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ABSTRACT

Acute and chronic pain are two different entities. The intensity of acute pain is closely associated
with tissue damage. Chronic pain, i.e. pain lasting three months or more, is associated with early
adversities, emotional distress, depressiveness, catastrophizing and helplessness beliefs, social
exclusion and job dissatisfaction. There is a ‘chicken-and-egg’ type of question: Is the depressive
symptomatology present before or after the onset of pain. The traditional biomedical model of pain
has not managed to offer a method to cure chronic pain. In recent decades the biopsychosocial
model of pain has guided us from pain as sensation produced by injury toward the concept of pain
as a multidimensional experience. The aim of the present dissertation was to study the connection
between early, mainly emotional adversities, chronic pain, depressiveness and pain disability.

The dissertation is part of a larger study entitled ‘the survey of the psychic profile of pain
patients’. The data was collected from January 2004 to March 2005. The pain patients (N=271) in
the study were chronic, first-visit pain patients in six pain clinics in central and northern Finland
and the control participants (N=331) were municipal employees of Raahe town administration. The
study method used was a cross-sectional questionnaire and also interviews. The existence of early
adversities was estimated with the Young Schema Questionnaire-short form-Finnish version (YSQ-
S2-extended), which was developed to measure 18 early maladaptive schemas (EMS).

The internal consistency of the YSQ-S2-extended was adequate to high in both samples and the
groups showed equal goodness-of-fit statistics in CFA. For the first time the hypothesized 18 EMS
structure of YSQ was confirmed in the total sample. The results supported the use of the Finnish
version of YSQ among chronic pain patients. Of the chronic pain patients, 58.3% scored EMSs as
meaningful, reflecting that the schema was active. Those pain patients with meaningful EMSs had
significantly higher pain intensity, duration of pain and pain disability. The two most commonly
occurring EMSs were Unrelenting Standards/Hypercriticalness (US) and Self-Sacrifice (SS) EMSs.
The behaviour induced by them exacerbated the pain situation according to the interview study.
Emotional Deprivation EMS predicted pain disability as much as did pain intensity and the number
of pain sites in chronic pain patients. When the two samples were compared, pain patients showed
higher scoring in EMSs reflecting incapacity to perform independently, catastrophic beliefs and
pessimism. From the pain variables, pain disability showed the widest variation in EMS activity,
but only in pain patients. The most severely disabled chronic pain patients showed an increase in

Abandonment/Instability, Mistrust/Abuse, Emotional Deprivation, Defectiveness/Shame and Social
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Isolation/Alienation EMSs. This supports the idea that severely disabled chronic pain patients suffer
from early emotional maltreatment. To uncover the possible psychic patterns of chronic pain
patients, the EMS data was subjected to exploratory factor analysis (EFA). The chronic pain patient
group showed two schema factors (SF), whereas a three-factor structure was found in the control
sample. In pain patients, the first and larger SF1 (‘Loser’) showed a shameful, defective, socially
isolated, failure, emotionally inhibited, deprived, submissive and resigned pattern, which had a
strong association (7=.72) with their depressiveness. The SF2 (‘Encumbered’) showed a demanding,
approval seeking, self-sacrificing and punitive pattern. The SF2 and the active SS and US schemas
reflected cognitive-emotional structures of the same kind which propelled them to a behaviour
which exacerbated their pain disease. The data of both the chronic pain patients and painful control
participants (N=271) supported a biopsychosocial pain model where SFs predicted depressiveness
and both depressiveness and pain intensity predicted pain disability, which was the ‘end state’.
However, the models differed in the direction of the path between pain intensity and depressiveness
— depressiveness predicted pain intensity and vice versa, in the pain patient and control samples
respectively. The effect size of depressiveness was approximately 11 times the effect size of pain
intensity on pain disability in the pain patients. Among the controls, the effect size of pain intensity
was 5.6 times the effect size of depressiveness on pain disability. When the duration of pain was
more than two years, depressiveness became the sole predictor of pain disability among the chronic
pain patients.

Childhood adversities have a lifelong effect on wellbeing and illness. This study highlights the
consequences of early maladaptive schemas in chronic pain and its associate; depression. They both
markedly impair quality of life. Schema-focused therapy may offer a special tool to help chronic

pain patients.
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TIIVISTELMA

Akillinen ja pitkdaikainen kipu ovat kaksi erillistd itsendistd kokonaisuutta. Akillisen kivun
voimakkuus liittyy hyvin kudosvaurion laajuuteen. Krooninen kipu eli kipu, joka on kestdnyt kolme
kuukautta tai enemmin, on yhteydessd esimerkiksi varhaisiin vahingollisiin lapsuuden
kokemuksiin, tunneperdiseen tuskaan, masentuneisuuteen, katastrofointi- ja
avuttomuususkomuksiin, sosiaaliseen eristiytymiseen ja tyOtyytymittomyyteen. Tdhdn liittyy
‘kumpi on ensin, muna vai kana’ —tyyppinen kysymys: onko masentuneisuusoireisto 1dsnd ennen
kipua vai kivun alkamisen jélkeen. Kivun perinteinen biolddketieteellinen malli ei ole kyennyt
tarjoamaan pitkdaikaista kipua parantavaa hoitoa. Viime vuosikymmenten aikana kivun
biopsykososiaalinen malli on johdattanut meidét siitd oletuksesta, ettd kipu on vamman tuottama
tuntemus sithen ajatukseen, ettd kipu on moniulotteinen kokemus. Tamén viitdstutkimuksen
pyrkimyksend oli selvittid varhaisten, pédasiassa tunneperdisten vastoinkdymisten yhteytta
pitkdaikaiseen kipuun, masentuneisuuteen ja kivun aiheuttamaan haittaan.

