency-type scale (0-6) across ACT therapists, and mean
therapists competence scores was 4.03 (ranged from 2 to 5) on a frequency-type scale (0-
6). The anti-ACT therapeutic responses yielded a mean score of 1.21 (ranged from 0 to 2)
on a frequency-type scale (0 = not at all use to 10 = very frequent use). Mean therapists’
adherence to the ACT therapeutic style was 5.36 (ranged from 2.67 to 7.33), and mean
score of a global assessment of sessions was 7.67 (ranged from 4 to 10), as both assessed

on a frequency-type scale (0-10).

Discussion

The primary aim of this study was to evaluate the outcome and process effects of
an ACT-based 9-sessions group intervention of a community-recruited sample of patients
diagnosed with primary headache disorders, and in comparison to a WL group. Given that
the avoidance of internal and external triggers approach is considered a problematic coping
way of managing pain or other experiences associated with headache difficulties (Martin &
McLeod, 2009; Kelman, 2007), an alternative to the avoidance/ control approach was
examined. It was hypothesized that by emphasizing acceptance and valued living (ACT;
Hayes et al., 2012), sufferers would result in significant improvements in their daily
functioning and disability. In sum, our hypotheses were mainly supported, and findings
from this study suggest ACT as an efficacious approach in head pain management. Results
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are discussed based on the ITT analysis, which is considered a more stringent analysis.
Findings demonstrated that there was still evidence of significant changes both in treatment
outcomes and process effects, even when the “worst cases” (drop-outs) participants with

no improvements whatsoever were counted on.

Findings from this study showed that at the end of treatment and at 3-month follow-
up participants in the ACT group, compared to the WL group, achieved significant
declines in general, functional and emotional headache- related disability levels, and
demonstrated marked improvements in headache-specific quality of life dimensions.
Medium effect sizes were evident for all primary outcomes both following treatment
completion, and at 3-month follow-up. Notably, the effect sizes at 3-month follow-up for
two dimensions of the headache-specific quality of life scale (i.e., role preventive; MSQ-
RR and role restrictive; MSQ-RP) were the highest among the outcomes examined (.23
and .19, respectively), indicating that the suggested intervention increased participants’
performance of previously interrupted daily activities due to headache (e.g., exercise,
social life, other leisure time activities, etc.).

Findings from the reliable change analyses are promising, if we consider that more
than the half of treatment completers demonstrated reliable improvements in disability and
quality of life at 3-month follow-up, and almost two-thirds of treatment completers showed
further improvements on these variables at 6-month follow-up. Given the protracted and
extensive pain chronicity and treatment failures (i.e., more than 18 years since the onset of
suffering and, on average, 9 days of headache/month) of individuals participating in this
study, the findings from reliable change analyses are indeed noteworthy, and provide
further support for the efficacy of ACT in sufferers with recurrent headaches.

The effect of treatment across time from pre to 6 month follow-up was examined
only for the ACT group. Results demonstrated significant improvements in time for the
following outcomes: headache-related disability, quality of life, head pain intensity, the
frequency of medical utilization, and levels of depressions. Notably, in almost all of the
findings (except for the preventive role of quality of life dimension; RR-MSQ), the effects
sizes at 6-month follow-up were large (ranging from .26 to .53) indicating that an ACT-
based intervention is an effective approach for reducing the burden that headaches cause to
sufferers. The significant effects of ACT in lowering medical utilization imply that ACT
may also be a cost-effective approach for headache sufferers, but large-scale RCTs,
including individuals with medication-overuse headaches, can shed more light on this

issue.
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With regard to process effects, to our knowledge, this is the first ACT RCT study in
head pain that reports the effects of an ACT intervention including all six proposed
components for headache sufferers, and for over a longer than a 6-month follow-up period.
Results demonstrated significant improvements in pain acceptance, goal-directed
behaviors, and value-based actions; and substantial reductions in pain avoidance, fusion
with pain-related thoughts, and values obstruction at pre- to a 6-month follow-up. Effect
sizes across all process variables were uniformly large. Notably, two key factors that have
been repeatedly associated with pain-related disability, avoidance of pain and fusion with
pain-related thoughts (Crombez, Vlaeyen, Heuts, & Lysens, 1999; Vlaeyen & Linton, 2000;
Vasiliou et al., in preparation; Wicksell, Ahlgvist, Bring, Melin, & Olsson, 2008), marked
the highest levels of effect sizes across all ACT process variables (e.g., .41 and .45,
respectively), providing further support for the theoretical underpinnings of ACT that
deemphasize control and avoidance of internal experiences, and emphasize increases in
pain acceptance and valued living.

Overall, treatment outcomes from this trial are in line with previous studies
assessing ACT for head pain sufferers (Dindo et al., 2012; Mo’tamedi et al., 2012), and
offer new evidence for the efficacy of ACT in this population. For example, findings from
the effects of ACT in process measures indicate that inflexible and context incongruent
responding to pain (e.g., avoidance and fusion) can become more problematic than pain
itself, leading to needless suffering. In turn, adopting a more flexible way of coping with
pain experiences (e.g., an open and acceptance response) and doing so in service of valued
living, the result are increases in daily functioning and quality of life, even in the absence
of head pain reductions (Crombez et al., 1999; Dindo, Recober, Marchman, Turvey, &
O’Hara, 2013; Esteve & Ramizer-Maestre, 2013; McCracken & Gutierrez-Martinez, 2011;
Wicksell, Melin, Lekander, & Olsson, 2009; Vowles & McCracken, 2008; Vowles,
Witkiewitz, Levell, Sowden, & Ashworth, 2016). Study findings provide support to a new
stream of research proposing that the reduction of pain severity may not helpful in
promoting psychosocial functioning, particularly for many unavoidable pain conditions,
such as migraines, where direct control of pain cannot be entirely achieved. Thus, focusing
exclusively on alleviating pain may be impractical or in some cases counterproductive
(Ballantyne, 2016; Dindo, 2016; Vowles et al., 2016).

No significant group by time effects were found for pain severity, frequency of
physicians’ visits for headaches and anxiety levels. These variables constitute secondary
outcomes, and were not specifically targeted in the intervention. An absence in symptom
reduction (i.e., severity of pain and anxiety levels) is not surprising given that the main
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focus of ACT is on acceptance of all unwanted experiences even in the presence of head
pain.

As noted earlier, interventions for head pain that focus on the alleviation of pain do
not achieve enhancement of functioning and reduction in pain disability, at least for many
sufferers that experiencing continuous pain. Findings from this and other studies put into
question whether pain reduction should be the outcome of interest when the goal is to
improve pain-related functioning and disability. In fact, there is a stream of new research
questioning the added utility of head pain reduction, particularly for numerous sufferers
that reducing pain cannot be ultimately achieved (e.g., during a Ml episode), and instead
promotes new interventions emphasizing pain adjustment even if head pain remains
relatively stable (Chiappedi, Mensi, Termine, & Balottin, 2016; Dindo et al., 2012; Ford et
al., 2015; Mo’tamedi et al., 2012; Martin, Reece, Callan, MacLeod, Kaur, Gregg, et al.,
2014; Stonnington et al., 2016; Smitherman et al., 2015). A larger scale RCT is needed in
order to further demonstrate whether the null Group by Time interaction effect of pain
severity was due to a small sample size or due to the ACT approach that deemphasizes
pain reduction.

Lack of treatment effects in relation to headache sufferers’ frequency of visits to
physician and anxiety levels may be an artifact of the sample utilized. This sample,
although appeared dysfunctional in terms of pain chronicity, it was, generally, a
psychologically healthy group of community-based headache sufferers with relatively low
levels of distress and medical utilization. Given that the frequency of medical utilization
and visits to physicians represent a complex pattern of behaviors to capture with self-
reports, the present finding awaits further research. It may be argued that our methods of
assessing medical utilization with retrospective self-reports are not sensitive enough to
demonstrate changes. Utilizing more sensitive methods to measure medication use (e.g.,
ecologically momentary assessment methodologies that capture behaviors close to the time
of occurrence in participants’ environment), recruiting a more disabled sample of headache
sufferers (e.g., patient with medication-overuse headaches), and targeting the reduction of
medication more directly, one can examine whether and to what extent continued
medication influences treatment outcomes. Finally, the low group variance in medical
utilization and psychological distress may be partially attributed to environmental factors,
including the latitude and climatological factors that individuals reside in. Research
supports that individuals residing in areas with high mean temperatures, as in this case, are
less likely to suffer from intractable headaches requiring systematic medical care
(Mitsikostas, Tsaklakidou, Athanasiadis, & Thomas, 1996). Therefore, the pattern of
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findings may be directly related to this population, yet, it is possible that other samples
with more intractable headaches or environmental conditions, will demonstrate different
findings. Future work should further examine this issue.

Present study findings should be considered in light of some limitations. First, the
sole dependence on retrospective self-reports in assessing treatment effects, and the
absence of inclusion of any behavioral, recordable measures (e.g., physiological
modifications, physical improvements, etc.), may limit the interpretation of findings.
Second, participants in the groups may be differed in various characteristics, such as
motivation, treatment expectations, adherence to their medication, and previous learning
experiences etc. It is unclear how these variables may have impacted the present study
findings. Next, the majority of the study participants were community-based headache
sufferers exhibiting higher levels of functionality, compared to patients seen in tertiary
neurology clinics that present with complex headaches conditions and comorbidities
(Meskunas, Tepper, Rapoport, Sheftell, & Bigal, 2006). Thus, present study findings may
not be generalized to these patients seeking specialized treatments. Final, participants’
prophylactic or other headache medications were not disallowed during the trial’s period,
and this may have inflated the present study findings.

Coupled with limitations, the present study has a number of notable strengths. First,
findings of this study provide support for the emerging behavioral therapies in head pain
management, such as ACT and Mindfulness-based interventions, which challenge the
conventional idea that by avoiding headache-related experiences (e.g., stress, triggers, etc.)
sufferers can reduce headache activity and increase their functioning in the long-run
(Smitherman et al., 2015). Instead, these interventions support that by increasing
willingness to have pain and diminishing the influence that avoidance poses on daily
functioning, sufferers may not achieve to reduce their pain per se, but adopt new
behavioral repertoires, and enhance learning experiences that facilitate more effective
responses to pain (e.g., acceptance). Second the positive findings in terms of treatment
adherence and therapists’ fidelity and the participation of individual from the general
community provide evidence for the sound ecological validity of the newly developed
protocol for headache sufferers. This means that the protocol can be used in real-world
settings, such as tertiary clinics or in primary care centers, where the majority of headache
sufferers are being treated. Finally, clinical implications of these findings could be the
more targeted personalization of treatment component delivery. For example, targeting at
pain acceptance may assist highly avoidant sufferers in better managing their long lasting
headache episodes and benefit in terms of emotional well-being and psychological
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functioning. On the contrary, focusing on committed-based behaviors may be useful for
sufferers exhibiting significant reductions of valued activities and vitality, and benefit in
terms of headache-related disability and physical functioning.

Future studies should extend the findings from this efficacious study with large-
scale effectiveness trials, including active control groups receiving an established
psychological treatment (e.g., biofeedback, relaxation) and recruiting more homogeneous
groups of headache participants (i.e., only Ml or TTH sufferers). This allows the
examination of how different headache categories respond to the ACT treatment or other
effective behavioral headache therapies, and whether different headache categories (e.g.,
chronic daily persistent headaches) are more benefit from this approach than others. Also,
future trials should compare ACT with established behavioral therapies (e.g., relaxation,
biofeedback) and pharmacotherapy, and examine the potential efficacy of ACT in different
settings (e.g., multidisciplinary headache units, outpatient departments, etc.), and formats
(e.g., group/ web-based, limited contact, etc.). This can optimizing effective behavioral
components used in behavioral headache treatments, and create progress in the field of
behavioral headache management. Further, a comprehensive examination of several ACT
processes in predicting changes in treatment outcomes through mediation analyses, and
session-by-session mechanism of ACT action research through advanced statistical
analyses (e.g., latent growth models and multilevel mediation models; Cheong,
MacKinnon, & Khoo, 2003), can improve treatment methods, maximize outcomes, and
highlight the therapeutic components that are responsible for treatment changes (Dindo et
al., 2013; Kazdin, 2007; Smitherman et al., 2015). Process of change research can also
shed more light on variables that were found to fade out at 6-month follow-up (e.g.,
reduction in the role restrictive dimension of the quality of life scale). Finally, although an
attempt was made to monitor pharmacotherapy in both groups and thus examine the impact
of pharmacotherapy on treatment’s outcomes, this was not executed in a standardized way
by the study physicians. Future research should more explicitly attempt to monitor
preventive or rescue pharmacotherapy in order to better assess whether and to what extend
pharmacotherapy enhances the effects of ACT treatment on outcomes.

In conclusion, this study examined the efficacy of ACT among a group of
community-based headache sufferers randomly assigned to either ACT or to WL. Findings
yielded promising results in support of the ACT for head pain management, particularly on
improving headache-related disability and quality of life. To the extent that improvements
can be achieved by having sufferers’ approaching their pain and headache triggers with a
more flexible and open way is a matter of further research. Collectively, this study may
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have practical and translational value as it provides new evidence for the effects of ACT in

headaches.
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Study 3: TREATMENT MEDIATORS IN ACCEPTANCE AND COMMITMENT
THERAPY FOR PRIMARY HEADACHE SUFFERERS
Abstract

Though improvements in headache-related treatment outcomes are considered to
result from changes in CBT process of change variables, such as increases in self-efficacy,
positive coping skills, locus of control, and reductions in self-regulation of physiological
responses, there is no research to determine which of these processes are more important
for long-standing therapeutic effects in headache management. Thus, more research is
needed to examine the mechanism by which CBT exerts its influence on headaches.
Acceptance and Commitment Therapy (ACT) is an emerging behavioral headache therapy
that organizes their treatment methods into six processes. The examination of the six
processes, and whether they really mediate the effect of an ACT-based approach in
treatment outcomes, creates progress in behavioral research for headaches. It does so by
highlighting which process of change variables are more related with treatment effects.
The present study explored the mediating effects of an ACT-based intervention on
headache-related disability and quality of life outcomes, through ACT-theoretically-based
mediators (pain acceptance, psychological inflexibility in pain, avoidance of pain, fusion
with pain-related thoughts, committed actions, value obstruction-progress, and
mindfulness). 94 primary headache sufferers (M = 43 yrs; 84% females; M headache
frequency/month = 9.30) were randomized to either an ACT-based intervention for
headache sufferers, added to Medical Treatment as Usual (ACT; N = 47), or to only Wait
List Control (WL; N = 47). Participants completed questionnaires related to their headache
experience and ACT processes at pre- (T1), post-treatment (T2) and 3-month follow-up
(T3). Mediation analysis, using a non-parametric cross product of the coefficient approach,
was utilized to examine whether improvements in these processes mediated the effect of
ACT on pre to post-treatment (T1-T2) and pre to 3-month follow-up (T1-T3) change
scores on outcomes for the two groups. Results demonstrated mediating effects of
treatment for the ACT group when compared with the WL group, on headache-related
disability and quality of life, through changes in pain acceptance, value progress,
psychological inflexibility in pain and avoidance of pain at post treatment and 3-month
follow-up. Changes in headache-related disability and quality of life through
improvements in pain acceptance, values-based actions, and psychological inflexibility in
pain appear to be important treatment mediators for headache sufferers. Therefore,
targeting at these processes, sufferers can increase their functioning and reduce headache-
related disability, even in head pain is relatively stable.

Keywords: Headaches; Mediation Analysis; Mechanism of Change; Acceptance and

Commitment Therapy
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Introduction

Primary headaches, such as migraines or tension-type headaches are prevalent
conditions affecting around 47% of the general population within the span of a year
(Jensen & Stovner, 2008). Although headaches are not related to high mortality risks
(Leonardi, Steiner, Scher, & Lipton, 2005), they are comorbid with other conditions (e.g.,
strokes, hypertension, obesity, diabetes, chronic pain other than headaches, depression, and
anxiety). They are also associated with increased economic costs (e.g., medical utilization)
and indirect consequences (e.g., decreased quality of life, sickness absence or reduced
work efficiency; Buse, Rupnow, & Lipton, 2009; Leonardi et al., 2005). The burden of
headaches on individuals’ lives and their families is considered a major public health issue
with significant clinical, economic, and societal consequences (Jensen & Stovner, 2008).

Behavioral headache interventions (e.g., relaxation, biofeedback, cognitive-
behavioral stress-management therapies) and pharmacotherapy can significantly reduce the
burden of headaches in an individual’s life (see Penzien, Irby, Smitherman, Rain, & Hoole,
2015; Rains, Penzien, Douglas, McCrory, & Gray, 2005 for reviews), and are considered
effective in lowering head pain severity (Kropp, Meyer, Landgraf, Ruscheweyh, Ebinger,
& Strauber, 2013; Starling & Dodick, 2015). However, exactly how the mechanism of
behavioral therapy works is not yet clear (Penzien & Irby, 2014). In fact, there are very
few studies focusing on the specific processes of change as potential active treatment
mechanisms (i.e., mediators) that account for therapeutic improvements (Holroyd, Labus,
& Carlson, 2009; Seng & Holroyd, 2014).

While behavioral headache therapies (e.g., biofeedback and relaxation) attribute
their treatment effects to processes aiming to reduce muscle tension (e.g., self-regulation of
physiological responses; Rains et al., 2005), the mechanism of change is still unknown for
the most frequently utilized approach to headache management, cognitive-behavioral
stress- therapy (CBT; Penzien, Irby, Smithermann, Rains, & Hoole, 2015). Self-efficacy is
one of the processes of change that has been examined in terms of its contribution to CBT
for headache outcomes (Blanchard, Kim, Hermann, & Steffek, 1993; French, Holroyd,
Pinell, Malinoski, O’donnell, & Hill, 2000; Holroyd, Penzien, Hursey, Tobin, Rogers,
Holm et al., 1984; Marlowe, 1998; Rokicki, Holroyd, France, Lipchik, France, & Kvaal,
1997). Additional processes proposed to act as mediators in CBT for headaches include the
reduction of catastrophizing, and increases in positive coping skills (e.g., recognizing and
avoiding triggers, better adherence to medication, etc.; Seng & Holroyd, 2014; Holroyd,
Cottrell, O’Donnell, Cordingley, Drew, Carlson, et al., 2010). Although improvements in
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these processes as a result of CBT have all been found to significantly predict changes in
headache outcomes, they cannot fully explain what accounts for the therapeutic effects of
CBT on headache outcomes (Seng & Penzien, 2014).

The reason behind this may lie a lack of empirical evidence as for the processes
responsible for therapeutic changes in headaches, and a lack of knowledge about how these
processes are related to headache treatment outcomes. Most psychological treatments for
headaches utilize a wide variety of CBT components, such as self-efficacy, problem-
solving, stress reduction, prevention of headaches via avoidance of triggers, and others.
However, it is argued that CBT components are neither universally suitable for all
headache sufferers, nor always effective in reducing the burden of headaches to individuals
(Seng & Penzien, 2014; Holroyd et al., 2009). For example, although the short-term use of
avoidance in managing headache triggers reduces headaches, an excessive and inflexible
use of avoidance in the long-run leads to more needless suffering, instead of fewer
headaches (Martin & MacLeod, 2009). Thus, it is not yet clear how the processes
underlying CBT lead to improvements in headache-related outcomes.

Further, the few studies that have examined how CBT processes of change
variables are related to treatment effects have been criticized for their methodological
weaknesses. Very few studies have gathered headache sufferers’ data on what is really
done in the therapeutic sessions and how this is associated with reported therapeutic
processes (Penzien & Irby, 2014). For example, in a research study examining the effects
of a CBT in reducing catastrophizing among individuals with migraines, catastrophizing
was found to decrease migraine-related disability, and thus it was proposed as a potential
mechanism of action for those received the treatment. However, researchers employed a
construct assessing coping skills (i.e., a simple count of positive and palliative coping
strategies used) rather than a construct of catastrophizing (Seng & Holroyd, 2014). Further,
researchers have mostly utilized traditional data analytic approaches (e.g., multiple
regressions or analysis of variance; ANOVA) that examine pre-post changes and group
mean differences for error variance (Nicholson, Hursey, & Nash, 2005) or investigate
moderators that found to be comorbid with headaches (e.g., psychiatric comorbidity;
Holroyd, Lobus, & Carlson, 2009), rather than examining the effect of CBT putative
mediators on treatment outcomes. By examining mediations, one expects that specific
processes of change variables would reflect the indirect, otherwise mediating effects,
between the treatment offered to patients (X), and the outcomes () expected of this
treatment (Preacher & Hayes, 2008). There is yet no study to examine the putative
processes underlying CBT for headaches. Thus, more research is warranted.
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Acceptance and Commitment therapy (ACT; Hayes, Strosahl, & Wilson, 2011), an
emerging behavioral approach for headaches (Smitherman, Wells, & Ford, 2015), is a form
of CBT that, in contrast to its previous predecessors (e.g., cognitive-behavioral stress
management therapy), organizes its treatment methods into six putative processes
(acceptance, cognitive defusion, present moment, values, committed actions, and self as
context; McCracken & Morley, 2014; see table for an explanation of each process). ACT
has developed and validated measures to assess these constructs (Scoot & McCracken,
2015). Thus, processes stemming from the ACT approach can be tested in randomized
controlled trials, and then examined with mediation methods (Wicksell et al., 2010). This
allows for a comprehensive examination of the putative processes that the treatment is
designed to target. Therefore, an examination of several ACT processes in predicting
changes on treatment outcomes through mediation analyses, can improve treatment
methods, maximize outcomes, and highlight the therapeutic components that are
responsible for treatment changes (Dindo, 2015; Kazdin, 2007; Smitherman et al., 2015).

ACT proposes increases in psychological flexibility as the primary process by
which it achieves its effects (PF; Hayes, Strosahl, & Wilson, 2011). PF is a behavioral
pattern, which in the context of chronic pain consists of a willingness to experience pain
when attempts at controlling or avoiding pain lead to exacerbating suffering, reduce
valued-based actions, and lower moment-to-moment attention in the present moment
(Vowles & Thompson, 2011). PF is associated with the six interrelated processes
encompassing the ACT approach (McCracken & Vowles, 2014). When these processes
work synergistically, for example when acceptance and cognitive defusion lower
avoidance and diminish the believability of pain-related thoughts (e.g., “pain makes me
handicapped”), then increases in committed actions and valued living result in improving
functioning (Thompson & McCracken, 2011; Vowles, Witzkietwitz, Sowden, & Asworth,
2014; Vasiliou, Karekla, Michaelides, & Kasinopoulos, under review). Given that
treatment mediator analyses require theoretically driven a priori hypotheses (Vlaeyen &
Morley, 2005), it is considered plausible that the theoretically related to the ACT approach
processes of changes variables (e.g., acceptance, cognitive defusion, values-based actions,
mindfulness, and committed actions etc.), would be a priori treatment mediators to be
tested.

To date, several studies in chronic pain demonstrate the effects of ACT-based
interventions in mediating functioning, life satisfaction, pain interference and
psychological distress, through the ACT processes, such as pain acceptance, psychological
inflexibility, and values-based actions (McCracken & Gutierrez-Martinez, 2011; Wicksell,
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Olsson, & Hayes, 2011; Wicksell, Olsson, & Hayes, 2010; Vowles, McCracken, &
Eccleston, 2007; Vowles, Sowden, & Ashworth, 2014). In headache, there are three cross-
sectional studies indicating that higher pain acceptance and values-based actions are
associated with lower depression, less headache-related disability and interference, and
fewer catastrophizing (Chiros & o’Brien, 2011; Dindo, Recober, Marchman, O’Hara, &
Turvey, 2015; Foote, Hamer, Roland, Landy, & Smitherman, 2015). However, no studies
have yet examined how the processes encompassing the ACT approach mediate treatment
outcomes in headache sufferers. An examination utilizing formal test of mediation is thus
warranted.

The aim of the present study was to examine the potential mediating effects of the
ACT processes following a feasible ACT RCT trial for community-based sufferers with
primary headache diagnoses (see chapter 2). Specific research questions of this study were
to:

(1) explore the effects of an ACT-based intervention on headache-related disability
and quality of life outcomes through possible treatment mediators associated with the ACT
approach (pain acceptance, psychological inflexibility in pain, values obstruction and
progress, committed actions, and mindfulness),

(2) examine whether changes in these mediators would predict subsequent changes
in headache-related disability and headache-specific quality of life at two-time points:

post-treatment and 3-month follow-up.

Method
Participants, Recruitment, and Settings

A full description of participants’ recruitment procedures is described in chapter 2.
Briefly, 164 individuals with headaches were recruited through postings, announcements,
advertisements, and referrals from Neurologists. 94 of them were scheduled for a medical
and psychological examination in order to evaluate the inclusion criteria. 61 participants
provided data at post-treatment and follow-up 3 months (31 from the ACT and 30 from the
WL group). The majority of participants in both treatment groups were women (84%),
averaged 43.9 years of age (SD = 10.35), married (72 %), with an average monthly income
around 1000 euro (37%) and held a high or vocational school diploma (37%). For both
groups, time since headache suffering onset varied between 1 to 46 years (mean 18.42, SD
= 10.81) and mean headache duration per month was 9.40/month (SD = 7.28; ranged 4 to
30 days/month). Also, most of the participants in both groups, at the time they were asked,

received prescribed medication for their headache (83.5%). The study approved by the
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Cyprus National Bioethics Committee (reference: EEBK/EIT/2013/05), and the Cypriot
office of the Commissioner for personal data protection (reference: 2.0.18/11).

Treatment Protocol

The ACT group received 9 sessions based on an ACT protocol developed for the
aims of this study. The full ACT treatment protocol consisted of a therapist manual, a
complementary participants Action Plan (AP) workbook and two CDs with mindfulness
exercises (Vasiliou & Karekla, 2015). The primary purpose of this protocol focused at
altering responses to head pain, with the aim to decrease disability, increase physical and
psychological functioning, and improve the quality of life of headache sufferers. The new
protocol was developed to be consistent with the ACT approach and with the aim to
increase functioning and reduce headache-related disability. The 1 Y4 hours, weekly
treatment sessions were conducted in groups of approximately 8-10 participants and two
co-therapists. Therapists were doctoral Clinical Psychology Trainees who were trained (>
25 hours training) in the ACT approach. Therapists’ adherence and treatment fidelity were
ensured by manualization of the treatment components and with fidelity checks, in which
an independent to the study registered Clinical Psychologist rated a sample of 14 ACT
tapes to assess whether therapists completing the material covered in each session.

Participants randomized to the WL group did not receive any medication as part of
the study aims, and were informed from the beginning that they would receive the
intervention with a 4-month delay. During the waiting period, participants in the WL
group were asked to continue their medical treatment as prescribed by the treating
physician and to report to the researchers if any changes to the medications needed to be
made. Also, participants in the WL group were contacted four times by telephone so as to
maintain contact, answer any questions, and ensure the stable continuation of headache
pharmacotherapy. Upon completion of the ACT group 3-month follow-up, the WL group

was enrolled to receive the ACT intervention.

Assessment Procedures and Measures

Both groups completed the same assessments across three-time points: pre-
treatment (assessment session; Time [T1]), post-treatment [T2], and at 3-month follow-up
[T3]. All measures were selected with regard to the recommendations given by the
Initiative on Methods, Measurements, and Pain assessment in Clinical Trials group
(IMMPACT; Dworkin et al., 2005), and the guidelines for the design of clinical trials

evaluating behavioral headache treatments (Penzien et al., 2005). The primary outcomes
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included scales assessing headache-related disability and headache-specific quality of life

dimensions.
Treatment Outcomes

The Henry Ford Hospital Headache Disability Inventory (b-HDI; Jacobson,
Ramadan, Aggarwal & Newman, 1994) is a 25-item measure, divided into two scales:
functional (HDI- Func; 13 items) and emotional (HDI- Em; 12 items) disability, and
evaluates the effect of a headache on daily activities (e.g., ‘Because of my headache I am
less likely to socialize’). Answer choices are “yes” = 4 points, “sometimes” = 2 points, and
“no” = 0 points. Higher scores indicate greater disability. b-HDI has demonstrated high
reliability (Cronbach’s alpha = .84), and sufficient validity with theoretically-related
scales. Cronbach’s alpha for this study were: .93 for the total score, .88 for the functional
and .87 for the emotional subscales.

The Migraine-Specific Quality of Life Questionnaire version 2.1 (MSQ v 2.1;
Martin, Pathak, Sharfman, Adelman, Taylor, Kwong et al., 2000; use permission received
from GlaxoSmithKline; GSK USMA health outcome group) is a 14-item scale assessing
the impact of migraine on patients’ quality of lives over the past four weeks on a 6-point
Frequency-type scale, with 1 = none of the time and 6 = all of the time. Prior to the use of
this scale, some items were slightly modified (i.e., the word “migraine” was substituted
with the word “headache”) in order to be more broadly applicable for all primary headache
diagnoses, not only migraines (no differences in reliability were found between
migraineurs and other primary headache diagnoses). The scale primarily assess the
subjective reaction of sufferers to their head pain experience through three dimensions: (a)
Role Restrictive (MSQ-RR; 7 items), assesses the degree to which performance of daily
activities are limited by headaches, (b) Role Preventive (MSQ-RP; 4 items), assesses the
amount of normal activities interrupted by headaches, and (c) Emotional Function (MSQ-
EF; 3 items), assesses the degree to which emotional reactions (e.g., frustration) affect
headaches. Each of the three dimensions is scored following a two-step approach. First, all
items are reversed so that higher scores indicate a higher quality of life. Raw scores are
converted to a 0-100 scale so that each dimension score reflects the percentage of the total
possible score achieved by participants. MSQ presents with adequate psychometric validity
and reliability (Cronbach’s alphas = .86-.96) across different headache groups (Cole, Lin &
Rupnow, 2007; Rendas- Baum, Bloudek, Maglinte & Varon, 2013). Cronbach’s alphas for
the current study were .93 for the MSQ-RR, .87 for the MSQ-RP, and .83 for the MSQ-EF.

67



Hypothesized Mediators

Potential mediators included the following variables: pain acceptance (CPAQ),
psychological inflexibility in pain (PIPS), committed actions (CAQ), values-based actions
(VQ), and mindfulness (CAMS-R). The selection of CPAQ and PIPS-II was based on
previous research proposing that these measures are psychometrically sound for use with
head pain populations (e.g., Dindo et al., 2015; Foote et al., 2015; Vasiliou et al., in
preparation). All the other measures were selected based on prior psychometric research
conducted in chronic pain populations (Scott & McCracken, 2015).

The Greek Chronic Pain Acceptance Questionnaire (G-CPAQ); Vasiliou, Karekla,
Kasinopoulos, & Michaelides, under review; Original: McCracken, Vowles, & Eccleston,
2004) assesses pain acceptance in two sub-factors: activity engagement (G-CPAQ-AE;4
items), indicating the degree to which participants engage in meaningful activity even in
the presence of pain; and pain willingness (G-CPAQ-PW:;4 items), assessing the degree to
which individuals experience pain without trying to change, control, or struggle with it.
The G-CPAQ is rated on a 7-point frequency-type scale (1 = “never true” to 6 = “always
true”) and yields a total sum. Higher scores denote greater AE and PW. The G-CPAQ
presents with high reliability (alpha = .80) and adequate construct validity with
theoretically related constructs. Cronbach’s alpha for this study was .78 for the total score,
.83 for AE and .63 for PW, which is similar to the original scale (.78 for the total score, .82
for AE, and .78 for PW).

The Greek Psychological Inflexibility in Pain Scale (G-PIPS-I11; Vasiliou, Karekla,
Michaelides, & Kasinopoulos, in preparation; Original: Wicksell, Lekander, Sorjonen, &
Olsson, 2010) contains 12 items assessing psychological inflexibility in two subscales: a)
avoidance of pain (G-PIPS-avoid; 8 items), examining behaviors that lead to avoidance of
pain and related distress; and b) cognitive fusion (G-PIPS-fus;4 items), assessing how
patients’ thoughts about an event can lead to avoidance of pain or distress. Items are rated
on a 7-point frequency-type scale, with 1 = “never true” and 7 = “always true”. The scale
shows good psychometric properties (Wicksell et al. 2010). Also, PIPS-11 yielded a similar
factorial structure in its Greek version (G-PIPS-II), and showed signs of group invariance
when examined with different chronic pain populations (headaches; Vasiliou et al, in
preparation). Cronbach’s alpha for this study was .90 for the total score, .90 for avoidance
and .68 for the Fusion subscales, which is similar with the original version (.89 for the total

scale, .90 for avoidance, and .75 for cognitive fusion).
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Committed Action Questionnaire (CAQ; McCracken et al., 2014), is an 8-item scale
assessing goal- directed behaviors (McCracken, 2013) in two sub-scales: a) 4 positively
worded items (e.g., “I prefer to change how I approach a goal rather than quit”), and b) 4
negatively worded items (e.g., “If I cannot do something my way, | will not do it at all) of
committed actions. Items are rated on a frequency-type scale from 0 = never true to 6 =
always true. Negatively word items are reversed so as to reflect higher levels of committed
actions. A total score from the two subscales reflects an individual’s tendency to persist in
values-driven behaviors. CAQ presents with high reliability (alpha = .87) and sufficient
validity with other related instruments, including pain acceptance, depression, and
functioning (McCracken et al., 2014). Cronbach’s alpha for this study was .80 for the total
score, .92 for the positively worded committed action items and .71 for the negatively
committed action items.

The Valuing Questionnaire (VQ; Smout, Davies, Burns, & Christie, 2014), is a 10-
item instrument assessing the extent to which individuals acted based on personal values
during the past week in two dimensions: progress in identified values (VQ-Pr; 5 items, e.g.,
“I worked toward my goals even if I didn’t feel motivated to do so”), and obstruction of
valued living (VQ-Ob; 5 items, e.g., “When things didn’t go according to plan, I gave up
easily”). Items are rated on a 7-point Likert scale with 0 = not at all true and 6 =
completely true. Higher scores in the progress sub-scale represent pursuing valued living,
whereas higher scores on the obstruction subscale indicate psychological barriers (e.g.,
disturbing thoughts, emotions, sensations, etc.) in pursuing valued living. VQ demonstrate
good convergent validity and high reliability (alpha = .87 for each subscale; Smoot et al.,
2014). Cronbach’s alpha for this study was .62 for obstruction and .87 for progress. The
low variability in obstruction subscales warrants further research, thus any conclusion
derived from this factor should be interpreted with caution.

The Cognitive Affective Mindfulness Scale Revised (CAMS-R; Feldman, Hayes,
Kumar, Greeson, & Laurenceau, 2007) is a 12-item self-report questionnaire assessing
affective and cognitive components of mindfulness. Items are rated on a 4-point Likert
scale from 1 = “rarely” to 4 = “almost always”. CAMS-R yields four factors, however, the
authors suggest the use of its total score that assesses a general mindfulness level (Feldman
et al., 2007). CAMS-R presents with high reliability (alpha = .81) and adequate construct
validity. The Greek version presents with similar to original unitary factor structure, high
reliability (alpha = .88) and adequate construct validity with other scales. Cronbach’s alpha

for this study was .86.
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Data Analyses Plan and Statistical Procedures

Mediation Analysis

Mediators have been traditionally examined using the Baron & Kenny (1986)
casual step method. New methods, however, such as the cross-product of the coefficients
approach, are now widely used in behavioral research therapy (Donaldson, 2001). These
methods are more robust than the traditional Baron & Kenny (1986) four casual steps,
particularly in RCT designs examining processes related to treatment effects (see
MacKinnon, Fairchild, & Fritz, 2007 for a review). In examining indirect effects, one
expects that targeted mediating variables (M) will exert an effect on a relation between an
independent (X) and a dependent () variable (Kazdin & Nock, 2003). Thus, mediation
represents the addition of a third variable to this X-> Y relation, in which X impacts the
mediator (M), and M impacts Y, so X->M-> Y. Figure 8 depicts the classical mediation
model (adapted from Baron & Kenny, 1986).

Overview of Statistical Analyses

First, a series of t-tests for independent samples with Bonferroni corrections were
executed so as to evaluate the comparability of the two groups on primary outcomes and
process variables. Then, bivariate Pearson correlations coefficients between primary
outcomes (dependent variables) and hypothesized mediators were estimated to explore the
interrelated pattern of correlation and to examine multicollinearity. Third, mediation
analyses using the simple mediation model of Preacher & Hayes (2004) were executed to
examine whether treatment effects on primary outcomes would occur through targeted
mediators.

The simple mediation analysis of Preacher & Hayes (2004) method utilizes the
cross- product of the coefficient approach. According to this approach, the coefficient
value derived from the differential impact of the two interventions (coded as ACT =0 vs.
WL = 1) on the mediator (the a path; see figure 9), is multiplied (bootstrapped) by the
coefficient value derived from the relation between the mediator and the primary outcome
(the b path), but controlling for X (the ¢’ direct path when a mediator has been added to the
model). Mediation is also entitled indirect effect, and it is thought to occur if the strength
of the relation between the predictor and outcomes (this is the ¢ path) is reduced by
including the mediator. In mediation analysis the ¢ equals with the ¢’+ ab. The indirect
effect (ab) is the measure of the amount of mediation and represents the targeted value of

the analysis. Figure 10 depicts the hypothesized mediation model.
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Indirect effects of mediators were examined with a non-parametric bootstrap
approach to the cross product coefficient test across all analyses. There are two reasons
explaining why a non-parametric approach was chosen. First, the a*b distribution
frequently violates the assumption of normality, thus a non-parametric approach controls
for the a*b deviation from normality (Baron & Kenny, 1986; MacKinnon, Lockwood,
Hofmman, West, & Sheet, 2002). Second, given the small sample size of this study, a non-
parametric bias corrected bootstrap approach increases statistical power, and warrants the
validity of findings (Hayes & Scharkow, 2013).

For the aims of this study, a cross product of the coefficients with 5000 bootstrap
resampling was used to evaluate the mean value for the a*b product (and the obtained
score distribution) across the conditions (ACT vs. WL). Given that the mean of the
bootstrap distribution does not equate the mean of the indirect effect (the function of the a
and b), corrections for bias are estimated. The a*b product calculates a point estimate of
the indirect effect and the confidence intervals of these effects at BCa; 95% CI (Bootstrap
distribution in adjusted for bias and skewness at ninety-five percentage confidence interval
equates p < .05; Preacher & Hayes, 2008). If lower and upper bounds of these confidence
intervals do not include zero, then the indirect effects are significant at the level values
indicated in analyses (at BCa 95%). Given that mediating indirect effects are generally
interpreted not by their significant levels at specific p values, as this interpretation warrants
cautious (Falk, & Biesanz, 2016), the interpretation of these findings was based on the BCa
95%.Finally, normal theory (Sobel) test was also examined (z scores), but the
interpretation of indirect effects was based on confidence intervals not containing zero,
rather than the formal tests of significance (Shrout & Bolger, 2002).

In the present study, the hypothesized mediators were selected based on the
timeline criterion (i.e., mediators always come between what they mediate and the
outcome; Kraemer, Wilson, Fairburn, & Agras, 2002). Operationalizing the timeline
criterion, one can be more confident that mediators were not arbitrarily chosen based on
researchers’ preferences and biases, but they were selected based on a-prior-decisions
relevant to the underlying theoretical rationale (Kraemer et al., 2002). Thus, post-treatment
scores were used as mediators and change scores for the outcomes. Although many studies
utilize change scores to assess treatment mediators, in this study post-treatments scores
were chosen instead (see Wicksell et al., 2011 for a similar approach). The argument for
selecting post instead of change scores to assess the mediators lies on the ACT approach
which is interested in examining more how flexible individuals become (i.e., ACT assumes
that individuals have different levels of flexibility to facilitate), rather examining how
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individuals change on their levels of psychological flexibility from pre-to post assessment
periods. Indeed, ACT researchers study individuals’ patterns of behaving and how these
patterns result in specific outcomes (e.g., adaptive functioning etc.), rather than differences
in the six ACT processes from pre to post-treatment levels (Ciarrochi, Bilich, & Godsell,
2010). For example, low pain acceptance does not direct link with low disability. Rather,
disability results due to ineffective response to headache that promotes low acceptance
toward head pain. Hence, the ACT approach seeks to predict and influence individuals’
levels of the six processes (e.g., committed actions) in way that that this prediction and
influence facilitate individuals’ psychological flexibility (i.e., how individuals’ behaviors
lead them to promote valued-based actions, rather than reduce the pain), not merely
increases individuals’ levels of the ACT processes per se.

For these reasons, the use of post- instead of change scores for the putative
mediators was thought to more succinctly represent the aim of the ACT approach, and thus
post-treatment scores were used. . Also, utilizing post-treatment scores ones can increase
clarity of the results. Prior to running the main simple mediation analyses, a set of
preliminary analyses were conducted to ascertain that this choice of utilizing post-
treatment instead of change scores for mediators did not result in different pattern of
results. In these set of analyses, instead of utilizing pre to post outcomes’ change scores,
the post-treatment (T2) and 3-month follow-up (not change) scores (T3) were used, but
controlling for the pre-treatment outcome scores [T1]. In these analyses, the T2 scores of
the following variables: pain acceptance (G-CPAQ), psychological inflexibility in pain (G-
PIPS-Total), avoidance of pain (G-PIPS-av), fusion with pain-related thoughts (G-PIPS-
fus.), committed actions (CAM), values progress (VQ-Pr), values obstruction (VQ-Ob.),
and mindfulness (CAMS-R) were used as mediators; the T2 and T3 headache-related
disability (HDI) and quality of life (MSQ) (not pre to post or pre to follow-up change)
scores as outcomes; and the T1 scores of HDI and MSQ as covariates. Mediators were
examined one at a time, and with, and without, the T1 scores of HDI as covariate.

For the main mediation analyses, the hypothesized mediators included the post-
treatments’ (T2) mean scores of the following variables, reflecting the six processes of the
ACT approach: pain acceptance (G-CPAQ); psychological inflexibility in pain total (G-
PIPS); avoidance of pain (G-PIPS-avoid); pain fusion (G-PIPS-fus); committed actions
(CAQ), values progress (VQ-Pr.), values obstructions (VQ-Ob), and mindfulness (CAMS-
R)™. For the outcomes, pre to post- outcomes’ (T1-T2) change scores, and pre- to 3-month
follow-up outcomes’ (T1-T3) scores were calculated. Running multiple mediations was
unwarranted due to a small number of participants in each group. Thus, simple mediations
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were executed separately for each putative mediator. To reduce the possibility of statistical
errors in running multiple simple mediation analyses, a stricter 95%, instead of 90%, BCa
Cl was set for interpreting the indirect effects. Analyses were examined in two ways: (a)
in terms of the effects of treatment on outcomes’ (HDI and MSQ) pre to post change scores
(T1-T2) through all the possible mediators, and (b) in terms of the effects of treatment on
outcomes’ pre to 3-month follow-up change scores (T1-T3) through the same possible
mediators (see figure 10).

All analyses were performed with SPSS version 22, utilizing the macros for

bootstrapping procedures downloaded from http://www.afhayes.com/spps-sas-and-mplus-

macros-and-code.html. Missing values were not manipulated in any way, as any form of

imputation was unwarranted. Interpretation of findings was executed setting the
statistically significant change at p < .05 = significant. The exact p values were reported to
allow examination of results with a critical interpretation (Greenwald, Gonzales, Harris, &
Guthrie, 1996).

Results
Initial Analyses

Independent t-test & Pearson’s Coefficient Correlation Analyses

Given that demographics and main findings from the ACT RCT for primary
headache sufferers were presented in chapter 2, this information is not presented here.
First, t-tests for independent samples were executed so as to evaluate the comparability of
the two groups on primary outcomes and mediators. For each series of t- tests (i.e., primary
outcomes and mediators) a modified Bonferroni procedure was employed in order to
control for bias of running multiple analyses; for the treatment outcomes, p <. 004 (.05
divided by the 12 outcome variables), and for the mediators, p < .006 (.05 divided by the 8
process variables). As table 7 presents, there were significant differences of ACT,
compared to WL group in headache general disability and functional disability variables at
T1-T2 and T1-T3 change scores. All the other variables were not statistically significant
when the data examined with Bonferroni corrections at p < 004 cut off point. The effect
sizes for the majority of headache-related outcomes were medium to large (Cohen ds
ranging from .36 to .83)..

For the three dimensions assessing headache-specific quality of life (MSQ), when
the ACT was compared with the WL group, there were no significant findings at T1-T2 or

T1-T3 change scores for any of the quality of life dimensions (Bonferroni corrections at p
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< .004 cut off point). However, when the data examined without the Bonferroni cut off
point, significant findings were found for the emotional dimension of the quality of life
(MSQ-EM, p <.03) at T1-T3 change scores, the role restrictive dimension (MSQ-RR, p <
.008) and role preventive dimension (MSQ-RP, p <.02) at T1-T3 change scores. The effect
sizes for the significant dimensions were medium Cohen ds ranging from .21 to .70).

Significant group differences with large effect sizes (medium for values
obstructions), based on Bonferroni corrections, were also observed for five mediators at T2
(see table 7; pain acceptance, psychological inflexibility, avoidance of pain, fusion with
pain-related thoughts, values obstruction). For three mediators (committed actions, value
progress, and mindfulness), results were significant, thought, they did not reach the cut-off
point of p <.006. Notably, pain acceptance and psychological inflexibility in pain marked
the largest effect sizes (Cohen d = 1.17 and d = 1.05, respectively).

To examine the pattern of interrelations between mediators (T2) and dependent
variables (T1-T2 and T1-T3 change scores in outcomes), Pearson’s coefficient correlation
analyses were executed. Table 8 presents the results of correlation analyses. Overall,
correlations were in the expected directions, and mutlicollinearity was not found to be the
case for any correlation among the examined variables. Pain acceptance, psychological
inflexibility in pain, avoidance of pain, and values progress significantly correlated with all
headache-related disability at T1-T2 change scores (r ranging from .24 to -.39) and at T1-
T3 change scores (r ranging from .24 to -.38). Fusion with pain-related thoughts also
significantly correlated with the headache-related disability scales. (r ranging from -.24 to
.27), and so did values obstruction (r ranging from -.25 to .30, p <.01) Finally, no
significant correlations between headache-related disability and mindfulness were
observed.

For the quality of life scale (MSQ), pain acceptance, psychological inflexibility in
pain, and avoidance of pain correlated significantly with the role restrictive dimension
(RR-MSQ) of the headache-specific quality of life scale at T1-T2 change scores (r ranging
from .28 to .38). Also, pain acceptance correlated with the emotional role dimension (EM-
MSQ) of the headache-specific quality of life scale at T1-T3 (r = .23, p < .05). Committed
actions, values progress, and values obstruction correlated with the role restrictive
dimension (RR-MSQ) of the quality of life scale at T1-T3 (rs =.-.27,-.27, and .28, ps < 05).
Values obstruction and mindfulness did not correlate with any of the headache-specific

quality of life outcomes.
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Effects of Mediators on Outcomes Controlling for Pre-treatment Outcomes

Before running the simple mediation analyses, a series of preliminary analyses
were executed to examine whether utilizing instead of change scores of outcomes, the post
and 3-month follow-up scores controlling for the pre-treatment scores. These preliminary
analyses were then compared with the main simple mediation analyses, in order to
ascertain whether the researchers’ choice of utilizing post-treatment for mediators, instead
of change scores present similar findings with the ones from the main simple mediation

analyses.