Viitostutkimus on osa laajempaa tutkimuskokonaisuutta, jonka nimend on ’Kipupotilaiden
psyykkisen profiilin kartoitus’. Tutkimusaineisto keréttiin tammikuun 2004 ja maaliskuun 2005
vélisend aikana. Tutkimuksen kipupotilaat (N=271) olivat pitkdaikaiskipupotilaita, jotka tulivat
ensimmadiselle kipupoliklinikkakdynnilleen kuudelle eri kipupoliklinikalle Keski- ja Pohjois-
Suomessa. Vertailuaineisto muodostui Raahen kaupungin kuntatyontekijoistd (N=331).
Tutkimusmenetelmé oli poikkileikkaustutkimus, mihin liittyi haastattelu ja kyselyjd. Varhaisen
vahingollisen lapsuuskokemuksen olemassaoloa arvioitiin suomenkieliselld Young Schema
Questionnaire —kyselylld (YSQ-S2-extended), joka on kehitetty mittaamaan 18 varhaista
maladaptiivista eli haitallista skeemaa.

YSQ-S2-extended —kyselyn sisdinen johdonmukaisuus oli riittdvd kummassakin ryhmissé ja
ryhmien tilastolliset mallien sopivuustestit vastasivat toisiaan konfirmatorisella faktorianalyysilld
mitattuina. Oletettu 18 varhaisen maladaptiivisen skeeman (EMS) malli voitiin osoittaa
ensimmadistd kertaa kokonaisaineistolla. Tulokset tukivat suomenkielisen YSQ —kyselyn
kéyttomahdollisuutta pitkdaikaisesta kivusta kirsivilld potilailla. Heistd 58,3%:1la oli kohollaan
oleva varhainen maladaptiivinen skeemaa, joka antoi viitteen siitd, ettd skeema oli aktiivinen.
Potilaat, joilla oli aktiivinen ja siis kohollaan oleva skeema, kokivat merkitsevésti voimakkaampaa
kipua, heiddn kipunsa oli kestdnyt kauemmin ja heiddn kipunsa aiheuttama haitta oli suurempi.

Vaativuuden/ylikriittisyyden (US) ja uhrautumisen (SS) -skeemat esiintyivdt yleisimmin.
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Haastattelututkimuksen perusteella ne johtivat kéyttdytymiseen, joka hankaloitti heiddn
kiputilaansa. Tunnevaje—skeema ennusti kipupotilailla kivun aiheuttamaa haittaa yhtd paljon kuin
kipupaikkojen lukumédrd ja kivun voimakkuus. Vertailtaessa tutkimusaineistoja keskenddn,
huomattiin, ettd kipupotilaat arvioivat voimakkaammaksi skeemoja, jotka viittasivat
katastrofiajatuksiin, pessimismiin ja kyvyttomyyteen toimia itsendisesti. Ainoastaan kipupotilailla
ilmeni, ettd kivun aiheuttaman haitan voimakkuuteen liittyi suurin skeemavaihtelu. Voimakkainta
kivun aiheuttamaa haittaa kokevilla kipupotilailla esiintyi nousua hylkddminen/epavakaisuus,
epéluottamus/hyviksikéytto, tunnevaje, vajavuus/hdped ja sosiaalinen
eristiytyminen/vieraantuminen -skeemoissa. Tdma tukee ajatusta, ettd vaikeinta kivun aiheuttamaa
haittaa kokevat krooniset kipupotilaat kédrsivdt varhaisesta tunneperdisestd kaltoinkohtelusta.
Kipupotilaiden skeema-arvoille suoritettiin eksploratiivinen faktorianalyysi, jotta mahdollisia
psyykkisid ’henkil6tyyppejd’ voitaisiin havaita. Kipupotilailla ilmeni kaksi ja verrokkiaineistolla
kolme skeemafaktoria. Kipupotilaiden ensimmaéinen ja suurempi skeemafaktori ("Hdvidjd’) ilmensi
hipedllistd, puutteellista, sosiaalisesti eristiytynyttd, epdonnistunutta, tunneperdisesti estynytti,
vaillejddnyttd ja alistunutta ’henkilotyyppid’, joka yhdistyi voimakkaasti (r=0,72) heidédn
masentuneisuuteensa. Toinen skeemafaktori ('Raataja’) kuvasti vaativaa, hyviksyntdd hakevaa,
uhrautuvaa ja rankaisevaa ’henkilGtyyppid’. Tédmid skeemafaktori sekd uhrautuminen- ja
vaativuus/ylikriittisyys skeemat viittasivat samankaltaiseen tiedollis-tunneperiiseen rakenteeseen,
joka johti kipusairautta pahentavaan kéyttdytymiseen. Sekd kipupotilailla ettd kipeilld verrokeilla
(N=271) tutkimusaineisto viittasi samankaltaiseen kipumalliin, jossa skeemafaktorit ennustivat
masentuneisuutta, ja sekd masentuneisuus ettd kivun voimakkuus ennustivat kivun aiheuttamaa
haittaa, joka oli ’paitepiste’. Mallit erosivat kuitenkin toisistaan masentuneisuuden ja kivun
voimakkuuden vilisen polun suunnassa — masentuneisuus ennusti kivun voimakkuutta
kipupotilailla ja tilanne oli pdinvastainen verrokeilla. Kipupotilailla masentuneisuus vaikutti 11-
kertaa enemmén kuin kivun voimakkuus ja verrokeilla kivunvoimakkuus vaikutti 5,6 kertaa
enemmain kuin masentuneisuus kivun aiheuttamaan haittaan. Kun kivun kesto oli jatkunut yli
kahden vuoden ajan, masentuneisuudesta tuli yksinomainen kivun aiheuttamaa haittaa ennustava
tekija kipupotilasaineistossa.