Effects of Mediators on Post-treatment (not change) Scores [T2] of the Headache-
related Disability Scale (HDI), Controlling for the Effects of [T1] HDI Scores

Findings demonstrated that when T1 HDI scores were controlled for (entered as
covariates), pain acceptance, psychological inflexibility in pain, avoidance of pain, pain
fusion, committed actions, and values obstruction, all mediated the effects of treatment on
headache-related disability at T2 (HDI-Total; HDI-Func.; HDI-Em; BCa 95% CI).
Additionally, values progress mediated the effects of treatment on general headache-
related disability at T2 (BCa 95% CI). When the mediations examined without controlling
for the T1 HDI scores, there was a similar pattern of mediation as previously described.

Effects of Mediators on 3-month Follow-up (not change) Scores [T3] of the
Headache-related Disability Scale (HDI), Controlling for the Effects of [T1] HDI Scores

Findings demonstrated that when T1 HDI scores were controlled for (entered as
covariates), pain acceptance, psychological inflexibility in pain, avoidance of pain, and
committed actions mediated the effects of treatment on headache-related disability at T3
(HDI-Total; HDI-Func.; HDI-Em; BCa 95% CI). Further, fusion with pain-related
thoughts mediated the effects of treatment on emotional headache-related disability at T3
(HDI-Em.; BCa 95% CI). When the mediating variables were examined without
controlling for the T1 HDI scores, there was a similar pattern of mediations, as previously
presented, including also the mediating effects of values obstructions on headache general
and functional disability.

Effects of Mediators on Post-treatment (not change) Scores [T2] of the Headache-
specific Quality of Life Scale (MSQ), Controlling for the Effects of [T1] MSQ Scores

Findings demonstrated that when the T1 MSQ scores were controlled for (entered
as covariates), pain acceptance, psychological inflexibility in pain, avoidance of pain, and
committed actions, mediated the treatment effects on the three headache-specific quality of
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life dimensions at T2 (MSQ-RR; MSQ-RP; MSQ-EM; BCa 95% CI). When the data
examined without controlling for T1 MSQ scores, results showed a similar pattern of
findings, as previously presented, including the mediating effects of pain fusion, and
values obstruction on the three quality of life dimensions of the MSQ scale at T2 scores (at
BCa 95% CI).

Effects of Mediators on 3-month Follow-up (not change) scores [T3] of the
Headache-specific Quality of Life Scale (MSQ), Controlling for the effects of [T1] MSQ
Scores

Findings present that when the T1 MSQ scores were controlled for (entered as
covariates), pain acceptance, psychological inflexibility in pain, avoidance of pain, and
committed actions mediated the treatment effects on the role preventive dimension of the
quality of life scale (MSQ-RP; BCa 95% CI). Also, avoidance of pain, fusion with pain-
related thoughts, and committed actions mediated the effects of treatment on the role
preventive dimension of the quality of life scale (MSQ-RP; BCa 95% ClI). Finally,
psychological inflexibility in pain, avoidance of pain, committed actions, and values
obstruction mediated the effects of treatment on the role emotional dimension of the
quality of life scale (MSQ-EM; BCa 95% CI).

When the data examined without controlling for T1 MSQ scores, results showed
mediating effects of treatment on the role restrictive dimension of the quality of life (RR-
MSQ; BCa 95% CI), through all the mediators, expect for values progress and
mindfulness. Next, mediating effects of treatment on the role preventive dimension of the
quality of life scale (RP-MSQ; BCa 95% CI), through psychological inflexibility in pain,
avoidance of pain, and committed actions were observed. Finally, mediating effects of
treatment on the emotional role dimension of the quality of life scale (EM-MSQ; BCa 95%
Cl), through psychological flexibility in pain, avoidance of pain, fusion with pain-related

thoughts, and committed actions were also noted.

Examining Indirect Effects (Mediation Analyses)

Tables 9 and 10 present the indirect effects of treatment (ACT vs. WL) on the
headache-related disability scale and its subfactors (HDI), through the examined mediators
(CPAQ, PIPS-Total, PIPS-Av, PIPS-Fus, CAQ, VQ-Pr., VQ-ob., and CAMS-R).
Likewise, table 11 and 12 illustrate the indirect effects of treatment on the headache-
specific quality of life dimensions (MSQ), through the same possible mediators as
previously presented. The mediating effects were examined at T1-T2 and T1-T3 change

scores for the two headache-related outcomes.
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Effects of Mediators on Pre and Post Change Scores [T1-T2] of the Headache-
related Disability Outcome

Pain acceptance, psychological inflexibility in pain, avoidance of pain, and values
progress, all significantly mediated the effects of treatment on general headache-related
disability and functional disability (HDI- Func.) at BCa 95% CI (see table 9). Also,
treatment mediated the effects of functional disability levels through values obstruction.
No mediating effects of treatment were found for mindfulness. Figure 11 and figure 12
illustrate the mediation paths.

Further mediating effects of treatment on emotional headache-related disability
(HD-Em) were found for pain acceptance, psychological inflexibility in pain, and
avoidance of pain at BCa 95% CI. No mediating effects were observed for pain fusion,
committed actions, values progress, values obstruction, and mindfulness. Table 9 presents
the results from the mediation analyses, and figure 13 illustrates the mediation paths.

Effects of Mediators on Pre and 3-month follow-up Change Scores [T1-T3] of the
Headache-related Disability Scale

As for the effects of the putative ACT mediators on headache-related disability at
3-month follow-up, only values progress was found to mediate the effects of treatment on
headache-related functional disability scale (HDI-Func.) at BCa 95% CI. All the other
mediators did not mediate the effects of treatment on headache-related disability (in the
three subscales) at T1-T3 change scores. Table 10 presents the results from the mediation
analyses, and figure 14 illustrates the mediation path.

Effects of Mediators on Pre to Post-treatment Change Scores [T1-T2] on
Headache-Specific Quality of Life Outcomes (MSQ)

There were mediating effects of treatment on the role-restrictive dimension of the
quality of life scale (MSQ-RR) at T1-T2 change scores, through pain acceptance,
avoidance of pain, and values progress at BCa 95% CI. Also, mediating effects of
treatment on emotional role dimension of the quality of life scale (MSQ-EM) were
observed through values progress at BCa 95% CI. There were no other mediating effects
of treatment on headache-specific quality of life scale. Table 11 presents the indirect
effects, and figure 15 illustrates the mediation paths.

Effects of Mediators on Pre to 3 Months Follow-up Change Scores [T1-T3] on
Headache-Specific Quality of Life (MSQ)

There were mediating effects of treatment on the role restrictive dimension of the
quality of life scale (RR-MSQ) at T1-T3 change scores, through psychological inflexibility
in pain, and pain avoidance at BCa 95% CI. Also, at T1-T3 change scores mediating
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effects of treatment on emotional role dimension of the quality of life (EM-MSQ) through
value progress and value obstruction at 95% CI were also observed. There were no other
mediating effects of treatment on the quality of life scale, through any of the mediators
examined. Table 12 presents the indirect effects and figure 16 & 17 illustrate the mediation
paths. In sum, findings from both the preliminary analyses and the main simple mediation
analyses demonstrate a similar pattern of results. This provides additional support for the
mediating effects of the ACT treatment on headache-related outcomes. Also, results from
these mediating effects strengthen the theoretical argument of ACT for using post-instead

of change scores for mediators.

Discussion

Studies examining treatment mediators in relation to the ACT approach and head
pain adjustment variables are of crucial theoretical and clinical importance. These studies
can provide a better understanding of how the mechanism underlies the ACT approach
facilitates head pain adjustment. This can also inform researchers and clinicians about
therapeutic processes (e.g., values, acceptance, etc.) that can effectively influence
behavioral outcomes (e.g., patients’ functioning). To date, there are few clinical trials
examining the efficacy of ACT for headache sufferers, and no studies exploring how ACT
for head pain achieves its effects on headache-related outcomes through ACT-
theoretically-based mediators. Following a previous reported RCT examining the efficacy
of ACT for primary headache sufferers (chapter 2), a set of separate analyses were
conducted to evaluate the effects of ACT on headache treatment outcomes through
hypothesized mediators. This study examined whether changes in the ACT processes (e.g.,
increases in acceptance and values-based actions, reductions in avoidance of pain in fusion
with pain-related thoughts, etc.) predicted lower disability, increased functioning, and
improved quality of life at pre to post-treatment outcomes change scores and pre to 3-
month follow-up outcome change scores. In sum, findings provide support for the study
hypotheses.

In terms of treatment outcomes, the ACT group demonstrated significant
improvements in headache-related disability and headache-specific quality of life
compared to the WL group at post-treatment, and at 3-month follow-up. In regard to
treatment mediators, findings show that improvements in the ACT processes were
unanimously mediated by the effects of treatment on headache-disability for the ACT
group when compared to the WL group. Higher pain acceptance, lower psychological

inflexibility in pain, less pain avoidance, and increases in values-based actions all mediated
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headache-related general, functional, and emotional disability subscales at post-treatment
and at 3-month follow-up. Cognitive fusion, values obstruction, and mindfulness did not
mediate the effects of the ACT treatment on any headache-related disability scale.

Differential effects of treatment on ACT group, compared to the WL group on
headache-specific quality of life outcomes, were also mediated by several ACT-
theoretically-based processes. Results demonstrate mediating effects of treatment on
quality of life outcomes through changes in pain acceptance, psychological inflexibility,
avoidance of pain, and values-based action for the ACT group compared to the WL group.
For instance, improvements in psychosocial functioning (e.g., increases in daily activities
that had been previously restricted due to headaches) and emotional functioning (e.g.,
reductions in frustration, hopelessness, guilt etc.) occurred due to changes in pain
acceptance, values-based actions, and avoidance of pain. Of note is that at 3 month follow-
up, value progress and obstruction were both mediated the effect of treatment on emotional
dimension of the quality of life scale supporting that the ACT treatment increases
emotional functioning by making sufferers pursue their values. Contrary to our hypotheses,
there were no mediating effects of treatment on headache-specific quality of life
dimensions at post-treatment and 3-month follow-up through changes in fusion with pain—
related thoughts, committed actions, and mindfulness.

Given the results presented here, this study proposes three sets of findings that are
noteworthy. First, reducing avoidance and inflexibility in pain may be particularly helpful
processes in situations where the performance of daily activities (e.g., leisure activities,
hobbies, professional tasks, daily errands) is restricted due to headaches. Second,
increasing head pain acceptance and promoting values-based actions may be useful
therapeutic aims in situations where headaches cause significant impairments on sufferers’
emotional functioning (e.g., the emotional effects of headaches, such as distress and
frustration). Third, given that pain acceptance mediated the effects of treatment on
headache-related disability and quality of life mostly at post-treatment assessment, and
valued-based action at 3-month follow-up, a treatment component delivery can be
proposed. For example, targeting pain acceptance early as treatment unfolds, when
sufferers present with strong avoidance patterns, may increase their psycho-social
functioning and motivate them to pursue their value-based actions in the long-run. Overall,
the current findings add to the existing scarce literature, and highlight key functional
pathways that are responsible for improvements in headache-related outcomes.

To our knowledge, this is the first study to explore the mediating effects of ACT
processes on headache sufferers’ disability and quality of life. Findings are consistent with
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the theoretical underpinnings of ACT for headaches that postulate that inflexible way of
coping with headaches and headache triggers (e.g., avoidance) may not be helpful in
promoting psychosocial functioning, and may result in restricting life and diminish value-
based actions. On the contrary, when responding to head pain with flexibility, valued
living, and with an open and conscious stance to experience pain without trying to control
or avoid it (Hayes et al., 2013), sufferers results in better head pain adjustment even when
the experience of head pain remains relative stable (Dindo, Recober, Marchman, O’Hara,
& Turvey, 2014; Foote et al., 2015). Providing that numerous headache sufferers may
never succeed in becoming permanently pain-free, maximizing acceptance and values-
based actions and minimizing head pain avoidance and inflexibility appear to provide the
necessary solutions to dealing with headaches. Acceptance & Commitment Therapy
interventions, indeed, target these processes in treatment, and evidence from this study
adds to previous findings providing support for the use of ACT in alleviating pain-related
suffering (see Smitherman et al., 2015 for a review).

Findings of this study should be interpreted in light of a few limitations. First, the
sample size was relatively small, and this limits the power of findings and the possibility of
running multiple mediation analyses. Thus, exploratory mediation analyses were executed
investigating the effect of treatment on outcomes through separated models for each
process. Second, given the community-based sample used in this study, the generalizability
of these findings to other headache populations with comorbidities or other medical
complexities should be considered with caution. Third, the use of retrospective self-reports
and the overlapping content in some of their items used in this study (e.g., G-CPAQ, G-
PIPS-11 and HDI) may have inflated the relations among the examined mediators with the
outcomes. This may be a result of a shared method variance in the examined constructs and
not due to true responses of individuals in each construct. Finally, even though efforts were
made to investigate temporal relations between the ACT putative processes and treatment
outcomes, a method which is rarely met in mediation studies assessing therapeutic
processes (Kazdin, 2007); the exploratory nature of this study does not allow conclusions
about causality.

Coupled with these limitations, this study has notable strengths. For the first time in
headache literature functional paths from treatment to outcomes are specified. This can
have translational value as specific therapeutic paths can be suggested. One such functional
path highlights that psychological inflexibility acted as mediator of treatment outcomes for
sufferers who scored high in disability and low in role restrictive dimension of the quality
of life scale before treatment. This finding is in accordance with findings from multiple
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open trials that demonstrate mediating effects of ACT processes of change variables
between ACT-based interventions and treatment outcomes. Findings from chronic pain
(McCracken & Gutierrez-Martinez, 2011; Wicksell et al., 2009; 2010), and other
conditions in behavioral medicine, such as tinnitus (Westin, Hayes, & Andersson, 2008),
diabetes (Gregg, Callaghan, Hayes, & Glenn-Lawson, 2007), vascular diseases (Dindo,
Marchman, Grindes, & Fiedorowicz, 2015), epilepsy (Lundgren, Dahl, & Hayes, 2008),
weight loss (Lillis, Hayes, Bunting, & Masuda, 2009), and irritable bowel syndrome
(Ljotsson, Hesser, Andersson, Lindfors, Hursti, Ruck et al., 2013) all consistently show
that increases in psychological flexibility are associated with better illness adjustment.
Accordingly, findings from this study also demonstrated that psychological inflexibility
mediated treatment effects in headache sufferers.

The central role of psychological inflexibility in pain and its contribution to
disability among headache sufferers highlights the need for a better understanding of the
ACT processes impacting headache-related outcomes. Notably, the ACT theoretical
framework is interested in making sufferers more psychologically flexible in pain, rather
than make them change pain-related outcomes (e.qg., catastrophizing, locus of control, etc.).
Recognizing how psychological inflexible in pain sufferers become, may assist
practitioners in targeting more explicitly on processes appear to be problematic (e.g.,
cognitive fusion, pain avoidance, lack of value clarification), and then assist sufferers in
reaching an optimal, long-lived, head pain adjustment, even when pain is present.

Specific pathways, as the ones presented here, may guide headache practitioners to
help sufferers become more psychological flexible with their pain. From an ACT
perspective, goals reflect behavioral repertoires (i.e., what individuals do with their pain)
facilitating willingness to experience pain when attempts at controlling or avoiding pain
lead to exacerbate suffering, reduce valued-based actions, and lower moment-to-moment
attention in the present moment (Vowles & Thompson, 2011). Thus, findings from
mediation analyses can have a high practical value for clinicians as they guide them in an
empirically supported way to enhance specific paths that increase effective behavioral
repertoires (e.g., pain acceptance, values-based actions) that lead to better daily
functioning. Finally, given that the findings from the mediation analyses were identical,
when the mediating paths examined utilizing change scores and post/follow-up scores; an
incremental support to the issue of temporarily can be credited. It is possible that
headache-related disability and quality of life outcomes to be functionally related with pain
acceptance and psychological inflexibility, and that change in these mediators to be a
plausible mechanism of change,
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Future studies should replicate and extend these findings with higher powered
sample sizes to ascertain generalizability and validity of the ACT putative processes of
change for head pain management. Also, research may examine mediators at multiple time
points during treatment, and then investigate how those improvements may be related to
headache outcomes over time (e.g., at 3 or 12-months follow-up). Next, the examination of
the effects of moderators found to co-occur with headaches (e.g. psychiatric comorbidity,
high body mass index; BMI; Chai, Peterlin, Scher, & Sacco, 2017) or other moderators
related to treatment (e.g., treatment expectations, therapists’ competence etc.;Rief &
Glombiewski, 2016) may result in more personalized treatment components for certain
subgroups of headache sufferers. Likewise, an examination of other mediators not
examined in this study (e.g., catastrophizing, self-efficacy, etc) can ascertain whether the
findings are accounted exclusively due to the proposed mediators or other mechanisms.
Findings from mediation and moderation analyses, can provide a better understanding of
how behavioral headache treatment works, and guide future research on how better head
pain adjustment is achieved through a flexible responding to pain.

In conclusion, results from this study provide strong support for the proposed
mechanism of psychological flexibility in pain that aims to reduce avoidance and fusion
with pain-related thoughts through, pain acceptance, and engagement in personally
meaningful actions. Findings from the present study demonstrate that improvement in
disability, functioning, and quality of life for headache sufferers was primarily carried out
due to the mediating effects of pain acceptance, psychological inflexibility, and values
progress. These findings add to the existing evidence providing support for the theoretical
underpinning of the ACT approach, which postulates that by focusing on optimizing head
pain adjustment, instead of preventing or controlling the experience of pain, sufferers can

better manage the degree to which headaches interfere with their daily functioning.
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Footnotes:
Study 2

A multilevel collaborative European funded research project named “Algea” investigating critical
factors in pain adjustment, and testing novel psychological treatments in chronic pain (Karekla et al.,
accepted).

The only difference between the completers and ITT data analyses was found on HADS-anxiety

(secondary outcome) wherein single degree of freedom interaction contrasts at completers for the ACT
group showed lower anxiety [HADS-AnX; F (1, 54) = 8.78, p< .01, 5y, =.14] at post-treatment, and at 3-
month follow-up [HADS-Anx; F (1, 54) = 7.46, p< .01, np, =.12] compared to the WL. No other
differences between the completers vs. the ITT dataset were observed.

A series of post hoc analyses, including ANCOVAS with pre-treatment data used as covariates (Van
Breukelen, 2006; Vickers, 2004) and the outcomes at post-treatment and 3-month follow-up as the
dependent variables (controlling for pain severity), demonstrated that the ACT group, when compared
with the WL presented with significant time by group interaction effects for general (HDI; F (1,73) =
7.79, p <.01), emotional (HDI- Em; F (1,73) = 4.83, p <.05) and functional (HDI-Func; F (1,73) =
10.55, p <.001) disability scales. Also, when the effects of pain severity were controlled for, there were
significant time by group changes in role restrictive (MSQ-RR; F (1,73) = 6.09, p <.05), role preventive
(MSQ- RP; F(1,73) =6.71, p < .05), and role emotional (MSQ- EF; F(1,72) = 3.39, p <.05).

Mean scores here represent differences in groups only. Mean scores in tables 4 and 5 represent
interaction effects.

Study 3

The scale assessing the ACT process of self-as-context (Experiences Questionnaire; EQ; Fresco, Moore,
van Dulmen, Segal, Ma, Teasdale, et al., 2007) was excluded from these analyses due to its poor
psychometric properties.

The issue of directionality in mediation, an important criterion for assessing mediating effects, was
examined here. However, due to the numerous disagreements among methodologists as for the use of
this “rather ambiguous method” (Kenny, 2016), results from these analyses were not reported. In these
supplementary set of analyses, the timeline criterion, which postulates that because both mediators and
outcomes are not manipulated in any way, they must relate each other even if their roles are reversed,
was explored (Kenny, 2007). In order to examine this criterion, mediators demonstrated indirect effects
were reversely assessed as outcomes, and the changes scores (i.e., pre to post and pre to 3 months
follow-up) as mediators (Baron & Kenny, 1986). It was assumed that once treatment effects of
headache disability and quality of life outcomes were functionally mediated by the proposal mediators,
the same pattern of results would exist by reversing this pattern. In sum, findings from these analyses
provide similar with the original results, though, the effects of treatment on outcomes were not
supported on BCa 95% Cl, but on 90% CI. It is possible that headache-related disability and quality of
life outcomes to be functionally related with pain acceptance and psychological inflexibility, and vice
versa, however more studies are needed to examine this hypothesis.
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FIGURES
Figure 1

The Dyad of the Three Response Styles: Open, Centered, Engaged Underpinning
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Figure 2

CONSORT Flow Diagram of Study.
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for eligibility*** (n =
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A 4
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episodes/month; 6 = other health problems
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e Declined to participate (n = 44)

12 = lack of time to participate; 6 =
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uninterested; 4 = find medical treatment; 8
= never responded back
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Figure 3

Changes in Headache Disability Levels Following Treatment and at 3-month Follow-up (Error Bars Represent Std. Error).
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Figure

Changes in Quality of Life (MSQ) Levels for each Treatment (Error Bars Represent Std. Error).
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Figure 5

Changes in Headache-related Disability Levels for the ACT at Pre, Post- treatment, 3, and 6- Months Follow-up (Error Bars Represent Std. Error).
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Figure 6

Changes in the Three Dimensions of the Headache Specific Quality of life Scale for the ACT at Pre, Post- treatment, 3, and 6- Months Follow-up

(Error Bars Represent Std. Errors).
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Figure 7

Within-Subject Effect Sizes (npz) for All Process Measures. Effect Sizes Represents: an: 0.01 (small effect), npz = 0.09 (medium effect), and an: 0.25
(large effect; Cohen, 1988).
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Figure 8

Reliable Change Analyses for Primary Outcomes: Pre to 3 and Pre to 6 months Follow-up for ACT group only.
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Figure 9

Conceptual Diagram of Classical Mediation Model

Figure 10

c’<c

Schematic Representation of Mediator Effects on Direct and Indirect Relations of Treatment Groups to Primary Outcomes (Mediators Entered One at

a Time).

Independent:
Treatment

ACT (=0) &
WL (=1)

Mediators: Post Treatment scores
Pain acceptance (G-CPAQ)
Psychological Inflexibility (G-PIPS)
Avoidance of pain (G-PIPS-avoid)
Pain fusion (G-PIPS-fus)
Committed Actions (CAQ)
Values Obstruction (V-Ob.)
Mindfulness (CAMS-R)

A 4

Outcomes: Pre to Post;

Pre to 3M Follow-up
scores
Disability (HDI)
Quality of life (MSQ)

115



Figure 11

Schematic Representations of the Indirect Effect of Treatment on the HDI —Total T1-T2 Change Scores through Mediators
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Figure 12

Schematic Representations of the Indirect Effect of Treatment on the HDI Functional Disability T1-T2 Change Scores Through Mediators
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Figure 13

Schematic Representations of the Indirect Effect of Treatment on the HDI Emotional Disability T1-T2 Change Scores Through Mediators
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Figure 14

Schematic Representations of the Indirect Effect of Treatment on the HDI T1-T3 Change Scores through Mediators
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Figure 15

Schematic Representations of the Indirect Effect of Treatment on Quality of Life Dimension (MSQ) at T1-T2 Follow-up Change Scores through

Mediators
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Figure 16

Schematic Representations of the Indirect Effect of Treatment on Quality of Life Dimension (MSQ) at T1-T3 Follow-up Change Scores through
Mediators
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Figure 17

Schematic Representations of the Indirect Effect of Treatment on Quality of Life Dimension (EM-MSQ) at T1-T3 Follow-up Change Scores through
Mediators
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TABLES
Table 1

6 Processes of PF Which ACT Aims to Cultivate in Relation to Head Pain

PF Process

Brief Definition

Acceptance

Cognitive Defusion

Being Present (mindfulness)

Self-as-context

Values

Committed Actions

An open, non-defensive embrace of unwanted or difficult experiences (e.g., head pain) without
attempts to control or change their frequency or form, especially when doing so leads to further
suffering.

A process of diminishing the impact of thoughts on behavior by viewing thoughts as what they
are, a stream of words, symbols, or internal phenomena, rather than literally true entities that
should drive behaviors.

Taking a flexible and open stance in the here and now where attention is brought to the present
moment, whereas thoughts, emotions, and bodily sensations are allowed to come and go
without attempts at altering them in any way. Mindfulness also encompasses regarding all
available behavioral choices and choosing to act on what is most important in the present
moment.

Is the process of flexible perspective taking; the ability of individuals to distinguish between a
self as a continuous perspective. From a self-as-context perspective an individual becomes
aware of his/her flow of experiences without caught up to them.

Represent chosen qualities of behaviors that can never be achieved as terminated goals but can
be pursued in a moment-to-moment basis.

A process of behaving in a particular way based on ones identified values
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Table 2

An Illustration of Delivering an ACT Intervention For Headache Management

Phases  Treatment Goals" ACT-related Material to Achieve Participants Action Plans
Treatment Goals®
1. a. Introducing the therapy; building rapport; getting to know each other - Creative hopelessness, Psycho-education about headache
b. Patients’ education about the pathophysiology of headache, lifestyle - The room full of adhesive tape metaphor , development & life-style choices
factors - ACT matrix for headache A brief mindfulness exercise (CD
c. Building awareness that the direct attempts to control head pain is - Control metaphors: the polygraph & chocolate track)

Setting the problemz_:\tic _ A . cake; An iII_ustratgd Mgtaphor: _
premises . Introdgcmg a short mindfulness practice (5”) and its usefulness in - Experiential exercises: A battle with a headache experimenting with the exhaustive
S e managing headaches . _ _ . monster battle with the headache monster
change Recognizing that attempts to control internal experiences (including - Metaphor: my choice and action Mindfulness exercise (CD track)

bodily sensations) can become problematic when it is excessively and - Pain vs. Suffering
irrespective of context applied
f. Head pain agenda vs. valued living
g. Head pain vs. suffering
2. a. ldentifying values, value compass, and values incongruent actions - Experiential exercise: the funeral exercise Values vs. goals
b. Recognizing values vs. goals, shaping behaviors with effective values- Value compass worksheet Expanding behavioral repertoires:
based actions and the SMART approach - Committed Action worksheet (using SMART values-based actions & personal
c. Potential barriers in valued living life and ways to deal with them approach) barriers (internal & external)
d. The dominance of verbal processes and the way they impact behaviors - Experiential exercises : fused thoughts Fighting chronic fatigue
e. The auto-pilot mode and how to shift toward the being-present mode - Breathing exercise Body scan exercise (CD track)
An (how to choose an adaptive pain response) - Experiential exercise : decentering from thoughts Values-based actions and barriers
engaged - More cogr_1itive defusion techniques and how to Simpl_e_ ways to _be preser)t (Part A”)
response react to mind products and rules Cogpnitive defusion practice
style Activity pacing worksheet

Defusion exercise: you are more
than your pain (CD track)
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The observing self (self-as-context and the observing self)
Discovering the self-as-context
Using the observing self to build awareness of pain behaviors
Cultivating willingness toward discomfort when doing so serves
valued living
e. Fostering acceptance and willingness of head pain and other unwanted
experiences
A centered Turning avoidance of pain behaviors into willingness
response . Learning to cope with trigger (exposures as experiments to headache
style triggers)

cooe

«

- Experiential exercise: thinking vs. observing self

- Self-as-context mindfulness exercise
- Mindfulness and acceptance exercise
- Experiential metaphors: TV metaphor, and

The shadow and bottle metaphor,

acceptance as a choice vs. passivity

- Basic ABCs in identifying triggers

Chosen values-based action and
barriers

Simple ways to be present (Part A”)
Decentering exercise

Using Self-as-context to deal with
headache-related “guiltiness”
Fostering the self-as-context
(leaves on the stream exercise, CD
track)

Acceptance and willingness
exercises

Simple ways to be present (Part B”)
Triggers, food, and headaches
Cultivating acceptance (CD track)

Cultivating willingness and committed actions: Part | & Il
Mindfulness practice

Learning to move on when thinks go awry

Values, head pain, and significant others

Long-term maintenance of the acquired skills

PoooTe

An open
response
style

Experiential metaphors: Passenger on the bus
metaphor, committed parade exercise

Metaphor: the gardening metaphor

Experiential metaphor: the staying still exercise

The “finding meaning” exercise

Dealing with barriers: a plan for
action

Sleep hygiene: a guide to better
sleep

Body awareness exercise (CD
track)

The two pain cycles (avoidance/
control vs. willingness and
committed actions)

Having choices in moments of
headache crises: Practical
suggestions for severe headache
episodes

Recognizing relapses and planning
steps to overcome barriers

Notes:

1. The full ACT treatment protocol described here consists of a therapist manual, a complementary participants Action Plan (AP) workbook, and two CDs with mindfulness

exercises. The protocol was tested (registered with the clinical trials.gov registry: NCT02734992), and it is available upon request from the author of this manuscript. Also, the
therapists’ adherence and treatment fidelity protocol accompanied this protocol, are available upon request from the author.
2. Metaphors, experiential exercises, and illustrations utilized in this protocol were found from various resources (e.g., Dahl & Lundgren, 2006; Dahl, et al., 2005; Forsyth, & Eifert,

2007; Hayes & Strosahl, 2004; Hayes et al., 2012; McCracken, 2005; Turk & Winter, 2006; Vowles & Sorrell, 2009; ACT-related material available from the ACBS (Association for

Contextual & Behavioral Sciences|ACBS]).
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Table 3

Baseline Comparisons Between the Groups on Demographics and Headache Characteristics.

Variable Groups Total
ACT WL (N =47) values (p)°
(N=47) N =94
Age (Mean/SD) 42.89 (10.27) 44.92 (10.43) 2.50(.01) 43.97 (10.35)
Gender (female %) 74.5% 92.5% 5.99 (.01) 84%
Educational level completed % 6.50 (.17)
Primary education (6 years of education) 3.2% 1.9% 2%
Middle school (9 years) 3.2% 11.5% 7%
High or vocational school (12 years) 34.8% 34.6% 34%
College/ University degree (16 years) 26.2% 34.6% 32%
Postgraduate degree (>16 years) 35.8% 17.4% 25%
Family Status 8.48 (.13)
Single 10.6% 22.6% 17%
Separated 2.1% 9.4% 6%
Married 85.1% 60.4% 72%
Widowed 0% 2.9% 1%
Cohabiting/ single 2.2% 4.7% 4%
Monthly income 12.86 (.02)
<1000 euros 25.6% 55.3% 37%
1000-1500 euros 27.9% 21.3% 22%
1500-2000 euros 11.6% 12.8% 17%
2000-2500 euros 18.6% 8.5% 15%
2500-3000 euros 11.6% 0% 6%
>3000 euros 4.7% 2.1% 3%
Occupation 19.63 (.01)
Managers 0% 4.3% 2%
Professionals 6.7% 8.5% 7%
Office work 15.6% 6.4% 11%
CS. & ILW. 15.6% 27.6% 20%
Clerical and P.A.P. 28.9% 8.5% 21%
SW, L., C.,G.AP. 24.4% 17% 20%
Unemployed 6.5% 6.3% 6%
Students/ H.K. 2.2% 21.4% 14%
Years since Headache problem onset (Mean/ 18.09 (10.71) 18.72(10.99) -.29(.78) 18.42(10.81)

SD)

General measure index of headache rating
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Pain Severity (GBPI) 420(1.91) 508(2.05) -2.14(03) 4.63(11.05)

HDI-Func (0-48) 26.34 (10.46) 28.08 (11.61) -.77(.44) 27.24 (11.05)
Average headache frequency/month (Mean/ SD)  7.87 (5.73) 10.55(8.25) -1.85(.06)  9.30(7.28)
Currently taking medication for headache (% 82.2% 85% -.34 (.49) 83.5%
yes)

Headache Diagnosis (H.1.S. Criteria)® 1.02 (.31)

Migraine 90.9% 83.3% 76%
Tension-type headache 9.1% 16.7% 11%
Other Primary Headaches 5.5% 7.5% -12 (.92) 13%
MMSE (Mean/SD) 29.00 (.91) 29.00 (.89) 29.01 (.90)

Notel. ACT = Acceptance and Commitment Therapy; WL = Wait list control; Occupation categories were adapted
based on Martin et al. (2014) study and included: C.S. & I.W.P=Community service & Independent working positions;
P.A.P.= Public Administration Positions; SW, L., C.,G.A.P.= Sales Workers, Cleaners, General Assistance Positions;
H.K.= Home Keepers; GBPI= Greek Brief Pain Inventory; HIS= Headache International Society; MMSE=Mini Mental
Status Examination.

Note2. Mean comparisons between groups were executed with Independent t-tests for continuous variables and x? for
categorical variables.

Note3. Based on Penzien’s et al., (2005) guidelines for Trials of behavioral headache research, every trial should report
a general “measure index of headache rating” that includes headache intensity, activity, and frequency. For the purpose
of this study the G-BPI, the functional subscale of the Headache Disability Inventory (HDI- Func), and the frequency of
headaches item (single item) were employed to assess the three parameters of headaches.
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Table 4

ITT: 2X3 Repeated Measures ANOVA of Group (ACT vs. WL) by Time (pre, post, follow-up) for Outcomes

Variables Groups Means (SD)" Interaction effects of Group by  Effect
Time (pre, post, fup-3) Sizes : n,°
Pre Post FUP-3 F (df)” N
Primary Outcomes
General Disability (HDI; 0-100) ACT 51.35 (21.28) 34.13 (21.20) 31.29 (21.32) 6.22** (1.59, 120) .09
WL 57.23 (23.12) 51.23 (29.07) 49.94 (27.03)
Functional Disability (HDI- Func; 0-48) ~ ACT 24.06 (11.59) 15.48 (10.68) 14.97 (11.30) 8.87*** (1.63, 120) 13
WL 28.19 (12.48) 23.16 (14.25) 24,52 (13.81)
Emotional Disability (HDI- Em; 0-52) ACT 27.29 (10.84) 17.42 (11.40) 16.32 (11.39) 3.02* (1.52, 120) .05
WL 29.03 (12.03) 26.26 (14.21) 25.42 (13.87)
Role Restrictive (MSQ-RR;0-100) ACT 57.14 (17.30) 74.56 (16.74) 77.51 (14.95) 5.05** (1.42, 120) .08
WL 49.86 (19.06) 56.59 (23.31) 58.16 (20.57)
Role Preventive (MSQ-RP;0-100) ACT 73.23 (19.52) 85.97 (16.90) 89.03 (13.25) 3.74* (1.68, 120) .06
WL 66.13 (21.08) 69.03 (23.47) 69.52 (25.99)
Role Emotional (MSQ-EF ;0-100) ACT 71.83 (20.20) 83.01 (18.61) 86.45 (15.82) 1.46 (1.58, 120) .02
WL 63.01 (24.21) 67.53 (25.69) 67.53 (30.00)
Secondary Outcomes
Pain Severity (GBPI; 0-10) ACT 4.01 (1.94) 3.23 (1.58) 3.03 (1.62) 2.37 (1.49, 112) .04
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WL
Headache medical visits (last 2 months) ACT
WL

Headache Medical use (last 2 months) ACT

WL
Anxiety (HADS;0-21) ACT

WL
Depression (HADS;0-21) ACT

WL

5.04 (2.16)
39 (.66)
53 (1.13)
1.04 (1.48)
83 (1.76)
7.13(3.92)
9.81 (3.83)
5.35 (3.19)

7.44 (3.73)

5.13 (1.98)
39 (58)
63 (.89)
60 (.82)
83 (1.43)
6.23 (3.50)
9.26 (3.84)
4.71(3.13)

6.81 (3.70)

5.05 (2.28)
30 (.47)
58 (1.02)
60 (.87)
63 (1.38)
6.47 (3.55)
9.19 (3.57)
2.48 (1.50)

3.15 (1.54)

28 (1.71, 80) 01
83 (1.61, 94) 02
20 (1.20, 110) <.01
2.75% (1.78, 112) 05

Note 1: Means and Standard Deviations are presented without controlling for pre-treatment scores as covariates. When assumption of sphericity was violated, the
Greenhouse-Geisser criterion (corrections for degrees of freedom with Greenhouse-Geisser value greater than .75), were adjusted accordingly (F- and p- values).
Note 2: Pair-wise comparisons among the observed means (contrast).
Note 3: Effect sizes were assessed using partial eta squared (npz) as follow: np2: 0.01 (small effect), npz = 0.09 (medium effect), and np2: 0.25 (large effect; Cohen, 1988).

*p) <,001; **p <.01; * p <.05.
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Table 5

ITT: 2X3 Repeated Measures ANOVA Group (ACT vs. WL) by Time (pre, post, follow-up) for Process Measures

Variables Groups Means (SD)" Interaction effects of Group Effect
by Time (pre, post, fup-3) Siggs :
Mp
Pre Post FUP-3 F (df)* o
Pain Acceptance (G-CPAQ; 0-47) ACT 25.35(5.71)  29.71(7.39)  30.84(6.92) 4.49** (2,56) 14
WL 21.79 (9.51)  22.36(11.26)  22.64 (10.05)
Activity Engagement (G-CPAQ-AE; 0-24) ACT 15.26 (4.43) 17.55 (4.54)  17.97 (4.13) 4.10* (2,56) 13
WL 13.57 (6.57) 12.89(7.89)  13.46 (7.03)
Pain Willingness (G-CPAQ-PW; 0-24) ACT 10.10(3.88)  12.16(4.63)  12.87 (4.76) 1.33(1.68, 114) .03
WL 821 (5.94) 946 (559)  9.18 (5.26)
Psychological Inflexibility in pain (G-PIPS; 10-70) ACT 50.60 (13.88)  39.07 (13.43)  38.40(15.16) 10.72*** (1.31, 104) A7
WL 57.21(16.82)  55.04 (16.85)  54.67 (18.09)
Pain Fusion (G-PIPS-fus; 7-42) ACT 21.87 (5.30) 17.71(5.78)  17.13 (6.56) 8.32*** (1.38, 112) 13
WL 2274 (4.46)  22.07(442)  21.78(5.25)
Pain avoidance (G-PIPS-avoid; 10-70) ACT 28.83(9.95)  21.57(9.65)  21.53(10.27) 6.92** (1.28, 104) 12
WL 34.71(13.26)  33.21(13.15)  32.92 (13.64)
Committed Actions (CAQ;1-45) ACT 30.68(6.32)  32.84(6.83)  32.52(6.74) 76 (1.53, 112) .01
WL 25.78 (7.55)  27.70(8.63)  26.19(7.80)
Values Progress (VQ;0-30) ACT 20.35 (4.87)  21.00(4.22)  21.45(4.01) 15 (1.66, 112) .01
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WL
Values Obstructions (VQ;0-30) ACT

WL
Mindfulness (CAMS-R;20-50) ACT

WL

18.33 (7.01)
13.16 (6.38)
14.32 (5.44)
33.77 (6.12)

31.56 (7.15)

19.04 (7.12)
10.03 (6.29)
13.39 (6.52)
35.26 (6.74)

33.30 (6.90)

18.89 (5.55)
10.90 (6.82)
14.79 (6.43)
35.06 (6.82)

31.81 (7.11)

2.25 (1.50, 114)

1.15 (1.51, 110)

Note 1: Means and Standard Deviations are presented without controlling for pre-treatment scores as covariates. When assumption of sphericity was violated, the
Greenhouse-Geisser criterion (corrections for degrees of freedom with Greenhouse-Geisser value greater than .75), were adjusted accordingly (F- and p- values).

Note 2: Pair-wise comparisons among the observed means (contrast).

Note 3: Effect sizes were assessed using partial eta squared (npz) as follow: np2: 0.01 (small effect), npz = 0.09 (medium effect), and np2: 0.25 (large effect; Cohen, 1988).

**%p) <.001; **p <.01; * p <.05.
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Table 6

Results from the Reliable Change Analyses of the Treatment Completers (90% CI)

Primary Outcome Test- Pre-Treatment to 3-month Follow-up (N= Pre-Treatment to 6-month Follow-up (N = 22)
Retest (r;) 31)*

Required Reliable Reliable Required Reliable Reliable

Change? Improvement®  Decline Change Improvement Decline
General disability (HDI-T) 57 5.17 67.74% 6.40% 4.82 90.90% 0%
Functional Disability (HDI- Func.) 67 3.54 67.74% 3.20% 3.49 90.90% 0%
Emotional Disability (HDI- Em.) A48 5.21 53.30% 10.00% 3.61 90.48% 5%
Role Restrictive -Quality of Life (MSQ-RR) .26 5.26 70.96% 9.60% 5.65 80.00% 15%
Role Preventive -Quality of Life (MSQ-RP) .26 5.17 67.74% 9.60% 5.65 52.38% 14%
Emotional Function -Quality of Life (MSQ-EF) .30 541 51.61% 12.90% 5.27 71.43% 14%
Mean - - 63.18% 8.61% - 79.35% 8%

Note 1: Only observed data were utilized for this set of analyses.
Note 2: Required change = the observed changes from pre-treatment to 3 and 6-month follow-up must equate or exceed this value in order for a participant to be defined as a reliably

change case (Jacobson & Traux, 1991).
Note 3: the percentage of participants provided data at 3 and 6-month follow-up time points whose scores are defined as reliably change (> 1.94 for 90% CI) or reliable declined (<
1.94 for 90% CI). The remaining percentage represents participants exhibiting no change.
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Table 7

Between Group Comparisons for the Outcomes (Dependent variables) and Mediators at
T1-T2 and T1-T3 Change Scores

Group M (SD) t p-value Effect

sizes (d)*

Outcome Variables (change scores)

HDI: T1-T2 ACT 16.65(19.89) 240 001 .55
WL 5.90 (19.02)

HDI: T1-T3 ACT 20.06 (19.69)  2.85 .006 .72
WL 7.29 (15.28)

HDI-Func: T1-T2 ACT 9.35 (9.34) 286 .005 .66
WL 3.05 (9.72)

HDI-Func: T1-T3 ACT 10.97 (9.12) 327 .002 .83
WL 3.61 (8.60)

HDI-Em: T1-T2 ACT 8.53 (11.42) 157 120 .36
WL 4.57 (10.46)

HDI-Em: T1-T3 ACT 9.10 (11.66) 211 039 54
WL 3.68 (8.26)

MSQ-RR: T1-T2 ACT -16.72(20.80)  -1.45 152 .33
WL -10.27 (18.02)

MSQ-RR: T1-T3 ACT -20.37(19.78)  -2.75 .008 .70
WL -8.29 (14.33)

MSQ-RP: T1-T2 ACT 1162 (22.59)  -1.04 303 .24
WL -6.55 (19.95)

MSQ-RP: T1-T3 ACT -15.81 (20.58)  -2.34 022 .60
WL -3.39 (21.11)

133



MSQ-EF: T1-T2

MSQ-EF: T1-T3

Pain Acceptance (G-CPAQ)

Psychological Inflexibility in Pain
(G-PIPS)

Pain Fusion (G-PIPS-fus.)

Avoidance of Pain
(G-PIPS-avoid)

Committed Actions (CAQ)

Values Progress (VQ-Pr.)

Values Obstructions

(VQ-Ob)

Mindfulness (CAMS-R)

ACT

WL

ACT

WL

ACT

WL

ACT

WL

ACT

WL

ACT

WL

ACT

WL

ACT

WL

ACT

WL

ACT

WL

“11.57 (24.08)

-6.67 (22.16)

-.14.62 (21.60)

-4.52 (34.01)

Mediators (post-treatment scores)

29.88 (7.08)
22.79 (9.95)
34.44 (12.77)
56.11 (15.46)

17.97 (5.62)

22.47 (3.97)
21.47 (9.13)
33.28 (12.90)
32.59 (7.01)
28.38 (8.13)
21.21 (4.15)
18.81 (6.69)
10.21 (6.13)
14.46 (6.47)
34.85 (6.64)

32.78 (6.64)

-.917

-1.40

3.47

-4.88

-3.88

-4.40

2.33

1.79

-2.83

1.31

.362

.168

.001

<.001

<.001

<.001

.02

.07

.006

19

21

.35

.82

1.17

92

1.05

.55

43

.67

31

Note 1. Effect sizes were assessed using Cohen’s d as follow: d = 0.2 (small effect), d = 0.5 (medium effect),
and d = 0.8 (large effect; Cohen, 1988).
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Table 8

Descriptive Statistics and Correlations between Treatment Outcomes at T1-T2, T1-T3 Change Scores and Mediators.

Variables 1 2 3 ] 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
1 HDI-T (T1-T2) -
2 HDI-T(TL-T3) 82 -
3 HDI-Func. (T1-T2) Q2w 77w -
4 HDI-Func. (T1-T3)  .74wws  Q3wex  82wwx -
5  HDI-EM (T1-T2) 93wee  TBees  Thwes  Bfwe -
6  HDI-EM (T1-T3) 80w Odwes  B3wes  THwex 83w -
7 MSQ-RR (T1-T2) “A0wex  BBrex o Adrex BBeex o320k 4B -
8  MSQ-RR (T1-T3) cAQwee BGwex o ATwws - B2ees - 3lee - ABweer  BTwer -
9 MSQ-RP (T1-T2) 230%  -A48wex 30w <ATwe 225« 43ee T0we B2ees -
10  MSQ-RP (T1-T3) AGeer - Bhwes o ABwx - B2mex - AQwer  -B5Qees  Ghwees 7w T8ees -
11 MSQ-EM (TL1-T2)  -ATw  -42wex - 3wwr 30w - 4Qwex  AQwxx  B3wex  BTwex  5Twee  Dgews -
12 MSQ-EM (TL1-T3)  -A40w 50w -3+  -4Bexr  -30wsx - 4Quex  B0wer  Glewe  ATwer  BTwwx  Bhwer -
13 G-CPAQ 34w 27 36w 36w 24 24~ 34w 230« -7 -.09 23+ -.05 -
14 G-PIPS-T ~36%  -36w 37w =36 -27%  -32% 28 36+ .08 13 15 13 80w -
15  G-PIPS-av. 3Gwer 37w 30w -38m  -27x  -31x 32w 38~ .08 16 16 15 ~Blwwe  Ofwer -
16  G-PIPS-Fus. “27% -26% 24+ 23 -21 26+ 17 20 05 .03 10 .03 60w TQwes  Blee -
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17

18

19

20

CAQ 20
VQ-Pr. 34w
VQ-Ob. -.25
CAMS-R 20

M 10.71
SD 20.02

.26*

37>

-22

15

13.68

18.63

17

31

-.30*

18

5.87

9.99

.24

37

-.26*

15

7.29

9.54

- 57w

- 63w

33.77

6.67

Notes:T1-T2 = Pre and Post change scores; T1-T3 = Pre to 3-month follow-up change scores; M= HDI-T = Headache Disability Inventory- Total; HDI-Func. = Headache Disability
Inventory- Functional; HDI-EM = Headache Disability Inventory- Emotional; MSQ-RR = Migraine-specific Quality of Life-Role Restrictive; MSQ-RP = Migraine-specific Quality

of Life-Role Preventive; MSQ-EM = Migraine-specific Quality of Life- Emotional Role; G-CPAQ = Greek Chronic Pain Acceptance Questionnaire; G-PIPS-T = Greek

Psychological Inflexibility in Pain Scale- Total; G-PIPS-av. = Greek Psychological Inflexibility in Pain Scale- avoidance; G-PIPS-fus. = Greek Psychological Inflexibility in Pain
Scale-Fusion; CAQ = Committed Action Questionnaire; VQ-Pr. = Values Questionnaire Progress; VQ-Ob. = Values Questionnaire Obstruction; CAMS-R = Cogpnitive and Affective

Mindfulness Scale-Revised; Mean, SD= standard Deviation,

**%p) < 000, ** p < .01, * p < .05.
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Table 9

Results from Mediation Analyses with Disability Total Scale and its Subscales (HDI; T1-T2 Change Scores) as Outcomes

Bootstrap results for indirect effects :
bias corrected & accelerated confidence

internals (BCa)

(95% CI)?
Mediators Paths Coefficient SE t p Lower Upper
General Disability (HDI)
Pain Acceptance a -7.02 211 -3.33 .0014
b .58 .26 2.21 .0302
Total (c) -12.20 4.70 -2.59 .0115
Direct (¢”) -8.11 4.93 -1.64 .1046
a*b -8.83 -1.13
PIPS Psychological Inflexibility 16.76 3.46 4.83 <.0001
in pain
b -34 .16 -2.11 .0388
Total (c) -12.64 4.76 -3.65 .0100
Direct (¢) -6.81 5.40 -1.26 2120
a*b -11.23 -1.87
PIPS-Avoid. Avoidance of pain a 12.01 2.71 4.42 <.0000
b -.49 .20 -2.41 .0190
Total (c) -11.90 4.75 -2.50 .0148
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PIPS-Fus.