Lapsuudenaikaisilla traumaattisilla kokemuksilla on pitkdaikaiset vaikutukset hyvinvointiin ja
sairastavuuteen. Tdma tutkimus korostaa varhaisten haitallisten skeemojen seurauksia kroonisessa
kivussa ja sen seuralaisessa, masennuksessa. Molemmat aiheuttavat huomattavan elimén laadun
heikkenemisen. Skeematerapia voi tarjota erityistd apua kroonisten kipupotilaiden

hoitomenetelména.
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1. INTRODUCTION

‘Chronic pain is a demoralizing situation’ (Turk and Monarch 2002, p. 3) as it not only creates
stress by pain but also many ongoing difficulties that compromise all aspects of the patient’s life.
No treatment is currently available that consistently and permanently alleviates the pain of all those
afflicted. Contrary to acute pain, it seems that chronic pain does not have a sensible function. ‘4
growing body of evidence indicates that the neurobiological mechanisms of acute and chronic pain
differ substantially at all levels of the neuraxis including the brain’ (Wiech et al. 2005, p. 59). The
experience of chronic pain can both arise from an interdependent set of biomedical, psychosocial
and behavioural factors and in its turn affect these biopsychosocial factors (Turk 1996, Finestone et
al. 2008). The prevalence of chronic moderate to severe pain in European residents varies from 12%
in Spain to 30% in Norway being 19% in Finland (Breivik et al. 2006).

The prevalence of depression in Europe is estimated to range from 3% to 10% (Wittchen and
Jacobi 2005) being 6.5% in Finnish adult population (Pirkola et al. 2005). Chronic pain is
associated with depression. The prevalence of pain among depressive patients ranges between 5%
and 100% and the prevalence of major depression with chronic pain varies 1.5% - 100% according
to the context (population survey, primary care, pain clinic; Gambassi 2009). The causality and
temporal association of pain and depression have been a focus of numerous studies and the question
still seems to lack a definitive answer (Fishbain et al. 1997, Currie and Wang 2005). Both chronic
pain and depression have been shown to generate disability, which is a major cause of incapacity
for work and early retirement (e.g. Tian et al. 2005).

Young’s (1990) schema-focused therapy (SFT) is based on early maladaptive schemas (EMS),
which refer to dysfunctional cognitive frameworks developed primarily in childhood. These
patterns may support survival in youth and the nuclear family but later in adult life turn out
maladaptive (Young et al. 2003). The origins of maladaptive schemas are, for example, in lack of
support, understanding and affection (Emotional Deprivation EMS), maltreatment (Mistrust/Abuse
EMS), rejection (Abandonment/Instability EMS) (Young 1999). There are 18 EMSs grouped into
five hypothesised schema domains (Young et al. 2003). Every domain represents one important part
of the core needs of the child. EMSs and schema domains are associated with a vast spectrum of

disorders and psychopathology such as personality disorders (e.g. Reeves and Taylor 2007, Specht
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et al. 2009), eating disorders (Anderson et al. 2006, Leung and Price 2007), depression (Waller et
al. 2001, Harris and Curtin 2002, Baranoff et al. 2006), occupational stress (Bamber and McMahon
2008) and suicidality (Dutra et al. 2008). EMSs have not been measured among ‘medical’ disorders.

Medically explained and unexplained physical symptoms are associated with childhood
maltreatment (Arnow 2004). Depression and chronic pain are connected to early adversities.
Physical, sexual and emotional abuse in childhood has been shown in numerous studies to be
associated with chronic pain in adulthood (e.g. Sansone et al. 2006, Thomas et al. 2006, Hu et al.
2007). Depressiveness has also been associated with such adversities (e.g. Aguilera et al. 2009,
Karevold et al. 2009, Rubino et al. 2009). EMSs would serve as a measure for early adversities.