CAQ

VQ-Pr.

VQ-Ob.

Fusion with pain

Committed Actions

Values Progress

Values Obstruction

Direct (¢)

a*b

a

b

Total (c)
Direct (¢)
a*b

a

b

Total (c)
Direct (¢")
a*b

a

b

Total (c)
Direct (¢")
a*b

a

b

Total (c)
Direct (¢”)
a*b

-5.92

4.37
-.63
-12.93
-10.16

-4.33
.33
-12.20
-10.77

-2.41

1.05

-12.01

-0.48

4.09

-.54
-12.20
-9.95

5.22

1.17
49

4.70
5.15

1.83
31

4.70
4.88

1.36

411

4.76

4.68

151

37
4.69
491

-1.13

3.75

-1.28
-2.74
-1.97

-2.37
1.05

-2.59
-2.21

-1.76

2.56

-2.52

-2.02

2.71

-1.46
-2.59
-2.03

.2606

.0004
.2020
.0077
.0525

.0205
2935
0115
.0309

.0814

0127

.0140

.0469

.0084

1482
.0115
.0463

-10.78

-.38

-5.25

-6.06

-7.05

-2.11

.043

.95

-.07

14
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CAMS-R

G-CPAQ

G-PIPS

G-PIPS-Av.

Mindfulness

Pain Acceptance

Psychological Inflexibility
in Pain

Avoidance of Pain

a -2.24
b 48
Total (c) -12.20

Direct (¢) -11.12

a*b

Functional Disability (HDI-Func)

a -7.02
b .29
Total (¢) -6.91

Direct (¢") -4.87
a*b

a 16.76
b -15
Total (c) -7.29

Direct (¢”) -4.74
a*b

a 12.01
b -.24
Total (¢) -6.78

Direct (¢”) -3.85
a*b

1.58
.35

4.70
4.74

211

13
231
242

3.47

.08
2.32
2.64

2.72

.10
2.34

2.57

-1.41
1.35

-2.59
-2.34

-3.33

-2.01
-2.98
-2.02

4.83

-1.88
-3.14
-1.79

4.42

-2.39
-2.90

-1.49

.1628
1819
0115
.0219

<.0000

.0282
.0039
.0483

<.0000

.0641
.0025
0722

<.0000

.0196
.0051

.1385

-5.57

-4.08

-4.99

-5.37

.33

-71

-.50

-99
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G-PIPS-Fus.

VQ- Pr.

VQ-Ob.

CAMS-R

G-CPAQ

Fusion with Pain

Value Progress

Value Obstruction

Mindfulness

Pain Acceptance

a

b

Total (c)
Direct (¢)
a*b

a
b

Total (¢)
Direct (¢)

a*b
a

b

Total (¢)
Direct (¢)
a*b

a

b

Total (c)
Direct (¢")
a*b

4.37
-.20
-7.41
-6.49

-2.40

44

-6.95
-5.88

4.09

-.33
-6.90
-5.53
-1.37
-2.24
.20
-6.90
-6.46

1.17
24

2.28
2.52

1.36

.20

2.34
2.33

151

18
231
2.39
.90
1.58
A7
2.31
2.33

3.75
-.87
-3.24
-2.57

-1.76

2.16

-2.96
-2.52

2.71

-1.83
-2.98
-2.31
-1.45
-1.41
1.13

-2.98
-2.76

Emotional Disability (HDI-Em)

-7.02

211

-3.33

.0004
.3846
.0018
0121

.0814

.0342

.0042
.0141

.0084

.0709
.0039
.0237
.1460
.1628
.2625
.0039
.0074

.0014

-3.14

-.25

-4.00

-2.29

.95

-.01

-15

21
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G-PIPS

G-PIPS-
Avoid.

G-PIPS-Fus.

CAQ

Psychological Inflexibility
in Pain

Avoidance of Pain

Fusion with pain

Committed Actions

b

Total (c)
Direct (¢)
a*b

a

b

Total (c)
Direct (¢)
a*b

a

b

Total (c)
Direct (¢")
a*b

a

b

Total (c)
Direct (¢")
a*b

a

b

Total (c)
Direct (¢”)
a*b

22
-4.75
-3.14

16.76

-15
-4.82
-2.57

12.01

-.20
-4.64
-2.18

4.37
-.29
-4.92
-3.64

-4.92
A3

-8.67
-8.04

15
2.65
2.83

3.47

.09
2.72
3.12

2.71

A1
2.68
3.01

1.16
.28

2.68
2.94

2.02
15

2.29
241

151
-1.79
-1.11

4.83

-1.61
-1.77
-71

4.42

-1.72
-1.73
-72

3.75

-1.04
-1.84
-1.23

-2.42
.85

-3.79
-3.33

1257
.0076
2706

<.0000

1122
.0809
4750

<.0000

.0898
.0886
4719

.0004
.2986
.0707
2211

.0184
4001
.0004
.0015

-4.23

-5.52

-45

-4.06

-2.82

-.07

-.33

-.04

.60

.88
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VQ-Prog. Values Progress a
b

Total (c)

Direct (¢)

a*b
VQ-Obstr. Values Obstruction a

b

Total (c)

Direct (¢)

a*b
CAMS-R Mindfulness a

b

Total (c)

Direct (¢)

a*b

-1.58
.52

-8.04
-1.22

4.09
-.18
-4.75
-4.02

-1.81
A2

-8.67
-8.44

1.50
19

2.25
2.16

151
21

2.65
2.80

1.77
a7

2.28
2.32

-1.05
2.70

-3.56
-3.35

2.71
-.83
-1.79
-1.44

-1.02
72

-3.78
-3.63

2975
.0091

.0008
.0015

.0084
4069
0776
1552

3111
4754
.0004
.0006

-27 .07
-3.30 .65
-1.70 .30

Note 1: T1-T2 = pre to post treatment change scores

Note 2: Bootstrap distribution in adjusted for bias and skewness at ninety five percentage confidence interval equates p < .05 (BCa; 95% CI).
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Table 10

Results from Mediation Analyses with Disability Total and its Sub-scales (HDI; T1-T3 change scores) as Outcomes

Bootstrap results for indirect
effects :bias corrected & accelerated
confidence internals (BCa)

(95% CI)?
Mediators Paths Coefficient SE t! p Lower Upper
General Headache Disability (HDI)
G-CPAQ Pain Acceptance a -7.49 2.50 -2.99 -2.99
b .25 24 1.03 .3036
Total (c) -15.39 4.54 -3.39 .0013
Direct (¢") -13.51 4.88 -2.76 .0078
a*b -1.74 151
G-PIPS Psychological Inflexibility in a 16.37 3.94 4.15 .0001
pain
b -.23 .16 -1.52 1329
Total (c) -15.68 4.63 -3.39 .0013
Direct (¢”) -11.78 5.23 -2.25 .0258
a*b -9.72. 37
G-PIPS- Avoidance of pain a 11.66 3.03 3.85 .0003
Avoid.
b -.33 .20 -1.63 .1096
Total (c) -15.68 4.63 -3.39 .0013
Direct (¢") -11.83 5.13 -2.30 .0251
a*b -9.37 .39
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G-PIPS-Fus.

CAQ

VQ-Prog.

VQ-Ob.

CAMS-R

G-CPAQ

Fusion with pain

Committed Actions

Values Progress

Values Obstruction

Mindfulness

Pain Acceptance

a

b

Total (c)
Direct (¢")
a*b

a

b

Total (c)
Direct (¢")
a*b

a

b

Total ()
Direct (¢)
a*b

a

b

Total ()
Direct (¢)
a*b

a

b

Total (c)
Direct (¢)
a*b

4.92
-.33
-15.40
-13.74

-4.91
.33
-15.40
-13.75

-1.58
1.02
-14.21
-12.60

3.04
-.38
-15.40
-14.22

-1.81
.26
-15.40
-14.92

1.34
45

4.54
5.10

2.03
29

4.54
4.76

1.49
.38

4.30
4.30

1.67
.36

4.54
4.66

1.77
34

4.54
4.60

3.66

-2.70
-3.39
-2.70

-2.42
111

-3.39
-2.99

-1.05
2.67

-2.92
-2.92

1.82

-1.06
-3.39
-3.04

-1.02
7

-3.39
-3.24

Functional Disability (HDI-Func.)

-7.48
.10

2.50
12

-2.99
.83

.0005
.0091
.0013
.0091

.0184
.2684
.0013
.0056

2957
.0100
.0025
.0050

0742
2921
.0013
.0036

3111
4441
.0013
.0020

.0041
4079

-7.17

-6.59

-5.50

-5.67

-3.46

2.69

57

1.30

.78

52
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G-PIPS-

G-PIPS-
Avoid.

G-PIPS-Fus.

VQ-Pr.

Psychological Inflexibility in
pain

Avoidance of pain

Fusion with pain

Value Progress

Total (c)
Direct (¢)
a*b

a

b

Total (c)
Direct (¢)
a*b

a

b

Total ()
Direct (¢)
a*b

a

b

Total ()
Direct (¢”)
a*b

a

b

-8.67
-7.90

16.37

-7.16
-8.89
-7.16

11.66

-.16
-8.89
-6.99

4.92
-.06
-8.37
-8.37

-2.40
44

2.29
2.47

3.94

2.64
2.32
2.64

3.02

.10
2.32
2.58

1.34
23

2.57
2.57

1.36
.20

-3.78
-3.19

4.15

-2.70
-3.82
-2.70

3.85

-1.59
-3.82
-2.70

3.66
-.26
-3.26
-3.25

-1.77
2.16

.0004
.0023

.0001

.0090
.0003
.0090

.0003

117
.0003
.0091

.0005
1927
.0019
.0019

.0814
.0342

-3.40

-50

-4.75

-2.75

1.15

.06

22

1.98
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VQ-Obs. Values Obstruction

CAMS-R Mindfulness

G-CPAQ Pain Acceptance

G-PIPS Psychological Inflexibility in
pain

Total (c)
Direct (¢)
a*b

a

b

Total (c)
Direct (¢)
a*b

a

b

Total ()
Direct (¢)

a*b

a
b

Total (c)
Direct (¢")
a*b

a

b

-6.95
-5.88

3.04
-.24
-8.67
-7.93

-2.24
.20

-6.90
-6.46

Emotional Disability (HDI-Em.)

-7.48
14

-6.72
-5.60

16.37

-13

2.34
2.33

1.67
18

2.28
2.34

1.58
A7

2.31
2.33

2.50
14

2.63
2.83

3.94

.09

-2.96
-2.52

1.82

-1.33
-3.78
-3.39

-1.41
1.13

-2.98
-2.76

-2.99
1.06

-2.55
-1.98

4.15

-1.46

.0042
0141

0742
1894
.0004
.0013

1628
.2625
.0039
.0074

.0041
2917
.0133
.0527

<.0000

1497

-2.67

-3.00

-.20

-4.48

-.03

.29

.02

.65
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G-PIPS-
Avoid.

G-PIPS-Fus.

VQ-Pr.

VQ-Obs.

CAMS-R

Avoidance of pain

Fusion with pain

Value Progress

Values Obstruction

Mindfulness

Total (c)
Direct (¢)

a*b
a

b

Total (c)
Direct (¢")
a*b

a

b

Total ()
Direct (¢)
a*b

a

b

Total ()
Direct (¢")
a*b

a

b

Total (c)
Direct (¢”)
a*b

a

b

Total (c)
Direct (¢")

-6.78
-4.61

11.66

-.16
-6.79
-4.83

4.92

-.28
-6.72
-5.36

-2.40
44

-6.95
-5.88

3.04
-14
-6.72
-6.28

-1.81
A4

-6.72
-6.47

2.68
3.04

3.03

12
2.68
2.99

1.34

.26
2.63
2.92

1.36
.20

2.34
2.33

1.67
21

2.63
2.72

1.77
19

2.63
2.66

-2.53
-1.51

3.85

-1.41
-2.53
-1.61

3.66

-1.05
-2.55
-1.83

-1.77
2.16

-2.96
-2.52

1.82
-.68
-2.55
-2.31

-1.02
.70

-2.55
-2.42

.0143
1349

.0003

1627
.0143
1124

.0005

2954
.0133
0723

.0814
.0342
.0042
0141

0742
4979
.0133
0247

3111
4843
.0133
.0186

-5.65

-51

-4.80

-2.67

-2.58

34

.03

1.04

-.03

.69
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a*b -2.16 .35

Note 1: T1-T3 = pre to three months follow-up change scores
Note 2: Bootstrap distribution in adjusted for bias and skewness at ninety five percentage confidence interval equates p < .05 (BCa; 95% CI).
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Table 11

Results from Mediation Analyses with Quality of Life Dimensions (MSQ; T1-T2 change scores) as Outcome Measures

Bootstrap results for indirect effects :bias
corrected & accelerated confidence
internals (BCa)

(95% CI)*
Mediators Paths Coefficient SE t! p Lower Upper
Role Restrictive (MSQ-RR)

G-CPAQ Pain Acceptance a -7.02 2.10 -3.33 .0014

b -55 24 -2.25 0275

Total (c) 9.90 4.35 2.27 .0262

Direct (¢") 6.04 4.56 1.32 .1986

a*b 41 9.16
G-PIPS Psychological Inflexibility in pain a 16.76 3.46 4.83 .0001

b 21 15 1.37 1732

Total (c) 10.33 4.33 2.38 .0200

Direct (¢") 6.81 5.01 1.35 1790

a*b -35 8.81
G-PIPS- Avoidance of Pain a 12.01 2.72 4.42 <.0000
Avoid.

b .38 19 1.95 .0548

Total (c) 9.37 4.38 2.13 .0361

Direct (¢") 4.84 4.88 .99 .3250
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G-PIPS-Fus.

CAQ

VQ-Pr

VQ-Ob.

Fusion with pain

Committed Actions

Values Progress

Values Obstruction

a*b

a

b

Total ()
Direct (¢)
a*b

a

b

Total (¢)
Direct (¢")
a*b

a

b

Total ()
Direct (¢)
a*b

a

b

Total (c)
Direct (¢)

4.37
21
10.84
9.88

-4.33
-.34
9.89
8.41

-2.40
-91
9.21
7.02

4.09
.29

9.89
8.69

1.16
45

4.30
4.76

1.82
.28

4.35
451

1.36
37

4.35
4.30

151
4.59
4.35
4.59

3.74
48

2.51
2.07

-2.37
-1.19
2.27
1.86

-1.76
-2.41
2.11
1.63

2.71
1.89
2.27
1.89

.0004
.6298
0141
.0418

.0205
2375
.0262
.0670

.0814
.0188
.0383
1078

.0084
.0627
.0262
.0627

72

-3.71

-.40

.02

9.54

6.07

5.29

6.31
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CAMS-R

G-CPAQ

G-PIPS

G-PIPS-Fus.

Mindfulness

Pain Acceptance

Psychological Inflexibility in pain

Fusion with pain

a*b

a

b

Total ()

Direct (¢)

a*b

Role Preventive (MSQ-RP)

a

b

Total (¢)
Direct (¢")
a*b

a

b

Total ()
Direct (¢")
a*b

a

b

Total (c)
Direct (¢)

-1.81
-.34

14.01
13.38

-7.02
-25
7.86
6.10

16.76
-.04
8.23
9.01

4.37
-17
8.18
8.95

1.77
.33

4.41
4.45

2.10
27

4.73
5.11

3.46
A7

4.86
5.70

1.16
.50

4.79
5.30

-1.02
-1.04
3.17
3.00

-3.33
-91
1.66
1.19

4.83
-.26
1.69
1.58

3.74
-.34
1.70
1.68

3111
2991
.0024
.0040

.0014
3611
1015
2372

.0000
.7903
.0953
.1188

.0004
.7301
.0923
.0964

-.10

-57

-.05

-6.00

.29

4.34

.28

3.25
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G-PIPS-
Avoid.

CAQ

VQ-Pr.

VQ-Ob.

Avoidance of pain

Committed Actions

Values Progress

Values Obstruction

Total ()
Direct (¢)
a*b

a

b

Total (¢)
Direct (¢)
a*b

a

b

Total ()
Direct (¢")
a*b

a

b

Total ()
Direct (¢)

a*b

12.01

-01
7.90
8.10

-4.33
-14
7.86
7.23

-2.40
-.48
7.76
6.59

4.09
012
7.86
7.81

2.71

21
4.80
5.50

1.82
3161
4.73
4.96

1.36
43

4.80
4.90

151
.38

4.73
5.02

4.42

-.07
1.644
1.47

-2.37
-46
1.66
1.45

-1.76
-1.12
1.61
1.34

2.71
.03

1.66
1.55

.0000

9376
.1048
.1455

.0205
.6438
1015
1496

.0814
.2648
J111
.1836

.0084
9751
1015
1245

-6.01

-4.93

-1.54

-.07

-3.92

3.05

3.61

4.14

4.85

4.05
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CAMS-R

G-CPAQ

G-PIPS

G-PIPS-Fus.

Mindfulness

Pain Acceptance

Psychological Inflexibility in Pain

Fusion with pain

a

b

Total (c)
Direct (¢)

a*b

Emotional Role (MSQ-EM)

a
b

Total (¢)
Direct (¢")
a*b

a

b

Total ()
Direct (¢)
a*b

a

b

Total ()
Direct (¢)

a*b

-2.24
.00
7.86
7.88

-6.99
-48
7.37
4.01

16.52
14
6.92
4.54

4.32
.20

7.45
6.56

1.58
.36

4.73
4.84

2.13
31

5.59
5.97

3.51
.20

5.74
6.67

1.18
.59

5.68
6.27

-1.41
.02
1.66
1.62

-3.27
-1.51
131
.67

4.70
.70
1.20
.68

3.65
344
1.31
1.04

.1628
.9786
1015
.1080

.0017
1341
1920
.5038

.0000
4831
2324
4979

.0005
.7307
1942
2993

-2.51

-.52

-2.13

-2.97

1.75

9.87

7.68

5.48
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G-PIPS-
Avoid.

CAQ

VQ-Ob.

VQ-Pr.

Avoidance of pain

Committed Actions

Value Obstruction

Value Progress

a

b

Total ()
Direct (¢)
a*b

a

b

Total ()
Direct (¢")
a*b

a

b

Total ()
Direct (¢")
a*b

a

b

Total ()
Direct (¢)

a*b

11.82

.20
6.86
4.42

-4.33
-14
7.86
7.23

3.87
.06

7.37
7.13

-2.38

-1.35

6.08

2.84

2.74

.25
5.65
6.41

1.82
3161
4.73
4.96

151
45

5.59
5.90

1.38

47

5.52

5.35

4.30

81
1.21
.69

-2.37
-46
1.66
1.45

2.55
13

1.31
1.20

-1.73

-2.90

1.10

5319

.0001

4205
2293
4925

.0205
.6438
1015
1496

0127
.8904
1920
2316

.0889

.0050

2749

.5966

-.06

-1.54

-2.45

.10

31

4.14

4.27

9.00
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CAMS-R Mindfulness a -2.24 1.58 -1.41
b .00 .36 .02
Total (c) 7.86 4.73 1.66
Direct (¢) 7.88 4.84 1.62
a*b

.1628
.9786
1015
.1080

-2.51

1.75

Note 1: T1-T2 = pre to post treatment change scores
Note 2: Bootstrap distribution in adjusted for bias and skewness at ninety five percentage confidence interval equates p < .05 (BCa; 95% Cl).

155



Table 12

Results from Mediation Analyses with Quality of Life Dimensions (MSQ; T1-T3 change scores) as Outcomes

Bootstrap results for indirect
effects :bias corrected & accelerated
confidence internals (BCa)

(95% CI)®
Mediators Paths Coefficient SE t p Lower Upper
Role Restrictive Dimension (RR-MSQ)

G-CPAQ Pain Acceptance a -7.48 2.50 -2.99 .0041

b -31 .23 -1.33 1879

Total (¢) 14.01 441 3.17 .0024

Direct (¢)  11.67 4.72 2.47 .0166

a*b -.01 7.86
G-PIPS Psychological Inflexibility in Pain a 16.37 3.95 4.15 <.0000

b .23 A5 151 1361

Total (c) 14.43 4.48 3.22 .0022

Direct (¢’)  10.57 5.08 2.10 .0403

a*b .08 8.95
G-PIPS- Av.  Avoidance of Pain a 11.66 3.03 3.85 .0003

b .35 A9 181 .0755

Total (c) 14.43 4.49 3.22 .0022

156



G-PIPS-Fus.

CAQ

VQ-Pr.

VQ-Ob.

CAMS-R

G-CPAQ

Pain Fusion

Committed Actions

Values Progress

Values Obstructions

Mindfulness

Pain Acceptance

Direct (¢)

a*b

a

b

Total ()
Direct (¢)
a*b

a

b

Total (¢)
Direct (¢)
a*b

a

b

Total ()
Direct (¢)
a*b

a

b

Total (¢)
Direct (¢)
a*b

a

b

Total ()
Direct (¢)
a*b

10.29

4.92
A2
14.01
13.38

4.92
A3
14.01
13.38

-1.57
- 70

13.66
12.55

3.04
.56
14.01
12.32

-1.82
-.35

14.01
13.38

4.95

1.34
44

4.42
4.96

1.34
44

4.42
4.96

1.49
.39

4.49
4.44

1.67
34

4.42
4.48

1.77
.33

441
4.45

2.08

3.66
29

3.17
2.69

3.66
.29

3.17
2.69

-1.05
-1.78
3.04
2.82

1.81
1.61
3.17
2.74

-1.02
-1.04
3.17
3.00

Role Preventive Dimension (RP-MSQ)

QD

-7.48
10

2.50
27

-2.99
.39

.0424

.0005
7725
.0024
.0092

.0005
7725
.0024
.0092

2975
.0802
.0036
.0067

0742
1128
.0024
.0081

3111
2991
.0024
.0040

.0041
6927

.06

-5.22

-5.22

-.62

-.32

-57

9.33

6.06

6.06

5.19

7.81

4.34
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G-PIPS

G-PIPS-Fus.

G-PIPS-
Avoid.

CAQ

VQ-Pr.

VQ-Ob.

Psychological Inflexibility in pain

Pain Fusion

Avoidance of pain

Committed Actions

Value Progress

Value Obstructions

Total ()
Direct (¢)
a*b

a

b

Total ()
Direct (¢)
a*b

a

b

Total (¢)
Direct (¢")
a*b

a

b

Total (¢)
Direct (¢")
a*b

a

b

Total (c)
Direct (¢”)
a*b

a

b

Total ()
Direct (¢")
a*b

a

b

15.06
15.88

16.37
-.08

15.61
16.91

4.92
-.57
15.06
17.90

11.66

-.03
15.61
15.94

-4.91
-22

15.06
13.93

-1.57
-.88

14.46
13.07

3.04
44

5.10
5.54

3.94
A7

5.18
5.98

1.34
.50

5.10
5.67

3.02

.23
5.18
5.89

2.02
.33

5.10
5.39

1.49
45

5.17
5.10

1.67
41

2.94
2.86

4.19
-44
3.01
2.82

3.66
-1.13
2.94
3.15

3.85

-13
3.01
2.70

-2.42
-.67
2.94
2.58

-1.05
-1.93
2.79
2.56

1.81
1.08

.0046
.0059

.0001
6577
.0039
.0066

.0005
.2603
.0046
.0026

.0003

.9034
.0039
.0091

.0184
.5007
.0046
.0125

2975
.0132
.0072
.0132

.0742
2811

-6.35

-8.22

-10.48

-6.83

-.07

-.93

2.56

3.16

1.64

3.95

24

5.97
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CAMS-R

G-CPAQ

G-PIPS

G-PIPS-
Avoid.

G-PIPS-Fus.

CAQ

Mindfulness

Pain Acceptance

Psychological Inflexibility in pain

Avoidance of pain

Fusion with pain

Committed Action

Total ()
Direct (¢)
a*b

a

b

Total ()
Direct (¢)
a*b

a

b

Total (¢)
Direct (¢")
a*b

a

b

Total ()
Direct (¢”)
a*b

a

b

Total ()
Direct (¢)
a*b

a

b

Total (¢)
Direct (¢")
a*b

a

15.06
13.72

-1.82
-.09

15.06
14.89

-7.48
.09

11.16
11.87

16.37
.02

11.80
11.40

11.66

10
11.80
10.63

4.92
-.35
11.17
12.90

-4.42

5.10
5.24

1.77
.38

5.11
5.20

Emotional Role (MSQ-EM)

2.50
.35

6.58
7.15

3.94
.23

6.68
7.72

3.02

.30

6.68
7.59
1.35
.65

6.58
7.37

1.85

2.94
2.61

-1.02
-.25
2.94
2.86

-2.99
.26
1.69
1.66

414
.10

1.76
1.47

3.85

33

1.76
1.40
3.66
-.53
1.69
1.74

-2.38

.0046
0115

3111
.8052
.0046
.0059

.0041
.7916
.0953
1024

.0001
9163
.0829
1457

.0003

71394
.0829
1670

.0005
.5952
.0953
.0859

.0200

-.57

-1.02

-9.03

-7.60

-22

-9.08

6.94

3.08

7.05

7.38

37

3.93
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b

Total ()

Direct (¢)

a*b
VQ-Ob. Values Obstruction a

b

Total ()

Direct (¢)

a*b
VQ-Pr. Values Progress a

b

Total (¢)

Direct (¢")

a*b
CAMS-R Mindfulness a

b

Total ()

Direct (¢”)

a*b

-.59
7.37
4.77

-2.38
-1.35
6.07
2.84

-2.84
-1.35
6.07
2.84

-1.99
-12
7.37
7.13

.36
5.59
5.76

1.38
.46

5.52
5.35

5.35
.46

5.52
5.35

1.59
43

5.59
5.70

-1.62
1.32
.82

-1.72
-2.90
1.10
.53

.53
-2.90
1.11
1.11

-1.25
-.28
1.31
1.25

1102
1920
4106

.0889
.0050
2749
.5966

.5966
.0050
2749
2749

.2140
777
1920
2154

-01

.38

.09

-1.23

.35

7.70

9.00

3.50

Note 1: T1-T3 = pre to three months follow-up change scores

Note 2: Bootstrap distribution in adjusted for bias and skewness at ninety five percentage confidence interval equates p < .05 (BCa; 95% CI).
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APPENDICES

Appendix A
Table A-1
Treatment Completers: 2X3 Repeated Measures ANOVA of Group (ACT vs. WL) by Time (pre, post, follow-up) for Treatment Outcomes
Variables Groups Means (SD)" Interaction effects of Group by Time Effect
(pre, post, fup-3) Sizes : 1y’
Pre Post FUP-3 F (dfy? n
Primary Outcomes
General Disability (HDI; 0-100) ACT 51.35(21.28)  34.13(21.20)  31.29 (21.32) 5.96 ** (1.58, 118) .09
WL 58.13 (22.95)  51.93(29.30)  50.87 (26.98)
Functional Disability (HDI- Func; 0- ~ ACT 27.29 (10.84)  17.42 (11.40)  16.32 (11.39) 8.51*** (1.63, 118) 13
*) WL 29.60 (11.81)  26.73(14.20)  26.00 (13.72)
Emotional Disability (HDI- Em; 0-52) ACT 24.06 (11.59)  15.48(10.68)  14.97 (11.30) 2.91* (1.52, 118) .05
WL 28,53 (12.55)  23.33 (14.46)  24.87 (13.91)
Role Restrictive (MSQ-RR;0-100) ACT 57.14 (17.30) 7456 (16.74)  77.51 (14.95) 5.05%* (1.42, 118) .08
WL 49.14 (18.95)  56.10(23.54)  57.90 (20.87)
Role Preventive (MSQ-RP;0-100) ACT 73.23(19.52)  85.97(16.90)  89.03 (13.25) 3.43* (1.68, 118) .06
WL 65.17 (20.74)  68.17 (23.36)  69.00 (26.27)
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Role Emotional (MSQ-EF ;0-100) ACT

WL
Pain Severity (GBPI; 0-10) ACT
WL
Headache medical visits (last 2 ACT
months)
WL

Headache Medical use (last 2 months) ACT

WL
Anxiety (HADS;0-21) ACT

WL
Depression (HADS;0-21) ACT

WL

71.83 (20.20)

61.78 (23.61)

4.01 (1.94)
5.10 (2.17)
39 (.66)
53 (1.13)
1.04 (1.48)
87 (1.79)
7.13(3.92)
9.73 (3.88)
5.35 (3.19)

7.23 (3.64)

83.01 (18.60)
66.44 (25.40)

Secondary Outcomes

3.23 (1.58)
5.19 (1.98)
39 (.58)
63 (.89)
60 (.82)
87 (1.46)
6.23 (3.50)
9.15 (3.87)
471 (3.13)

6.58 (3.56)

86.45 (15.82)

69.11 (29.16)

3.03 (1.62)
5.11 (2.30)
30 (.47)
58 (1.02)
60 (.87)
65 (1.40)
6.47 (3.55)
9.08 (3.59)
2.48 (1.50)

3.12 (1.55)

99 (1.47, 118)

2.27 (1.49, 110)

28 (1.71, 80)

79 (1.61, 92)

.72 (1.20, 108)

2.07 (1.79, 110)

.02

.04

.01

.01

<.01

.04

Note 1: Means and Standard Deviations are presented without controlling for pre-treatment scores as covariates. When assumption of sphericity was violated, the Greenhouse-

Geisser criterion (corrections for degrees of freedom with Greenhouse-Geisser value greater than .75), were adjusted accordingly (F- and p- values).
Note 2: Pair-wise comparisons among the observed means (contrast).

Note 3: Effect sizes were assessed using partial eta squared (npz) as follow: n,f: 0.01 (small effect), npz =0.09 (medium effect), and an: 0.25 (large effect; Cohen, 1988).

) <,001; **p <.01; * p <.05.
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Table A-2

Treatment Completers: 2X3 Repeated Measures ANOVA Group (ACT vs. WL) by Time (pre, post, follow-up) for Process Measures.

Variables Groups Means (SD)" Interaction effects of Group by Time Effect Sizes
(pre, post, fup-3) N>
Pre Post FUP-3 F (df)? o

Pain Acceptance (G-CPAQ; 0-47) ACT 25.35(5.71)  29.71(7.39) 30.84 (6.92) 4.42** (2,55) 14
WL 21.63(9.65)  22.22(11.45)  22.33(10.11)

Activity Engagement (G-CPAQ-AE;0-  ACT 15.26 (4.43) 17.55 (4.54) 17.97 (4.13) 3.98* (2,55) 13

) WL 13.33 (6.57) 12.63 (7.92) 13.22 (7.04)

Pain Willingness (G-CPAQ-PW; 0-24) ACT 10.10 (3.88) 12.16 (4.63) 12.87 (4.76) 1.54 (1.67, 112) .03
WL 8.30 (6.04) 9.59 (5.65) 9.11 (5.35)

Psychological Inflexibility in pain (G- ACT 50.60 (13.88)  39.07 (13.43) 38.40 (15.16) 10.46*** (1.30, 102) A7

PIPS; 10-70)
WL 58.39 (16.15)  56.13 (16.34)  56.04 (17.16)

Pain Fusion (G-PIPS-fus; 7-42) ACT 21.87 (5.30) 17.71 (5.78) 17.13 (6.56) 8.48*** (1.36, 110) 13
WL 2312 (4.10)  22.42 (4.11) 22.31 (4.56)

Pain avoidance (G-PIPS-avoid; 10-70) ACT 28.83(9.95)  21.57 (9.65) 21.53 (10.27) 6.56** (1.28, 102) 11
WL 35.48 (12.97)  33.91(12.97)  33.70(13.39)
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Committed Actions (CAQ;1-45) ACT

WL

Values Progress (VQ;0-30) ACT

WL

Values Obstructions (VQ;0-30) ACT

WL

Mindfulness (CAMS-R;20-50) ACT

WL

30.68 (6.32)

26.04 (7.57)

20.35 (4.87)

18.69 (6.88)

13.16 (6.38)

14.04 (5.33)

33.77 (6.11)

31.85 (7.13)

32.84 (6.83)
27.88 (8.74)

21.00 (4.22)

19.22 (.82)

10.03 (6.29)

13.07 (6.42)

35.65(6.78)

33.65 (6.78)

32.52 (6.74)
26.42 (7.86)

21.45 (4.01)

19.64 (.78)

10.90 (6.82)

14.70 (6.54)

35.06 (6.81)

32.08 (7.12)

73 (1.53, 110)

27(1.63, 110)

2.43 (1.47, 112)

1.15(1.51, 110)

.01

.01

.04

.02

Note 1: Means and Standard Deviations are presented without controlling for pre-treatment scores as covariates. When assumption of sphericity was violated, the Greenhouse-
Geisser criterion (corrections for degrees of freedom with Greenhouse-Geisser value greater than .75), were adjusted accordingly (F- and p- values).

Note 2: Pair-wise comparisons among the observed means (contrast).
Note 3: Effect sizes were assessed using partial eta squared (npz) as follow: np2: 0.01 (small effect), n,f =0.09 (medium effect), and np2: 0.25 (large effect; Cohen, 1988).

***p <.001; **p <.01; * p <.05
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Appendix B

Consent Forms and Questionnaires/ Forms Completed by Participants

[ITavermotnpio
Kéripou

Tithoc pedémc: «Akyea»: Kawvotépo Ipoypappe Yoyokovovikig Mapéppaocng yro
™V Avtipetonion Tov Xpoviov IIoveov 6tovg ao0eveis kKot TIG 01KoYEVELES TOVG

I'pantéc mAnpoeopieg kat Eyypapo cvykatdbeong yio AcBeveig pe [Tovokepdiovg —
Yvpperoyn oe [poypappa Poyoroyumg [Hopéppaong

Ayornté oouuctéyovra,

‘Exete xAnfel vo ovppetdoyete o€ por €peLVNTIK peEAT pe oTdHYO TNV
AVOYVOPIGT] TOV YOUXOKOIWVMVIKGOV GLVONKAOV Tov oyetilovtal pe Tov TOVOKEPOAO GE
acOeveic ot Kompo kot ) Kpnn, €161 dote va avayvopiobodv ot mapdyovieg mov Oa
toug Ponbovoav oty dwyeipon tov movokepdiwv. H perémn Sieldyetor omd t0
[Moavemomuo Kompov, to [Mavemomuo Kpfmg kot to Ivetitodto Nevporoyiag wot
['evetwkng Kompov, pe ypnpatoddton and v Evponaiky ‘Evoon (ETIIA) kot and toug
EBvucong ITopovg g EALGSag kat tg Kvmpov.

Yvuykekpyéva, &xete kAnOel Vo CUUUETOGYETE OE MO EPEVVNTIKY WLYOAOYIKN
nopEupocn mwov ancvfOHvete ce ATOUO TOL VTOPEPOLY OO KATOLOL LLOPPY] TOVOKEPAA®V.
Me tov 0po «epguvnTiKn TOPEUPOCT» EVVOOVUE TN CLUUUETOYN GOG GE L0 YUYOAOYIKY|
napépPacn mov Bo Exel g oTdY0 TV Pertion g motdtToS TG (oNg cag o oyéomn Ue
tov movoképaro. H mapéufacn avtn, av kol &xel otnpiybel e mponyovpeveg TapOUOoLEg
npoondfeiec kKo Poaocileton oe woyvpés OBewpnrikés apyés, Oev €xel SOKIHOOTEL GTO
naperBov. Etol, topa doxypalovpe v amotelecpatikdtnta TG TopéUpacng avtge o€
oxéon pe tov movokEParo. Ot mBavotNTES VO 0@eANOeite Amd TN GLUUETOYN GOG GTNV
mopEppoon etvar onUavtikés, eved ot mbovotnteg va vdpéel Yoo €60 kamowo PAAPN 1
ONUOVTIKN ToAoumopio glvor oyxeddv undevikésg, amd 000 pog €£xel ogiel mAnfmpa

TAAMOTEP®V GYETIKAOV EPELVAOV.

210y06, PEPara, TG LEAETNG TNG OMTOTEAEGUOTIKOTNTOS TG TOpEUPacng otny omoia
oG KaAovue va AaPete pépog, ivarl va dovpe oo mpaypatikd Bondd, oo onueio ™g
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BEéAoVV aAhayEg Kot TPOTOTOGELS, KOOMG KO TL UTOPOVUE Vo KAvovue pe Baon ta oxoAn
mov goelg Ba pog kévete yuo TNV OAN dadikacio, £T61 MOTE Vo Uopel va ypnoyLomomei
0TO HEAAOV Y10 VO €VIGYDVOEL WYLYXOAOYIKA Kol GAAOVG avOp®TOLE TOV TAGYOLV MO
movokepaAiovc. ‘Etol, eoeic Ponbate va otuoytel éva mpoOypoappo mov apydtepo Oa
Bonbnoetl dAlovg avBpmdTovg mov macyovy. TEAOG, 6TOYOG Hag elval Vo EKTOOEVCOVLE KOl
dAlovg emayyeApatieg ommv  TEAKN popen, TG TapéuPacnc, OoAAG Kot va N
YVOGTOTOMGOVUE HEG® TOV SodIKTVOV, MGTE Vo gival dabéoiun oe 660 10 dvvaTOV

TEPLGGATEPQ ATOUO TTOV AVTIUETOTILOVY TPOPANLOTO TOVOKEPAAWY.

H dwdwacio Oa eivon mepimov o¢ €€Ng: Metd amd o apyikn oTOUIK GUVAVTN G
pe Tovg vrevbuvoug g mapéppaonc, Oa Eexvnoet P cePd 9 BepATEVTIKEC GLVAVTICEWV.
Ot ovvavtnoelg Ba sivor opadikés. Ba ovupetdoyovy, dniadn, mepimov 10 acbeveic e
novokepalovg kat 1-2 Puyordyotl. Ztnv tedevtaia cuvavinon (9" katd ceipd) Ba kKAnOovV
VO GUUUETACYOVV Kol Ol ONUOVTIKOL GAAol Tev acBevav (my. ocvlvyol, cvyyevelg M
dvBpomor mov fovv kabnuepvd pe €o6g). Ot cuvavinoelg Ba daupkobv mepimov pio dpa
Ko pon, Ba £xovv cuyvotnta mepimov pia avd 7-8 pépec, ko Oa yivovion amoyebparo, 6
nuépa Kot mpo mov Ba cupeovioel N oudda. e kdbe cvvavinon 0o cvintder 6N M
oudda Cnriuata mov oyetiCovior pe Tov mOvokéPaAo, Bo ylvetor o cepd amod
«YUYOAOYIKESH OOKNGELS, Kot Oa avoriBetor €va ehappy €pyo yw 10 omitt mov Oa
ocu{ntiéton oty gmopevn cvvdvinon. Erniong, mpwv v évapén g mapéppoons kot PeTA
t0 téA0og TG Ba cag (NTNOOLUE VO GUUTANPAOCETE UEPIKA EPMOTNUATOAOYIN YKL VO

SWIMGTMOGOLVLE TIG AAAAYEG TTOV £YIVOV KATH TO XPOVIKO O1AcTnpa TG TopEUpacng.

20G TPOGKAAOVUE, AOMOV, VO GUUUETACYETE GTNV €PELVNTIKN Hog TapépPaor. H
cuppeToyn &tvar  amoAvTmg €BeAovtiky OAAG TOAD OMUOVTIKY Yl TOVG GKOTOVG TNG
épeuvag. Xnuewwvoope Ott to. 0gdopéva. mov B cuykevipwBoLv elvarl  amOAHTOC
eumotevTikd Ko Oa  ypnowomombodv pOVO amd TOVG EPELVNTEG YO CLGTNPA
EMOTNUOVIKOVG oKOTOUS. MOAMG ovumepiingbeite omn pekétn, Bo cog amodobel Evag
TPOCMOTIKOS AVOYVMOPIGTIKOG KMOKOS, 0 0moiog 0 Ba meptAapfavel Kavéva 0E00UEVO TOV
va oyetiletor pe 10 Ovopd cog 1 GAAEG TANPOQEOPieS TOL Umopel VoL 0ONYGOLY GTNV

TOVTOMOINOT] GG,

Mmnopeite vo apvnOeite vo. GUUUETEXETE GTN UEAETT) OMOLAONTOTE GTIYUN TNG O dIKAGioG,
aKOpo Kol oV £xeTe ovykatTatedel apyLKd, Y10 0TO100MTOTE AOYO KOt YWPig KovEva KOGTOG.
Xe outnV TNV TEPITT®OOT, OAO TO OEOOUEVO. GOG KOL TO VROYEYPOUUEVO EYYPAPO

ovykaTdfeong Bo KatasTpapovV Tapovsia Gog.
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Edv éyxete omowdnmote epdTNUA, £EVOTOON 1N WOPATOVO  TOPUKAAOVLE
emkowvoviote pe v Ap Mopia Kapexhd, pe éva omd tovg mopokdto TpOmovg:

TnAépmvo: (357) 22892100, Email: algea@ucy.ac.cy 1 tov Avturpitovn AKoSNUAIKOV

YmoBéoewv tov [avemompiov Konpov, Ap. A. T'aydtong, tnA. 22894000.

[Tepiocdtepeg MANpopopiec yia TNV pneAétn, Ba uropéoete va Ppeite 610 AVOALTIKO

@LALGS10 cuykoTdfeonc Tov Do cog Sobei otnv 1" cuvavinon.

AV ovupVEITE VO COUUETEYETE, CRUAIVEL OTL EXETE OLOPCOEL KOl TUUPOVELTE e OLO.

000, TEPLYPAPOVTOAL OTO EYYPOPO TVYKATAOETNS TOV TO¢ 00ONKE.

2ag VYAPIGTOVUE TOAD Y TO ¥pdVo Gog!

Ovopoatenmvopo
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MEAETH «AAT'EA»

EITPA®O I'PAIITHXE YT KATA®GEXHX I'TA AZ®ENEIX ME [IONOKEDPAAOYX —
YYMMETOXHZX XE [TPOTPAMMA YYXOAOI'IKHX ITAPEMBAXHX

Ap1Opog Zoppetéyovio- ZUTANPOVETOL OO TNV EPELVNTIKT OLAdA

CNOICIONO
CACICIONG
COXCIOION®
CAGIOION®
®HEEEE®
CRGIGIOND
@@
CACICIONS)
@@@®@E®
©EEEE

Ayoamnté ooppetéyovra. [lpoonaOnos vo armavtiosis o OAEX Tig ep@TNOGES SNUEIOVOVTUG
MONO pe éva evdrarpiro X oty KAOE aTAVINGN TOL £6V EMALYELG.

[Hopokoi®, copainpocte 10 TOPUKATO otolyeio 1] onuewwote pe éva " X " 0mov
yperaleTon :

1) ®dro

@ Avtpag
©) INovaixa

2) Hukia (o€ gpovia):

3) Inuewnote pe ‘X’ oTNV EKTAIGEVOT| TOV EYETE OTOKTNGEL LEXPL TOPOL:

Mepwcég Tageig dnpotikov (IpwtoPdOpie)
OloxMpwaca to Anpotikd (Ipwtofaduia)
[IMpvéaoio (Agvtepofadpa)

Avkero/ Teyvikn oxoin (Asvtepofaduia)
KoAréyo/ MTavemoto (ITpoto wruyio)

@OE@EE

Metantoytoxd/ AdaKtopikd
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4) Inuewwote pe ‘X’ 0TNV OIKOYEVELNKT GOC KATAGTAON:
Avyopoc /m

Awlevypévog /m

‘Eyyopog /m

Xnpog /a

e ooToon

®© @ 6 © 0 O

Xvykotoiknon

5) Mopakoid NAOOTE TO PNViaio el0OONUE 6og e PAon TV TopakaTe KAk

péxpt 1000 evpa

1000- 1500 gvpm

1500- 2000 gvpwd

2000-2500 gvpmd

2500- 3000 gvpm

®©@ ® ® © & ©

neprocdtepa amd 3000 gvpd

6) ITowo S10yvmon TovoKeEPAAOL £xETe 1 060G EITE O YLOTPOG GOG OTL EXETE; (.Y NKpAvia,

Ke@oAaAyio KAT:

7) Tlooec popéc £xete TOVOKEQPAAO péoa oTov unva,; (.y. 2 M 3 1 10 popég kAm.)

8) IMooa ypovia VIToPEPETE 0md TOVOKEPALOVS (BALTE YpOVIa, Oyl NUEPOUNVIR);

169



9) dappoakevTIKN aymyN TOL AUUPAVETE Y10 TOV TOVOKEPAAO; (£0v dev TtaipveTe KdTt, Bodte OyL.
Edv dev Bupdote, ovpuPovievteite to BiAtdplo vyeiog Gog avTlypapovTog To GAPHOKO TOV GOG

&xel ypayet o [Natpog cog)

10) Endyyelua (edv giote @ottntig, dev epyaleots, giote Gvepyoc, 1 oLVTAEIOVYOG, TOPOKOA®D

OMADGTE T0):

HopokoioOpe OTOVTOTE OTO ETONEVE EPOTNATOAOYLO GE OLES TIS EPMOTIOELS.

IMPOXITAOHXTE NA MHN A®HNETE KENA otig AITANTHXEIX XAX!!
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Epotnuatoiroyo 1

Mopokoi®d dwPdote Tpooektika: O okomdg avTg ™G KAIpaKag ivol va avayvopicet
dvokoAieg mov mBavdV va Puovete €€ attiag Twv movokepdAlwv cac. Bdite éva X mévo
O0TOV KUKAO, G€ KAOe pio omd TIC TPOTAGELS, OVAAOYA LLE TO TL oYVEL ATovIioTte KO
EPMTNOT LOVO OVOPOPIKE, LLE TOVG TTOVOKEPAAOL GOC.

NAI MEPIKEX OXI
®OPEX

1.E  EE autiog tov movoke@dimv pov atcOdvopot avamnpog.

®

2.F  E& attiag tov movoke@dAimv pov arcOdvopot
TEPLOPIGUEVOG OTO VO, EKTEAEC® TIG KAOMUEPIVES LoV
dpacTNPLOTNTES.