The structural equation modelling (SEM), path-analysis and hierarchical regression analysis
studies of pain models have in cross-sectional and longitudinal designs supported pain intensity
(e.g. Covic et al. 2003), pain disability (e.g. Arnstein 2000) and depression (e.g. Esteve et al. 2007)
as the ‘end states’. To the best of my knowledge, the role of early maltreatment or emotional
adversities has not been addressed in any of these studies.

In the pain clinic, pain patients are often confused with their situation and the ‘atmosphere’ is
demoralized. Thus this study started in 2004 from an interest in studying the ‘the psychic profile of
pain patients’. The 18-factor EMS structure was not approved at that time. Based on the
aforementioned, EMSs were collected among first-visit pain clinic patients and a control group to
measure their EMS ‘activity’. The EMS data was planned to be used to identify ‘psychic profiles’
among the groups and to understand the development of the chronic pain syndrome and the
transactional processes during the treatment process. Measurement of depressiveness, EMS data
and the pain variables offered a way to study different biopsychosocial models of pain with path-

analysis method among the participants.
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2. REVIEW OF THE LITERATURE

2.1 Chronic pain

2.1.1 Definition of chronic pain

The definition of pain is well endorsed by the International Association for the Study of Pain
(IASP): Pain is an unpleasant sensory and emotional experience associated with actual or potential
tissue damage, or described in terms of such damage (Merskey and Bogduk 1994). There are
different definitions of chronic pain. Some are connected to the temporal nature of pain, some to the
non-healing process of pain. ‘It is not the duration of pain that distinguishes acute from chronic
pain but, more importantly, the inability of the body to restore its physiological functions to normal
homeostatic levels.” (Loeser and Melzack 1999, p.1609). However, the specification of the latter is
difficult. The definition of the IASP (1986) is that chronic pain is pain lasting three months or
longer. Chronic pain is a personal perception, like sadness or happiness. We cannot state that
someone has or has not such feelings. There are no such procedures to assess chronic pain like
semi-structured standardized interview techniques in diagnosing mental disorders (e.g. Structured
Clinical Interview for DSM-IV, First et al. 1997) although pain is e.g. grouped into nociceptive,
neuropathic or idiopathic. The brain contains widely distributed neural networks that create an
image of one’s self through genetic programmes and memories of past experience (Loeser and
Melzack 1999), which have points of contact with the schema definition by Head (please see
Section 2.2.1.1, Head 1920). In this text pain sensation is used to refer to a reductionistic
biomedical sensory feeling, while pain perception refers to a more holistic and multimodal

experience of pain.

2.1.2 Pain disability

Functional ability has been identified as a crucial component of the assessment of any chronic pain
condition. Return of function is also one of the most important outcome measures among chronic

pain patients, and indeed the primary focus of treatment (Flor and Turk 2011). Pain disability is
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related to restrictions and limitations in daily living and attributed to pain. Some patients with
chronic pain become disabled. Grzesiak (1994) distinguished chronic pain syndrome patients from
individuals with chronic pain as those who do not cope well and succumb to a broad array of
dysfunctions. The clinical evaluation of pain-related disability during physical examination often
includes functional measures such as trunk flexion, range of motion and exercise endurance. In
clinical studies, however, the use of questionnaires is popular. Pain-related disability is a complex
phenomenon. It has been shown that there may be a disconnection between the perceived disability
and the objectively measured functional deficit in chronic LBP (Carleton et al. 2010).

Many different questionnaires have been developed to rate self-measured disability, e.g. the
Oswestry Low Back Pain Disability Questionnaire, which, however, focuses more on pain intensity
succeeding activity (Fairbank et al. 1980), the Roland-Morris Disability Scale to measure disability
among LBP (Roland and Morris 1983) and the Pain Disability Index (PDI, Tait et al. 1987) to
measure common pain-related disability. PDI is a reliable measure of pain disability (Gronblad et
al. 1994, Tait and Chibnall 2005). PDI was developed and tested in St. Louis, USA, which is
culturally and geographically rather different from northern Finland. In our unpublished pilot study
(A.S. and T.S.), the expressions in items #1 (e.g. driving the children to school), #3 (e.g. parties,
theater, concerts, dining out), #4 (e.g. housewife or volunteer worker) and #7 (Life-Support

Activity) used in PDI were, however, feel to be peculiar in this cultural setting.

2.1.3 Epidemiology of chronic pain

Chronic pain is a worldwide problem and the number of sufferers is estimated to be as high as one
third of the adult population in some countries. Chronic musculoskeletal pain is frequent all over the
world, varying from 4.2% to 13.3% (Mourao et al. 2010). Among a British cohort 45 years of age,
12% of the participants reported chronic widespread pain (Vandenkerkhof et al. 2011). In a survey
of North Carolina households, chronic low back pain with impairment increased from 3.9% in 1992
to 10.2% in 2006 (Freburger et al. 2009). The lifetime prevalence of spinal pain has been reported
as 54% to 85.5% (Schmidt et al. 2007, Manchikanti et al. 2009). The prevalence of chronic
moderate to severe pain in European residents varies from 12% in Spain to 30% in Norway being

19% in Finland (Breivik et al. 2006).
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2.1.4 Transition from acute to chronic pain

There are many theories on how acute pain may transform into chronic pain. Dubner and Ruda
(1992) showed that huge nociceptive input can permanently change spinal cord function and thus
lead to chronic pain after an acute injury. Cherkin et al. (1996) studied the 1-year outcome of back
pain in primary care patients and found that 29% were not satisfied with their condition. A poor
outcome was predicted by pain below the knee and depression. In the study by Thomas et al. (1999)
increasing age, female sex, an earlier history of low back pain (LBP), job dissatisfaction, high level
of stress, smoking and pain characteristics like radiating pain were predictors of chronicity at 12
months in primary care LBP patients. Pincus et al. (2002) argued that psychological factors, such as
distress, depressive mood, somatization, are implicated in the transition to chronic LBP. Young
Casey et al. (2008) studied acute pain patients at baseline and three months later and found that
baseline depression and disability were the strongest predictors for pain and disability at three
months. High earlier cumulative trauma exposure was an additive factor for pain chronicity. Grotle
et al. (2007) showed that both psychosocial factors and emotional distress were associated with
non-recovery at 12 months for first-time acute LBP. Seventeen percent of patients did not recover
and among them behavioural and psychosocial distress factors like pain coping, fear-avoidance
beliefs, distress, depression, workload and job-dissatisfaction predicted poor outcome. However,
clinical status did not predict 12-month outcome. The authors conjectured that one possible reason

for this was the small number of patients with neurological symptoms.

2.1.5 Cerebral pain perceiving areas

Anatomically, the pain circuits are divided into medial and lateral nociceptive systems in the central
nervous system (CNS). It has been suggested (Kulkarni et al. 2005) that the lateral nociceptive
system (the ventral posterior lateral, medial and inferior nuclei of the thalamus, primary (SI) and
secondary (SII) somatosensory cortices) is sensory-discriminative — stimulus localization, intensity
and quality discrimination (“where does it hurt?”’). The medial nociceptive system (the posterior
part of the ventromedial nucleus, the ventrocaudal part of the medial dorsal nucleus, the
parafascicular nucleus and the centrolateral nucleus of the thalamus, the anterior cingulate cortex
(ACC), prefrontal (PFC) and insular cortex) has been proposed to be affective-motivational —

related to cognitive, emotional and response selection in pain (“I don’t like it!™).
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The anterior insula has been proposed to be an interoceptive brain centre, i.e. a region that
constantly monitors the state of the body for changes in temperature and pain (Craig 2002, Wiech et
al. 2008). People who monitor their heart rhythm well have been shown to have an increased
density of grey matter within this region. The anterior insular (and the mid-cingulate) cortex also
generates an anticipatory signal of expected stimulus intensity (Ploghaus et al. 1999) which affects
the subsequent perception (Wiech and Tracey 2009, Apkarian et al. 2011). The posterior insula has
been shown to activate for the attention of unpleasantness (Kulkarni et al. 2005) and perceiving pain
(with ACC) (Apkarian et al. 2011). The grey matter density and activity of the posterior insula are
associated with the magnitude of placebo analgesia (Schweinhardt et al. 2009), the cognitive
modulation of experimental pain (Sawamoto et al. 2000) and mu-opiate mediated neurotransmission
(Zubieta et al. 2005). Based on studies with insular lesions Starr et al. (2009) concluded that the
insula integrates higher-level of internal cognitive information with incoming afferent sensory
information. Thus, the insula contributes to the construction of a unique signature of pain
experience for each individual.

However, parietal and prefrontal cortices and caudal ACC are also linked to cognitive-evaluative
pain dimension. ACC is associated with pain perception (Apkarian et al. 2011) but it also shows
increased activity when a person thinks that the pain is uncontrollable (Salomons et al. 2004); thus
ACC is involved in affective pain processing. Posterior ACC is linked to peri-aqueductal grey
(PAG) and the descending modulation of pain and the placebo effect (e.g. Petrovic et al. 2002,
Wiech et al. 2008). Interestingly, recalling previous painful episodes (without sensory input) can
activate certain structures of the pain matrix corresponding to the cognitive-evaluative dimension of
pain experience and this correlates to ACC activity (Kelly et al. 2007). The mid-cingulate cortex is
associated with the anticipation of pain (Apkarian et al. 2011). Zhang et al. (2005) argued that ACC
can both facilitate and inhibit the nociceptive, bottom-up afferent data.