3.E Koavévag dev katavoel v enidpacn mov £xovv ot
movoképaiotl 6t {on pov.

4.F  Tlepropilm tic yuyoymywés dpactnploTnTeS Lov (1)
afAnpata, hobbies), €€ attiog TV TOVOKEPAA®Y LOV.

5.E  Oumovoképaiot pov, pe Bupmvouy.

6.E Mepwég popéc, vimbm, 61t Ba ydow tov Eleyyo €& artiog
TOV TOVOKEPAAW®V LLOV.

7.F  E& attiog TV movoke@dlmv pov gival Atydtepo mhovo
VOl KOW@OVIKOTOm 0.

8.E  Otovyyeveic pov (onuavtikoi GAAOL), | 1 OKOYEVELDL
LoV KOl 01 IAOL LoV, dEV £YOVV 1A TN TEPV®, €E’
o1TioG TOV TOVOKEPIAMY LOV.

9.E  Oumovoképaiot pov tvat 1660 Aoyniot Tov vidbm 4Tt
0o Tperabo.

10.E O tpdémog mov PAET® TOV KOGHO £MNPeALETOL ATO TOVG
TOVOKEPAAOVG LOL.

& & & 6 6 6 6 6 6 o 6
® ® & & & ® & & 6 O
@ ® e e e e @ e @ @O

11.E Dofapor va Byw ¢€m dtav mdhet vo pe mdoet
TOVOKEPOAAOG.
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12.E Nwbo andyvoon €& artiog v movoKEQAA®Y LOV.

14.E Ot movoképairot, LoV TPOKAAOVY GTPES OTIG GYEGELS LOV
LLE TNV OIKOYEVELD KO TOVG GIAOVG [LOV.

16.F ITiotevm Ot 01 ToVvOKEPOAOL LoV, KAVOVY dUGKOAO VL
TETVY® TOVG GTOYOLG LoV ot {ON.

18.F Mov mpokaieitan évtaon (m.y. oTov pieg) €€ autiog TV
TOVOKEPAAW®V LLOV .

20.F Nuwbo gvepébiotog €€ autiog TV TOVOKEPHA®Y LLOV.

22.E Oumovoképaiot pov, pe kdvouv va vimbo umepdepévog.

24.F  Mov givar 0OokoAo va daalom €& artiog Twv
TOVOKEPAAWV LLOV.

®

® o 6 6 & 6 6 66 6 6 6 O 6

®

® ® & & 66 ® & & o & & O 6

©

@ ® e ® e e e e e e @ ®E
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Epotuotoioyro 2

[Mopoakadd, ATOVIOTE GTIG TAPAKATO EPOTHCEIS OTMG £6€lg ViMBeTE TNV gumelpio Tov
wovov mov Provete Balovrog évo X TAVEO 6TO KUKAO UE TOV 0.p1010.

1. Katd v ddpketa e {oNg pnag, o1 TePIocOTEPOL Al EUAG, EXOVUE TOVO KOTA
dwotmpota (1.y. Tovoédovtovg). ITépa amd avtovg ToLg KabNUEPIVOLG TOVOVG, ElY0TE
KAmolov AALOL €idovg TOVO oNUEPTL;

1 Na

2. Iapokaio, fabporoynote Tov TOVOKEPAAO o onueE®VovVToS e ‘X’ 6T0 KUKAO UE TOV aptBud
OV TTEPLYPAPEL KAAVTEPO TOV YELPOTEPO TOVOKEPAAO GOC, TIG TEAEVTAIEG 24 DPEC.

© o @ 66 ® 6 © © 6 © ©

Kabérov Agpdvtacta
’ HEYAAOG
ITovoképoaro TOVOKEPAAOG

3. [apaxkai® Pabporoynote Tov movoKEPAAo cag onueidvovtag te X’ 610 KUKAO ne Tov apdno
OV TTEPLYPAPEL KAAVTEPO TOV MYOTEPO TOVOKEQPALO GOC, TIC TEAELTAIEG 24 DpES

© o @ 66 ® 6 © © 6 o ©

Ko0éLov Apdavrtacta
’ LeYOAOG
[Tovoképao TOVOKEPOAOG

4. Mopaxorod Pobuoroynote onueidvovtog pe ‘X’ 610 KUKAO pg TOV_0plBud mov meptypaeet
KOADTEPOL_ TNV EVTACT] TOV TOVOKEPAAOV TTOL VIMOETE YEVIKA.

© O @ 66 ® 6 © O 6 O ©

Ko06rov Aopdvtacta
’ ueyéog
[MTovoképoto TOVOKEPOAAOG
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5. Tlapokai®d PBabporoynote onueidvovtag pe ‘X’ 6T0 KUKAO UE TOV_0pWOUO  TOV TTEPLYpAQEL
KOADTEPQ TNV £VTOON TOV TOVOKEPAAOL TOL VIMBOETE VT TN 6TLYUY).

© O ® 6 ® 6 ®© © ® O O

Kaborov Aopdvtacta
’ ueyéAog
[MTovoxéparo TOVOKEPOAOG

@ O
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Epotnuaroiroywo 3

TTopakohod, GOUTANPDOGTE TO EPMTNUATOAOY10. Oa pog fondroel va kataldfovpe TV enidpacn
TOV TOVOKEQPUA®V OTIS KAOMUEPIVES Gag dpaoTNnPlOTNTES .

To ep@TUATOAOY10 £)EL OYESOOTEL £TG1 OOTE VO UTOPEL VO GUUTANP®BEL Ypriyopa Kot 0KoAN. Ba
TPETMEL Vo amovTioeTe o€ kKabe epdtnon. [apoakoid, onueidote povo pia (1) amdvinon yio kKabe
EPOTNOT.

Kobdg amavtds 11 Tapakdtm epotioels, oKEWOL OAN Ta EMEGOOL0 TOVOKEPUA®Y OV ELYEG TG
zelevtaiec 4 gfoondosc.

1. T tehevtaiec 4 eBdouddeg, mOco0 GuYVA Ol TOVOKEPOAOL TTAPEVEPNGAY 61O TOGO
KOAQ OVTWETOTIGES TNV OWKOYEVELD, TOVS PIAOVG Kot GAAOLG OV Eival KOVTG GOV,
(eméhele povo pia amdvinon).

Kopud otrypn

Atyeg otrypéc
Mepcéc otrypéc
APKETEG OTIYLEG

Thg meplocoTEPES OTUYES

ONCRCEORORC)

O ™mv opa

2. Tig tedevtaiec 4 efdopddeg, mOGO cLYVA Ol TOVOKEPOAOL TOPEVERNOAV OTIC
YOYOYOYIKEG GOV dpacTnPLOTTES, 0TS T0 ddPacua | N doknon; (eméiele povo
pio amdvnon).

@ Kopud otrypn
@ Alyeg oTrypéc
@ Mepicég oTrypég
@ APpPKETEG OTIYHEG

@ Thg meplocoTEPEC OTUYUES

@ O Y Gpar Copyright by permission from GlaxoSmithKline
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3.

SN ONCRONOROREC) = @©@®E O

ONCECEORORC)

Tig tedevtaieg 4 efdouddeg, mOcO cLyva €ixeg OVOKOMES OTO VO EKTEAECEIS TN
JOVAELL N TIG KOONUEPIVEG OPAGTNPLOTNTEG GOV, €5 aUTiOG TV CLUTTOUATOV TOL
TovokEPaAoV; (eméhele povo pig amdvinon).

Ko otrypn

Alyec oTUyNIEG

Mepikég otrypeg

ApPKETEG OTIYES

Tig meplocoTEPES OTIYUES

OAn myv opa

Tig Tedevtaiec 4 gfdopddes, TOGO GLYVA Ol TOVOKEPOAOL 68 KPETNGAY TG 0O TO VA
Kdvelg 6om dovAeld NOedec otV epyacia 1 oto onity; (enédee udvo pia omdvinon).

Kopud otrypn

Atyeg oTrypég

Mepikég oTrypég

APKETEG OTIYUEG

Tig meplocoTEPEG OTLYUEG Copyright by permission from GlaxoSmithKline
O v opa

Tig Tedevtaiec 4 Bdopddes, TOGO GLYVE 01 TOVOKEPOAOL, TTEPLOPLGAV TNV TPOGOYY] GOV
oTNV gpyooia 1 6€ KaOnuepvég dpactnprotnteg; (eméieée udvo pia omavinon).

Kopud otrypn

Atyeg otrypég

Mepikég oTrypég

ApKeTeg oTIypEG

Tig meprocoTEPES OTIYUES

OM v dpa
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6. Tic tedevtaiec 4 efdopddeg, OGO GLYVA Ol TOVOKEPAAOL, GE KOVPUGUY GTO GTLLEID VO UV
UTOPEIC VO, KAVELS TIG EPYACTOG Kot KAOMNUEPIVEC dPAGTNPLOTNTEC 0OV; (EMEAEEE LOVO pid,
amdvTnon).

1) Kowd otypn
@) Atyeg omypég
Mepkég otrypés
Apxetég oTrypég

Tig MepoooTEpES OTIYHES Copyright by permission from GlaxoSmithKline

ONOROX®

OAn v opa

~

Tig tedevtaiec 4 Bdopddes, TOGO GLYVA 01 TOVOKEPOAOL, TTEPLOPLGAY TOV OPOLO TOV
NUEPGOV OV ooV dpactplog (emélele Lovo pia amdvnon).

Kopud otrypn
Alyeg otrypéc
Mepikég oTrypég
Apxetéc oTrypég

Tig mepiocoTEPES OTIYHES

@O® e

OAn v opa

©o

Tig Tedevtaieg 4 Bdouddes, TOGO GLYVA ETPETE VO OKVPAGCELS EPYACI0 1 Ko uepvy
dpaoTnNPLOTNTO ENELON| ElYEG TOVOKEPAAO; (emélele HOVO piol amdvino).

Kopud otrypn
Afyeg otrypég
Mepucég oTrypéc
Apxetéc oTrypég

T meprocOTEPEG GTIYLEG
Copyright by permission from GlaxoSmithKline

ONONORONORC)

O ™mv dpa
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@O® e ONORONONORC)

GNONONONORC)

Tic Tedevtaiec 4 efoopddes, OGO cuyva yperdoTnkee Bo0€1o 6To va YEIPLoTEIS

KOOMUEPIVEC SPAGTNPLOTNTEG OTWC SOVAELEC TOL GTLTION, ATOPOITNTEG EPYUGIES, YdVLQ, 1 VO

(QPOVTIGELG TOVG AAAOLG, OTaV glyeg TOVOKEPAAO; (emélele LoOvo pia amdvtnon).

Koyud otrypn

Afyeg otrypég

Mepikég otrypég

APKETEG OTIYUEG

Tic meprocOTEPEG OTIYEG

O ™mv opa

Tig Tedevtaiec 4 fdopddes, TOGO GLYVE EMPENE YO CTANUTIGELS TV EPYOCIA 1|
KOOMUEPIVES OPAGTNPLOTITES Y10, VO. SLOYELPIOTELS TOL CUUTTOUOTO TOV TOVOKEPIADV;
(eméhe&e pévo pia amavinon).

Kopud otrypn

Alyeg otrypéc

Mepikég oTrypég

Apxetéc oTrypég

Tig mepiocoTEpES OTIYHESG

OAn v opa

Copyright by permission from GlaxoSmithKline

Tig tehevtoiec 4 efOoUddES, TOGO GLYVO OEV_TGOLV LKOVOS VO TOG OF
KOW®MVIKEG OpaCTNPOTNTES, ONMG TAPTL N Ogimvo pe o@ilovg, emedn &lyxeg
TovokEPaLo; (eméhele LOVo pia amdvinon).

Kopud otrypn

Atyeg otrypég

Mepucég oTypég

Apketég otrypég

Tic meprocOTEPEG OTIYUEG

O mv opa
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12.

& @O® e E

ONORCRORORC)

®
@
®

@

Tic Tedevtaiec 4 efdopddec, OGO cuyva eiyeg arcBaviel ayavakTiouévoc 1
0TOYONTEVUEVOG, €& aITIOG TV TOVOKEPIA®V; (emélele udvo pia amdvinon).

Kopud otrypn

Afyeg otrypég

Mepikég otrypég

ApKeTEG OTUYUES

Tig meplocoTEpES OTIYHES

Copyright by permission from GlaxoSmithKline
O\ ™mv opa

Tic terevtaieg 4 gfdopddec, méso cuvyvd acBavinkes cav va noovy Bapog ctovg
dAhovg emeldn eiyeg movokEparo; (emérele povo pia amdvinon).

Kopud otrypn

Alyeg otrypéc

Mepikég oTrypég

Apxetéc oTrypég

Tig mepiocoTEpES OTIYHES

OAn v opa.

Tig Tedevtaieg 4 eBdopddeg, TOGO Gy VA EoPNONKeg OTL ATOYONTEVELS TOVC GALOVE €&
attiog TV ToVoKEPAA®Y Gov; (emélele LOVO pio andvtnon).

Kopud otrypn
Atyeg otrypég
Mepucég oTypéG
ApKeTég oTIyéG,

(5) T neprocdTEPES OTIYLES,

®

OAn v opa

Copyright by permission from GlaxoSmithKline

179



Epotnuotoroywo 4

[Topaxdtw, aKoAoVOBOVV OPIGUEVEC EPOTNCELS Y10, TO TOCEG POPEG AMAUPAVETE PAPLLOKO. V1oL
TOVG TOVOKEPAAOVG, KAOMG Kot TOGEG popés emokepOkate latpolc yi avtd t0 BENa, TOVS

TEAELTOIOVE OVO0 uivec amé onuepa. [opakaid, BdAte Tov avrioTolyo apBud cto

Kovtdxt Tov Bpioketon 0e€1d g kébe epdTNOoNC. [Ly. Yoo Vv epdTnom 1, eav gidate 4
Srapopetikéc [Matpoig Tovg TeEdevTaiovg dVo uNveg LEypt Kot onuepa, tote Bo Bdrete 610

Kovuti de&1d Tov apoud 4.

[T6c0ovg dropopetikotg ['aTpoig £xelg emokeptel TOLG TEAELTAIOVG dVO UNVES
LLEYPL KO CT|LLEPDL Y10 TOVG TTOVOKEPAAOVS GOV;

[Toceg popég, Tovg TeEAEVTAIEG dVO PNVEG LEYPL KO OT|LEPQL, EXELS EMOKEPTEL
tov ["atpo (m.x. Nevporodyo, [TaBordyo, Owoyevelaxo latpd) mov oe
TapaKoAoLOEl Y10 TOVG TOVOKEPAAOVG GOV,

[Toceg popég, Tovg TerevTaiovg 0VO UVES HEXPL KO GILEPD., EMOKEPONKES
ta enetyovta evog Nocokopeiov €€ attiog Twv movokeAAwv cov (). kpion
nukpoviog 1 afAcToyTog TOVOKEPAAOG TTOV GE AVAYKOGE VO, TOG EKTAKTO GTO
Noocoxkopeio. Edv dev emoképOnieg, Toug televtaiovg dvo punveg, fie oto
rovti 0).

[Tocec popéc, TOVG TEAEVTOIOVG OVO UNVES, EXES VOoNAEVTEL £ autiog TV
TOVOKEPAAW®V GOV (€4V OV EXES VOGNAEVTEL, TOVS TEAELTAIOVG OVO UNVEC,
BaAe oto kovuri 0).
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Epotnuororoywo 5

[Topaxatw Bo Ppeite o Alota pe oniooels. Tlopakoid oOnwg Poabuoroynote mdGO
aAnfedetl yio cag n Kabe dNAmon. XpNoYOTOmGTE TV TAPUKAT® KAILOKO Yo VoL KAVETE
v emioyn coc. [lapadelypatog yapwv av motedete ot g Miwon «llavra ainbever»
to1E oNueEwoTE pe va “ X otov aptBpd 6 dimha amd v dNA®on.

IToAd AlnBeder Aln0eder
Moté ogv onavia Xravio, pepikés AknBeder  oyedov avra
aAn0gvel ainfegver  aAnOgver Popég Zoyva TAVTO aAn0ever

Yuveyilo Kavovika ™
Con pov aveEaptnta
amod 10 ENimESO TOV
TOVOV Hov © @ @ ® @ ® ®
[Moapdro mov T
TPAYLLOTO EYOVV
aAraéel, Lo o
ouotoAroyikn {on
ave&aptnto and to
OV Hov © @ @ ® @ ® ®
Z® wa Lon yepdn
£0TO Kol oV EY®
xPOVI0 TOVO

Eivol mpotepandtnta
OTOV KOV® KATL, VO
€y Tov TGVO LoV LVTTo
Eleyyo © © @ ® O, ® ©®©
IIpwv va kévem
OTO100NTOTE
GNUOVTIKA oYEOLL,
mpénel va. EAEYED TOV

OVO LoV ©) © @ ©) @ ® ®

Axépa kot dtav
avéndel o TOVOS pov,
UTOp® VoL
0AOKANPOV® TIC

VIOYPEDMGELS LOV © @ @ ® O) ® ®

Amopedym va Balm

TOV E0VTO OV GE

KOTOGTAGELS OOV
umopel va avénbei o

mOVOg pov © @ @ ® @ ® ©®©
Ot avnovyieg Kot ot
©OPol LoV oYETIKG pE

TO T1 umopel va. Lov

Kdével o TOVog etvan 0 @ @ ©) @ ® ®

aAnOwoi
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Epotnuotoloyio 6

[Mopakdto, Ba Ppeite o AMota and nAnocels. [apakario, fadporoyiote OG0 aAndivy
aLTH TN oTYUN elvan yuo €64¢ 1 k6Oe dAwon, Pdloviag ‘X’ TEVE OTOV KUKAQ IE TOV
0PI TOL GOG AVTUTPOSMTEVEL dImAN amd TN KaBe TpOTUON.

Mot¢
aAn0ewa

oA
GTAVIOL
oA 0o

Xravia
aA0gwa

Mepikég

Qopig
oAn0gwa

Yoyva
aAn0gwa

Yy e00V
IMéavro

aAn0ewa

éavra
aAn0ewa

. Axvpovo
TPOYPOLUOTIGUEVES
dpactnpLoTNTEG OTOAV
TOV®.

A€o TphypoTo OTMG
«Agv &ym KaboAov
gvépyelon, « Agv glpon
APKETA KAAA», «Agv
Exo ypdvor, «Ag pe
vouilew, «Eym t6co
TOAD TOVOY», «N1hOm
1060 doynuon, N «Ag
0éL® vo vidBm £tow.

. Xpewdleton va
KataAdfo Tt Lov
ocvppaivel TPoKEWEVOD
va cuveyicm T (on
pov.

E&’ autiog tov mdvov
pov, 8¢ Tpoypoppatio
0L Y10 TO LEALOV.

. Amoeedym va kGveo
TPAyLLOTO TTOV UTOPEL
VO OV TPOKOUAECOVY
ovo 1N va
YELPOTEPEVCOVY TNV
KOTAGTOOT).

Etvon onpavtiko va
KOTAVONO® Tl TPOKAAEL
TO TOVO OV .

. T'o va amoguym 10
TOVO, OEV KAV®
TPAyLOTO TOV Eivon
ONUOVTIKA Y10l EPEVAL.

®

@

®

@

®

©®

@
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8.  AvaPédim mpdypato € @ ©) @ ® ©
eg’

ortiog Tov TOVOL HOv.

9. ®a ékava oyedov Ta @ @ @ @ @ @

TOVTO Y10l VO OTOPUY®
70 TOVO LOV.

10. Aev eipon eyd mov D @ 3 O) ® O,
eréyyo ™ Con pov,
aAAd 0 TGVOC pHov.

11. Anogedy® vo. 5ed16cw D @ ©) @ ) ®)
dpactnplotnTeg €8’
a1tiog Tov TOVOL LLOV.

12. Eivon onpovied vo ) 2 3 @ 5 ©®
pébw vo eAéyym to
OVO LLOV.

183



Epotnnaroroywo 7

Oodnyiec: Evdwapepdpaote yia tig tpdc@ateg epnelpieg cog. [Hopakdto, vrdpyet pio AMoto
HE TPAYUATO TOV Bridvouv, HEPIKEG POPES, ot AvOpwmot. AlmAa and kdbe epdnua,
VIapyovv 5 emhoyéc «I1otéy. «Zmévian, «Mepikéc Popigy, «Xuyviy, «OAn v dpay.
[Mopoakaid, BaAte éva X 6TOV KOKAO LE TNV OVTIGTOUYT OTdVTNoT £161 MGTE VO SNADGCETE
OGO TOAD PUDVETE, GTNV TAPOVSA PACT], TAPOUOLES EUTELPIEG OTWS AVTEG TOV
TEPLYPAPOVTOL TOPAKATE.

[TapaxaAd, unv Eodedete ToOAD ypovo o€ kdbe tpotaon. H mpdn amdvinon mov Epyeton
GTO HOAO GaG, VAL VT TTOL LOG EVOLUPEPEL. L1IYOVPEVTEITE OTL ATAVTATE GE OAEG TIG
TPOTACELS.

[Toté Ymavie  Mepikég  Xoyxva  OAn

POpEg mv
wpo
1 2réeptopon Tt O cupPel oto € 2 3 O) ®

UEALOV.

2 YnevOopilo otov €avTd pov 0Tt € ©) ©) @ ®

o1 okéyelg Ogv glvar yeyovota.

3 Eipon meprocotepo wovog va @ @ @ @ @

QOO0 TOV E0VTO OV OTIMG
glvat.

®
®
©@
®
@

4 [Mopampd OA®V TOV VOV TO
UIKPOTPAYLLOTOL KO TLG
Aentopépeteg oTov KOGHO YOPm
Lov.

5 Eipot mo xadlodg mpog Tov eantd
pov, dtav KAt maet Adog.

6 Mmnopd va emPBpaddve
OKEYT OV OE OTIYUEC OTPEG,.

7 AvopoTiépal Tt idovg AvOpwmog
glpon TporyLoTKa.

© o @ O
® ® ® 6O
© ® @
®» ® ® ®
@ ® ® O

8 Agv mopacvpopal TOG0 0KOAN
oo TIG OKEYELS KO TO
cuvoicHnpata pov.

®©
®
©
®
@

9 [Mapapd 611 dev MaipvE® TIG
dVoKOAESG TOGO TPOCOMIKA.
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10

11

12

13

14

15

16

17

18

19

20

Mmnopd va dtayopicm Tov e0vtd
OV a7t0 TIG GKEYELS KoL TO
cuvasOfpato Hov.

AvoAdo yati To TpdypaTo
KATOANYOVV LE TOV TPOTO TOV
KOTOANYOLV.

[Maipve tov ypdvo pov va
avVTOTOKPOM 0TIG SVCKOALEG.

2répropat Eava kot Eava Tt Lov
€yovv met ot dALOL.

Mnopd va gepb®d GTov £0VTO pE
KOAOGUVT).

Mmnopd va mapatnpd dSvehpecta
cuvatsOHnpata yopic vo
ATOPPOPOLLOL OO QVTA.

N 6t avrihappdvopon
TANPWG TL YiveTan yOpw HoL Kot
péca pov.

Mnopd mparypatikd vo 0® 0Tt
€YD OEV €l OL OKEYELG LOV.

ZuveldnTa avtihapupdvopot To
COUO LoV G £va. GOVOAO.

2KEPTOUOL TOVG TPOTOVG TOV
SPEP® ATO AALOVS OV P®OTOLC.

BMAéno ta mpdypata and puo
€VPVTEPT OTLTIK.

©& & 66 6 o O

® o

® ©® & & & ©

® ® ® 6

@ @ @ e ® ©® @ ©

® ® @

® ® & 6 6

® ® ® ®

@ @ © 0 6 & O

@ ® ® ©
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Epotnuotoiroyio 8

Odnyiec: Mapakdtom vapyet o Alota omd OAmoels. ASloloynote, Tdco aAndng etvar 1
KkéBe dMNAwon Yo oag, TomofeT®VTOS Eva «X» HEGO GTOV KOKAO LE TOV aVTIGTOTO aplOud.
Xpnowonomote v akoAovdn kKiipoka abpoidynong ya tic emaoyéc coc. [a
TAPASELY IO, OV TLOTEVETE OTL oL SNAmon givar «Ildvta AAnBevew, tomobetnote éva «X»

Tévo 6To KOKAO pE Tov apBud 6 mov Ppicketan Simha amd T cLyKEKPIUEVN dSNA®ON.

Ilot¢ 6ev  Ilord
aAn0eder omavio
aAn0ever

Yravio,
Al 0gveL

Al 0ever

REPIKES
Popig

A 0eveL

ovyva

Alnoe Ilavra
VEL aAn0gveL
oYE00V

TavTa,

Mmnopd va peivo

JECUEVUEVOG LE TOVG

GTOYOVG OV AKOUN KO ©) €
OTOV VITAPYOVV GTIYUES

OV OTOTLYYAV® VoL

TOVG

TETVY®.

O1tav évag 6to)0g eivar

d0oKOAO va emtevyDei,

glpon wavog va. kv ©) €
HiKpa frjpato yio v Tov

EMTUY®.

[Tpotipnd va aAAGC® to
WG TPoceYYilm KAmo1o

o160 Omd TO VL 0 €
OTOLOTIO®.

Eipon tcavog va

aKoAovoo T

HOKPOTPOOEG A 1OV © €
o010, KON KOl OE

TEPLOSOLG TTOL M|

TPO0d0G

elvar apyn.

To Bpiockw® dVoKOAO Vo

ocuveyilo o

SpaoTNPLOTTO EKTOC ©) €
Ko

oV VIOG® OTL TETVYOLVEL.

Av vioco

OTEVOYMPNUEVOS

1 amobappnpévoc, © ®
EYKATAAEIT® TIG

decUEVCELG

@

®

®

® ®
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Hov.

Kotaxiolopan toco
TOAD

oo OVTA TOV
OKEPTOLOL 1)
aicBdvopat, Tov dev
UTOP®D

va Kavo to Tpdrypota
OV

a&iCouv o péva.

AV dgv Hmop® Vo KAV
KATL pe 10 d1kd pov
TpOTO,

dev Ba 10 Khve
KaBOLov.
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Epotnpatoidyro 9
[MTopoakadd, ATOVIOTE GTIG EMOUEVES EPMTNCELS OTLEUDVOVTOS LE VO EVOLAKPLITO X TAV®
OTO KUKAO LLE TOV apPOUO TOV OVTUTPOCOTEVEL TNV KOTOAANAOTEPT Y10 EGAG ATAVTNOT).

1. AwsOdavopor évraon.

Tov mep1ocOTEPO KOpO

[ToAAEG popég

Ao Kopo? €1 Kapdv, TEPIGTAGIUKA

Koabdorov

® ® 0 ©

2. Ta npdypora mov 6uviOOC pe gvyapLoTOvGAY, EEAKOLOVOOVY VA e EVYOPLETODV.
Y{yovpa TOGO 0G0 KO TAANOTEP
Oy 1660 660 ToAaOTEPQ

Movo Atyo

@ ® 0 ©

2xedov Kaborov

3. 'Eyo éva doynpo wpoaicOnpa, oo vo mpokertal va copuPei kATl Kako.
©) Yiyovpa £x® £va TOAD Aoynuo TpoaicHnua

€ Noat €xm, aAld 0gv gival TOGO GoyMUo

©) Atyo, aALd doev pe avnovyel

(3  Kaborov

4. Mrmop® va yeham Kot va BAET® TNV 0oTELO TAEVPA TOV TPAYRATOV.
Téc0 moAd 660 dvta propovca

Oy 1660 mOAD TOpO 660 TOAATEPOL

Yiyovpa Aydtepo Thpa

Koaborov

©
@)
@
®
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5. AvnovynTtikég okEYELS TEPVOVY U0 TO PVAAO POV,
© Xuveyelo

D Xoyvé

2 AmO Kopob €1¢ Kapdv, aAAd Gyt TOAD cuyVa
©) Movo mepioTaclokd

6. AwsOdavopon yopovpevog.
©  Kadorov

@ Xravio

©) Mepucég popéc

@ Tov meplocdTEPO KOUPO

7. Mmop® vo. KATom MPER0. KoL VO YOLAPDO®.

Xiyovpa

Yrévio

©
€ Toviifag
@
®

Kaf6rov

8. AwslOavopm oo va emPpaddve (oo va Kivodpor apyd).

2xedov OAn v dpa
[ToAV cuyvd
Mepucéc popéc

Ka0drov

@ ©® 0 G
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9. Mg mavel éva gidog Pofov, pa aymvia.

©
®

10.

® ©® ©

@ ® 0 6

12.

@ ® © ©

Kaf6rov
[Teprotacioka
ApKeTd cuyva
[ToAb cuyva

AgV pe vOLOQEPEL I ELPAVIOT| POV,

Xiyovpa
Agv epovtil® TO60 TOoV £00TO LoV 060 Oa Empeme
Mmropei vo unv epovtilo moAd Tov eavtd Hov

Dpovtilm 160 TOV £0VTO OV OGO TTAVTA

. Eipo avijovyog, cav va tpémel va fpickopar og dropkn kivion.

[Tpoypoticd ToAy
Apxetd
Atyo

Kaf6rov

[eppéveo va copfodv evyaprota Tpdypata.
Toéco 660 mhvta
MdéArov Ayotepo amd 660 cuviOila
Yiyovpa Ayotepo and 660 cuvifila

2xed6v Kaborov
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13. Mg maver o Eaevikn aicOnoen mavikov.
@ [Ipaypatikd mToAd cuyvd

D Apketd cuyvd
2 Xrdvia

(3  Kafdrov

14. Mmop® vo. amorodom éva Karoé Bifrio f] éva pdypappo oty TNAEdpacN 1] TO
paouo.

©

Xoyva
@ Mepucéc popéc
@ Aiyeg popég
®

IToAV omdvia
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Epotnpatoiidyro 10

Ot dvBpomot Exovv d1apopovg TPOTOVS Vo GYeTILOVTOL LLE TIC CKEWELS KOl TO. GVVOLoON AT
TouG. [l KGBe pia amd T1g TOPAKAT® EPOTNCELS, CNUEWDOTE pe Eva ‘X’ v 6ToV aplipd
avaAoyo Le To TOG0 TOAD KaBE £vog amd avtovg Tovg TpdTOVS Tanpldlet oe eaag, KATA
THN IPOHTI'OYMENH EBAOMAAA.

Yravie/  Mepukég Xy€00V
Ka06)ov oopés  Xuyva navta

Etvar evkolo yuo gpéva va
1 GVYKEVIPAOVOLLOL GE OTIONTOTE KAV®. D ©) ©) O)

Eipon tedeiog amoppopnpévog pe Tig
2 GKEYELG OV Y10 TO UEAAOV.

© @ ® @
Mnopd va avtéEm to cuvancsOnpatikd
3 oVo. @ ©) ©) )
Mmop® va amodeXT® TPAYUOTO TOV
4 deV UTOp® VoL AAGED. € ©) ©) )
2uvOmg UTop® VO TEPTYPAY® LLE
ONUAVTIKY] AETTOUEPELN TWS VIDO®
5 K60e oTryun.

®
®
©
®

Amoomopot e0KoA.

®©
®
©
®

Eipon teleiog amoppopnuévogs pe Tig
7 OKEWYELS LLOV Y10, TO TALPELOOV.

Eivar gdkolo yuo péva vor akorlovdm
8  T1c okéyelg Kot Ta GuvousOnpaT LOoV.

[Tpoomafd v Tapatnp® TIG CKEYELG
9 HoVv Y®pic va TIS Kpivo.
Eipon tkavédg va amodéyopon Tic
OKEWYELS KoL TOL GLVOLGHN LT TTOV
10 €.

Eipot og Béom va emkevipdvopon 61
11 TapovGO GTUYUT.

Eipon og 0éom va dive diaitepn
TPOCOYN o€ £vaL TPAyLLa Yo LEYOAO
12 YPOVIKO OLOGTTLLOL.

& 6 6 0 0 ©
® ® ©® ® 6 ©
@ ©@ ® ® © @
®» ® & & 6 -
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Epotnuatoroywo 11

[Mopoakaid, Stafdote TpooekTiKd KOs dNAmon Kol HeTd KuUKAMGTE TOV aplipd mov
TEPLYPAPEL KAAVTEPQ, TOGO TOAD avTi N OMAwon cag aviurpocmneve KATA THN
ATIAPKEIA THX ITIPOHIOYMENHX EBAOMAAAYL,
YYMIIEPIAAMBANOMENHYX KAI THXE XHMEPINHX HMEPAX:

Ka06iov
ocv

aAn0ever

AmoivTa

AlnOever

E00e0® TOAD YpOVO
OKEPTOUEVOG/T CYETIKA LLE TO
TapeAOOV 1 pEAAOV, avti vo
EUTAEKOLOL GE OPACTNPLOTNTEG
mov a&ilouv.

Baowd, nuovv otov
«OVTOUATO TAOTO», TOV
TEPLOCOTEPO KAPO aveEAPTNTO
amd 10 TGVO HOV.

AobAeya TPOG TOVG GTOYOVG
LoV, OKOUN KL OV OEV EVIMGOQL
KLV TOTOUUEVOG,.

"Hpovv mepneavoc oyetikd pe
10 TG ECnoa v {on pov.

‘Exava mp6odo ce meployés g
Cong pov mov pe volrdlovy.

AVGKOAEG OKEYELS,
cuvalcOMUoTo | LVILES
napevEPnoay oe aVTO TOV
TpaypoTikd n0gla vo Kaveo.

Xuvéla va To Tyoive
KaAvtepa (BerTidvopat), €16t
MGTE VAL YIVOLLOL O TUTTOG TOL
avBpadmov mov BEA® va elpo.

Otav to Tpdypoto dev myov
COUP®VO, LLE TO, TAGVOL [LOV, TOL
ToPATNGO EDKOAQ.

©
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9. ’'Eviwoa cav va giyo éva

okomd ot Lon. O © @) ©) @) ® ®

10. Daivovrav cov vo, « £Kava. To.

TPAYLOTO, UMY AVIKGY, TTapEL Vo © ©) ©) ©) @ ® ®

eoTidlopon 6To TL NTOV
GNUOVTIKO Y10 LEVAL.

H opdoa epyacioc AATEA, cog euyaptotel yio TV GOUTANP®GT 0VTOD TOV

epoTnUoToAoyiov. [Iptv 10 TaPAdOCETE GTNV TPADTY GLVAVTNOT| THS OUASOGC:
o) BeParmbeite OTL £xeTE ATAVTIOEL GE OAEC TIC EPMOTNOELG,

B) edv €xete kbmolo amopia pe Eva N TEPIGTOTEPO, EPMOTNUATOADYLO,

EVNUEPDGTE EVAY OO TOLG GUVEPYATES TOL £PYOVL GTNV TPDTY GOG GLVAVINGT).

AAT'EA, TIati n {on, umopei va eival wpaiao kot ue tov
novoxépalol!

Eiote £éTopot va Eexivijoovpue 10 T0EioL pog;

ALGEA
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Appendix C

Questionnaires completed by Participants before and after each session

Ovoparoer@vupo: :

Huepounvia

Koowoc Zvppereyovra

Epomparoroyo ITPIN-2 v cuvavmoy

L
BaBpoioymon mv évracy Tov movokegarov cov Ty efdopada mov pag
nepace:
H
0o O @ (B @ (5) 6 (7 (8 @) {0 peyaivrepn
Kaboiov S - - E - - - E 2 4 - mov £1ja
moTE
2
Bafpoi.omoe, roco swaredeypevos foouy va gyeic movokeparo Ty efoopada
TOV NS REPUGE:
Kafoj.ov 0) @ @ 3) 0 G ® @ (8) 9 10 YmepBoiwa
owarsBapévos owarshapivoy
3,
BaBpoioynoe noon mpoonabeia karéfaiec va NiOIEC TOV TOVOKEQEL0, 1)
TIC AVICUTIKES OKEWELR, cuvarsBpara, 1| pvijpes, Ty efoopasda mov pag
nEpace:
Kaboi.ov @ O @ ® @® 6 ® @ ® @ (@ Yeppoincy
mpocrafaa mpocrafaa
4. BaBpoioynoe, 1060 axoTe/2GPATIKOS )GOUY KaTd TNV Te.gvTaia efoopada, oTo va
KAVEIS RPAYNATA (10 T KAAVTEPT], MO EVEPYT] KAL O TOLOTIKY] c@1]:
Kaféi.ov 0) D @ 0O » ( ®) 7)) (8 (@ (10 YsepBoiwy
zmpocrafaa mpocrabaa
5.
Bafpoioymee noco aroteieopanikos oovy Ty efoopada mov pac nepace,
oto va feinidceas Topeic TC (oS Gov MOV 2IVal G NAVTIKOL 10 ECEVa:
Kafoiov 9 ~ ~ ~ ~ ~ ~ ~ ~ ~ _ Tapa moiv
arorsieopen. (00 () @ B ® & @® @ ® (O (0 Asxorcizopa
K03 KOS
6. Kata v reicvraia efoopada, 7060 aX0TELLONATIKOS 1|GOVY GTO VA O10)EIPICTELS
TA APAYNATA MOV EKAVES, AVESAPTITA GO TOV TOVOKEPULO GOV:
Kafoiov
amoreisopant (o) (1) (2) (3 @ ® @ ® (9 (0 Iaepameiv
K&; - - - - - - - - - - - Asort'ucp
aTKos
Kafoiov Kara mv reievraia efoopada, 7060 1Kavos 160UV GTO Va S1aYEPIGTEIS T gt
KavoS TAPAYPATA TOV EKAVES, AVELAPTITU GO TOV TOVOKEPULO GOVL: lms,’é;

(0) OB

(o)

@ & 6 O ® ©

\
)
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Epomuaroioyio META-2 v ouvavryon

Bafpoioymars T onueprvn cvvavemon falovres eva ‘X’ pgoa arov xuxio pe rov apifpo mov

VO TOPLOLEL KOADTEPA JIE TIV EPREIPIT GOS N0 TV GUPEPIVI] GLVAVTYON

Agv evioca om pe
aKovv, PE
xaraiapfavovy,
& ue oePovran.

© © @

Lyeon

® ® ® 0 6

Evioca on pe
aKowuv, e
xataiapupavovy,
& pe cefovran.

©)

Agv dovliEyaue ovte
WA GOE Y1a QT
mov 1|Beka va
doviewovpe xat va
WAT|GOVHLE.

© © @

Lroyor xa Ognata

® ® ® 0 ©

Aovhéyaue vt
HWANCauUE e auta
mov f|Beia va
WANGOVUE Kot var
OOVAEWOVLE.

©

H =poceyyion tov
Bepanevtdv dev
taiprale Kaka oE
EpEvVa.

© © ©

® ® 0 ©

H rpoceynon tov
Bepanevtiv
raipiale xald cE
EUEVE.

©

Ymnpye xart zov
EALemE amo TV
GUEPIV] CUVEDPLLL.

© ©® @

T'onka

Tevixa, n onuepvi)
cuvedpia nray
evraln Y epéva.

@ ® ® 0 ® O
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Detailed Self-Monitoring form filled out by Participants between Sessions

Oonyiec yio ™ copapoon Tov QALY KOTAYPUPNS TOVOKEPAL®OV

Av16 10 PLALAS1I0 GYESAGTNKE Y10 va. o€ fonONcEL va KpaTAg Eva AETTOUEPES IOTOPIKO
TOV: A1) EMITEI®V EVTOOTC TOV TOVOKEPOAOV, ) avVIKOvVOTNTOGC, Y ) OTPES, Kot 0) TocHTNTA
Kol TO10TNTe VTVOL. ZVUTANP®GE Yo KAOe pépa g efdopddag Tov mivako mov PpiokeTon
KATO avadOywg pe Toug mEvTe Topeic aloAdynons. Mmopeig va to £xelg dimAa amd To
KPEPATL GOV, MGTE VO TO CLUTANPAOVELG Alyo TPy ko Oeic. [a kdbe Topéa a&loldoynong
(.. £€vTOoT TOVOKEPAAOV, OVIKOVOTNTO KAT), LIdpyel i kAipoka omd 1o 0 £wg o 10

OV UTOPEIC VoL XPNCIUOTOLELS Yia Vo BaBoAoyNGELS, KaTd HEGO Opo Yo OAN TV NUEpa
TNV €VTOoN TOV TOVOKEQPAA®Y, TNV AVIKOVOTNTO TOV GO TPOKAAOVV TNV Kabnuepvotnta,
TO, EMIMEDD TOL GTPEG OV £YETE, KAODS KO TNV TOCOTNTA KOl TOLOTNTO, TOL VITVOV.

Kéto apiotepd vrdpyet Eva pépog mov Ba BEAaLE VO GULUTANPOGELS GTNV TEPITTOGT) TOV
KOTOVAA®GES €ETPA Apuoka eEatiog TV TOVOKEQAAWY (T.Y. GUUTANPOGCT TO LOVO OV
T PES KATo10 e£Tpa Phpuako, .y va Panadol, 6yt avtd mov maipvelg cuvnbwc). Kato
de&1d, BEhovpe vo cupmAnpooete, edv emokepOkate kanowov latpo v efdopdda mov
GUUTANPAVELS TO PUAAAO1O.

O eprocdtepot avBpwmot Bpickovy mo E0KOAO VAL GUUTANPOVOLY AVTO TO PLAAASLO
nepinov Tig idteg mpeg kKabe pépa. Emiong, moAroti Bpickovv Bondntikd va cvuvovalovv
GLUTANPMOGT TOL PLAAASIOV pe Kamola GAAN dpacTnpdtTTa, £T161 MGTE Vo T0 Bupovvral.
[No mapddetypa, propeig va GupUTANp@velS To eLAALSLO (1) Katd ) dibpkela Tov Bpadivov,
(2) M mprv Koy Beig, £To1 MOTE Vo UTOPELS Vo OMGELS pio KaTd TPoGEY Yot KOAN EKTIUNON
TOV TG KvnOnke N puépa pe tov movoképaro. Edv Eexdoelg va kataypayels To LAALSL0
™ cvvnOIoUEVN OPO, TAPOKOAD CUUTANP®GE TO, LOMS TO Buunbeic.

["a v évtaon tov tovokepdrov Ba Bdreic Evav apBuo anod 0 (KAAGOAOY
I[TONOKE®AAO) ¢wg 10 (YITEPBOAIKA EITIIIONO I[TONOKE®AAO), Yo ta enineda
™G OVIKAVOTITOG TOV GOV TPOKOAEL 0 TOVOKEPAAOG Ba Baretg Evav apBud ard 0
(KAGOAOY ANIKANOTHTA) éw¢ 10 (ATIOAYTH ANIKANOTHTA), ka1 yio. to
otpeg Ba Parerg Evav apBud amd 0 (KAGOAOY ZTPELY) émg 10 (YIIEPBOAIKO
2TPEZX). Mn og molvavnovyel yio 1o Tdg Bo BaBRoloynoelg Ta Topamdve, 0 TPMTOG
aptBIdc oV Gov £pyetat 6To LVOAS elvar mBovov N KaAdTepn ekTipnomn. AKOun Kol av
0gv éyete Ka00A0V TOVOKEQUAO KATOLY HEPQ, CNUEVDOTE KO TAM TA TAPITAV® (T.).
Balovtag 0N 1, avardymq).

Befawwoov 6t éxeig Paret To dvoud ocag kot tnv nuepounvia. ‘Eva copminpopévo
QULAAGO10 (TO Ovopa deV Etval TPAYUATIKG) A0 GUUUETEXOVTA GOG TAPEXETAL GTO TEAOG
aVTOV TV 0dNYI®V. EQv £ye1E 0MO1ECONTTOTE EPOTNGELS GYETIKA LLE TN GLUTANPWOGCT TOV
evALodiov, kaAéote oto 22892024 1 oteile e-mail oto algea@ucy.ac.cy
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AENTOMEPHL KATATPA®H TQN NONOKE®AAQN

ONOMATEMQNYMO

HMEPOMHNIA

KQAIKOZ ZYMMETEXONTA

OAHrIEZ: KaBe nuépacg Aiyo npwv Tov Umvo kataypdayte, KATA MEZ0 OPO, ta £€ric: A) évtaon movoke@dhwv B) To eninedo Tng avikavotnTag mou oag MPokAHBnKe ano Toug
movokepdhoug IN) To enimedo Tov oTpeg A) TNV MOCGTNTA Kal TOIOTNTA Tou UTIVOU, XPNOIHOTIOIWVTAG TNV TTapakAaTw KAipaka PETpnong.

10. YTEPBOAIKA EMINONOZ

8. MOAY ENINONOZ

6. EMINONOX

4. METPIA ENINMONOZ

2. EAAOPOZ ENINMONOZ

0. KA@OAQY NONOKED®ANO

ENTAZH MONOKEDAAOY

O novoképahog pou gival TGO eNinovog mou Sev UNop® va
kavw Tinota

O novokEpahog KAVEL TNV CUYKEVTPWOT How SUoKoAn, alha pnopuw
va kavw Slagopeg anaitnikég Spaotnplotnteg (my. kabapiopa
anitiou, Soukelég ypagpeiou k).

O novoképahog pou gival emimovoc, alhd, Tnv wpa mou Tov £xw,
HMopW va JuVEXicw oTISHTIOTE Kavw

Mnopw va ayvoriow Tov MoVoKEPaho Pou, TIG IEPICOOTEPES Popég

MNapampw 6Tt £4w NOVOKEPaho, HOVO EQV EMKEVTPWOW TNV
TPOCOY HoU OF auTov

ANIKANOTHTA E= AITIAZ
TOY MONOKEQAAQY
10. ENTEAQE ANIKANOZ/H NA

KANQ OTIAHNOTE

9.

8. ZOBAPA ANIKANOZ/H NA KANQ
OTIAHNOTE

7.

6. METPIA ANIKANOZ/H

5.

4. EAADPA ANIKANOZ/H

3

2. EAAXIZTA ANIKANOZ/H
1.

0. KA@OADY ANIKANOZ/H

2TPEX

E.I’IOJ’\Y ITPEX
7
|6. METPIO ETPEX
5
4. EAA@PO ZTPEZ
3.

2. AIFO ETPEE

1.

0. KAOOAQY ZTPEL

10. YMEPBOAIKO LTPEZ

MOZOTHTA YTINOY

10. MAPA NMOAY

9.

5. TEAEIA

4.

3.

2. EAAXIZTOZ YNINOZ
1.

0. KAGOAOY YTINOZ

MOIOTHTA YTNINOY
10. EZAIPETIKH
9.

8.MOAY KAAH

6. KANH

5.

4. IKANOMOIHTIKH
3.

2. OTOXH

0. NOAY OTOXH

HMEPA:

AEYTEPA TPITH

TETAPTH

NEMNTH

NAPAZKEYH

ZABBATO

KYPIAKH

ENTAZH

ANIKANOTHTA

ITPEX

NOZOTHTA YTNNOY

MNOIOTHTA YINNOY

navavtoh)

INUEIWOTE £QV TIPATE KATIOLO EMIMAEOV PAPUAKO, and Ta oTabepd, yia ToV TTOVOKEPAhO (..

Emokegtikate ylatpo tnv teAeutaia efdopada e€aitiag tou movokdhou oag; Eav vai
NAapaKaiw ypayTe T ylatpo.
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