Valet et al. (2004) suggested that the prefrontal cortex (PFC) exerts an inhibitory control of
sensory inputs to allow cognitive networks to perform attention demanding tasks. PFC and more
specifically the ventrolateral PFC (VLPFC) activation is associated with cognitive reappraisal in
pain evaluating. The dorsolateral PFC (DLPFC) - posterior ACC - PAG axis and insula are
associated with descending pain modulatory system and placebo effect (e.g. Wager et al. 2004,
Wiech et al. 2008) and PAG with pain relief (e.g. Apkarian et al. 2011). PFC activation reflects a
form of top-down control that modulates the experience of pain (Wager et al. 2004). Neuro-imaging
studies that have focused on expectancy-mediated (placebo) analgesia have revealed that
dorsolateral, orbitofrontal and medial prefrontal cortices may be involved in triggering this form of

analgesia, which is partly mediated by descending efferent inhibitory fibres and partly e.g. by
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cognitive factors (Wager et al.2004, Rainville and Duncan 2006, Goffaux et al. 2007). It is as if the
PFC ‘fights’ between sensory and cognitive functions.

It may be proposed that the anatomical medial and lateral systems are neural pathways of
afferent multimodal pain signals and our cognitive appraisals, emotional states and early
experiences continuously modulate the multimodal pain signals and thus our pain perception. Based
on the placebo studies and multimodality of pain, Wager et al. (2004, p. 1166) concluded that ‘pain
is a psychologically constructed experience that includes cognitive evaluation of the potential harm

and affect as well as sensory components’.

2.1.6 Dysfunctions in central nervous system in chronic pain

It is believed that the CNS is sensitized in chronic pain states (e.g. Brooks and Tracey 2005, Woolf
2011) and this happens both at the spinal and supraspinal levels. For these reasons even neurons not
normally associated with pain will evoke painful sensations. Brooks and Tracey (2005) suggested
that brain can both modulate, but also create pain perception. The relationship between reported
pain intensity and the peripheral stimulus that evokes it is not, however, straightforward; it depends
on factors like anxiety, arousal, depression, attention, expectation and anticipation (e.g. Wiech et al.
2008). Giesecke et al. (2004) showed that fibromyalgia (FM) and chronic LBP patients had
increased cortical pain-related neuronal activation when compared with a control sample with an
equivalent stimulus. Also, FM patients showed activity in emotional specific areas of CNS. Valet et
al. (2004) showed that increased activity within the prefrontal and cingulate cortices during
distraction decreases pain perception via the descending modulation system. On the other hand,
Apkarian et al. (2004) showed a decrease in prefrontal and thalamic grey matter in chronic LBP
patients and Schmidt-Wilcke et al. (2010) in ACC, insula and prefrontal cortex in persistent
idiopathic facial pain. They speculated that this probably has something to do with the decreased
modulation of pain (top-down modulation). The thalamic atrophy (Apkarian et al. 2004) may be

related to the generalized sensory abnormalities often seen in chronic pain patients.

2.1.7 Effects of affective and behavioural factors on pain perception in CNS

The gate-control theory of pain included the view that there is a descending modulatory system

which can block nociceptive afferent information (Melzack and Wall 1965). Thus the brain centres

20



responsible for psychological processes could potentially increase pain perception by opening the
gating mechanisms in the dorsal horn of the spinal cord or decrease pain perception by closing those
gating mechanisms. Later on, these modulatory effects are specially linked to serotonergic (e.g. De
Ponti and Tonini 2001) and noradrenergic (e.g. Fields and Basbaum 1999) descending
antinociceptive systems. In depressive states, these descending modulatory pathways are supposed
to go down allowing more intrinsic sensory data to enter awareness. This was shown among
depressed FM patients whose descending inhibitory system showed deficiency (de Souza et al.
2009). A recent study showed that emotional state can influence pain perception, namely negative
emotional states enhanced pain evoked activity in limbic regions, such as the ACC and insular
cortex (IC) (Phillips et al. 2003). Singer et al. (2004) showed that empathy for pain involves the
affective but not sensory components of the aforementioned areas of pain perception. If we are
“empathetic for pain” and see our loved ones to seemingly perceive pain, our anterior IC and ACC
are activated reflecting the affective component of pain. Thus, we can feel pain without a peripheral
nociceptive input. Chronic pain is regarded as a more emotional, cognitive and memory related
phenomenon involving the medial nociceptive system than in acute pain. Apkarian et al. (2005)
stated that chronic pain conditions may be a reflection of decreased sensory processing and
enhanced emotional and cognitive processing. Physiological and behavioural studies have shown
that plasticity, or learning, has a role in pain (e.g. Pleger et al. 2005). It seems very clear that the
CNS is heavily involved in chronic pain. Thus the terms nociceptive, neuropathic and idiopathic
reflect a dualistic model of pain and are even forgotten in chronic pain - all chronic pain is, in a

way, in the CNS (Toda 2011, Wand et al. 2011).

2.1.8 The Biopsychosocial model of pain

The traditional biomedical view of pain can be summarized as follows (Duncan 2000).
e Pain is a simple bodily sensation, the function of which is to avert the organism from harm.
e In medical diagnosis, pain is a vital symptom, signifying underlying pathology.
e The ethics of medical practice demands that pain be avoided or alleviated as much as
possible.
However, the traditional biomedical model of pain has many important limitations, namely 1) the
level of pain is rarely directly proportional to the underlying tissue damage, 2) treatments designed
to correct underlying tissue damage often fail to abolish persistent pain and 3) the traditional model

ignores the profound influence of psychological and social factors on the pain experience. Pain is a
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dynamic process that is influenced not only by biological, psychological and social mechanisms but
also produces biological, psychological and social changes which, in turn, affect future responses to
pain (Keefe and France 1999). The intensity of chronic pain frequently bears little or no relation to
the extent of tissue injury or other quantifiable pathology (Loeser and Melzack 1999). The
biopsychosocial model of pain guides us away from the Cartesian concept of pain as a sensation
produced by injury, inflammation or other tissue pathology toward the concept of pain as a
multidimensional experience (Melzack 1999).

Half a century ago Engel (1959) introduced his view of the “pain-prone patient” and
hypothesized that various constellations of negative childhood physical or emotional experiences,
such as abuse, punishment and neglect establish a proclivity towards the development of pain in
excess of what would be expected for the known peripheral stimulus [e.g. lesion]. The
biopsychosocial model of illness (Engel 1977) highlights the importance of biological,
psychological and environmental contributions to the aetiology and therapy of all diseases. The
biopsychosocial model of pain arose during the 1980s, partly in the response to the gate-control
theory of pain (Melzack and Wall 1965) and the biopsychosocial model of illness (Engel 1977), but
also to the inability of (bio)medicine to treat chronic, intractable pain and control pain related
disability. Grzesiak (1994) attempted to unite Engel’s (1959) theory of the pain-prone patient to the
neuromatrix theory of Melzack (1991) and gave equal valence to the psychological and body selves
in the formation, relief and prevention of the chronic pain syndrome. Rome and Rome (2000)
investigated chronic pain, kindling phenomenon and neuroplastic changes in the brain and proposed
a model in which lifetime experiences and somatosensory inputs may produce the neural network to
form persistent pain and affective and behavioural changes. Although there is a wealth of evidence
pointing to the biological factors associated with chronic pain, there is a growing body of evidence
of social and psychological factors affecting the course and outcome of pain (e.g. Burton et al.
1995, Gatchel et al. 1995, Linton 1997, Monti et al. 1998).

Patients who reject the psychological and behavioural approaches to pain treatment out of the
belief that such approaches imply that their pain is not taken seriously, are also operating with the
body-mind dualism characteristic of biomedical culture (Crowley-Matoka et al. 2009). The health
care system policy, which gives more compensation for nerve blocks etc. but not for the additional
clinical visit time that might be required to address the complex psycho-social aspects of a patient's

pain syndrome, is acting in the same biomedicalistic way (Crowley-Matoka et al. 2009).
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2.1.8.1 Biomedical factors in pain and disability

From the biomedical factors, several predictors of pain and disability have been found: female sex
(Neubauer et al. 2006), male sex (Koleck et al. 2006), age (Natvig et al. 2002, Lindell et al. 2010),
pain factors (Linton and Boersma 2003, Westman et al. 2008), self-reported pain intensity (Hansson
et al. 2006, Shaw et al. 2007), bodily pain (Gun et al. 2005), many pain sites and widespread pain
(Natvig et al. 2002, Neubauer et al. 2006), increased LPB episode duration (Kovacs et al. 2005,
Dunn and Croft 2006, Neubauer et al. 2006) and earlier LBP (Brage et al. 2007). Increased body
mass index and the decreased muscular strength predicted a poorer outcome in painful knee

osteoarthrosis (Sharma et al. 2003).

2.1.8.2 Affective factors in pain and disability

From among the affective factors, emotional distress (Brage et al. 2007, Grotle et al. 2007),
depression (Dionne 2005, Mercado et al. 2005), somatization (Dionne 2005) and poor mental health
(Sharma et al. 2003) have been shown to predict a poorer outcome of disability. Epping-Jordan et
al. (1998) evaluated the effects of pain intensity, depressiveness and disability on each other (as
factors) in men with LBP over a time span of 12 months. It appeared that pain intensity predicted
pain intensity, disability predicted disability and depressiveness accordingly predicted
depressiveness. However, pain intensity had no effect on disability or depressiveness. Disability at
two months predicted depressiveness at 12 months. Disability at six months predicted pain intensity
and depressiveness at 12 months and depressiveness accordingly predicted disability. The statistical
method used was hierarchical regression analysis, which may not be so sensitive in defining the
direction of effects. Depression was also found to be associated with the transition from acute to
chronic LBP (Neubauer et al. 2006). One can imagine how abusive early experiences or long
treatments in hospital as a child have produced an emotional environment where the present pain
can be felt to be overwhelming, oneself powerless and how in this situation the pain can be felt to
be uncontrollable. This may take place in ACC and facilitate the pain projection to pain perceiving

arcas.

2.1.8.3 Cognitive factors in pain and disability

Truchon (2001) argued that cognitive variables are among the best predictors of LBP related

chronic disability and Salomons et al. (2004) that they have a powerful influence on pain response.
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From the cognitive factors, low self-prediction of return to work (Lindell et al. 2010) and low
patient's perceived chance of being able to work (Linton and Boersma 2003) were shown to be
predictors of disability. Also, the fear of movement/(re)injury beliefs (Swinkels-Meewisse et al.
2006, Soderlund and Asenlof 2010), fear avoidance beliefs (Grotle et al. 2004, Samwel et al. 2007),
low self-efficacy beliefs (Sharma et al. 2003, Dobkin et al. 2010, Soderlund and Asenléf 2010) and
helplessness (Samwel et al. 2007) were shown to be predictors of disability. In a prospective design,
Neubauer et al. (2006) were able to show that the catastrophizing and beliefs of helplessness were
cognitive factors that predicted back pain six months later.

Pain catastrophizing has been characterized as a tendency to focus excessively on the pain
sensation (rumination), to exaggerate its threat (magnification) and to perceive oneself as being
helpless to control the pain symptoms (Sullivan et al. 2001). Thus catastrophizing can be seen as a
tendency towards excessively negative thoughts and emotions in relation to pain. Recent brain-
imaging studies on healthy volunteers, LBP and FM patients have shown that pain catastrophizing
is associated with increased activity in the ACC and insula areas (suggesting an increased
facilitation of afferent stimuli, Gracely et al. 2004) and decreased activity in the DLPFC area
(suggesting a decreased top-down modulation of pain, Seminowicz and Davis 2006, Lloyd et al.
2008). Catastrophizing both increased the anticipation of and attention to pain irrespective of
depression and decreased the activity in the areas modulating the pain sensation. It is plausible that
the cortical response to pain is influenced by an individual's level of catastrophizing (Seminowicz
and Davis 2006).

Pain catastrophizing is associated with maladaptive pain behaviour (illness-related behaviour
which is disproportionate to the underlying physical disease), which in turn is associated with the
decreased top-down regulation of pain (Lloyd et al. 2008). Thus, maladaptive, exaggerated pain
behaviour may be associated with poorer ability to control pain by decreased efferent pain
modulation. Pain catastrophizing has been shown to predict increased pain sensation (Vase et al.
2011), pain intensity (Sullivan et al. 2005), pain disability (Severeijns et al. 2001, Sullivan et al.
2005), a poorer quality of life (Lamé et al. 2005) and suffering (Wade et al. 2011). It may also
reduce the ability of a pain patient to undertake rehabilitative movements e.g. after LBP. From the
early maladaptive schema (EMS) perspective, pain catastrophizing beliefs show similarity with
Vulnerability to Harm or Illness (VH) and Negativity/Pessimism (NP) EMSs (Table 1). Pain
catastrophizing, helplessness (e.g. Seligman 1990), the fear of pain and fear-avoidance (Lethem et
al. 1983) models are much related and share common phenomena. The fear-avoidance model has
been attributed a central role in explaining the development of functional disability due to chronic

pain (Vlaeyen and Linton 2000). The model is based on anxiety cognitions that highlight and raise a
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patient’s concerns about the painful consequences of activities, and accordingly enhance avoidance
behaviour which in turn leads to deconditioning and to the development of disability and
helplessness (Moore 2010). Particularly, the fear of pain is associated with the perception that
activity will lead to an increase in pain (Vlaeyen and Linton 2000). A transactional process of
helplessness-hopelessness was predictive of a negative outcome (i.e. low emotional adjustment)
among LBP patients (Koleck et al. 2006). In a study by Samwel et al. (2006), helplessness was also
shown to be a predictor of pain intensity and disability among chronic pain patients.

Alford et al. (1995) named hopelessness as 'the negative view of future' (Cognitive triad; Beck et
al. 1979) and showed that it predicted future depressive symptoms. In the study by Samwel et al.
(2007) helplessness was shown to predict functional disability among chronic pain patients. Koleck
et al. (2000) claimed that helplessness-hopelessness had a rather negative influence on the outcome
among LBP patients. Pain level was best predicted by helplessness attributional style and disability
was best predicted by helplessness attributional style and passive behavioural pain-coping strategies
(Samwel et al. 2006). Helplessness and worrying were also predictors of depression. Helplessness
has points of contact with Failure (FA), VH and Dependence/ Incompetence (DI) EMSs and
hopelessness with NP EMS (Table 1).

Self-efficacy is defined as the expectation that one can execute a behaviour required to produce a
desired outcome (Bandura 1977). Pain self-efficacy beliefs are one of the most studied cognitive
structures in chronic pain (e.g. Estlander et al. 1994, Arnstein et al. 1999). Lack of self-efficacy is
associated with pain and disability (Estlander et al. 1994, Meredith et al. 2006). Those high in self-
efficacy beliefs have been reported to have higher pain thresholds and tolerance to experimentally
induced thermal pain (Keefe et al. 1997). High self-efficacy beliefs are associated with chronic pain
patients' level of functioning and response to treatment. Lower self-efficacy beliefs are associated
with higher levels of depressiveness and hopelessness (Anderson et al. 1995). The patterns of DI,
FA and even Enmeshment/ Undeveloped Self (EM) EMSs and the behaviour driven by them have
similarities with low self-efficacy beliefs (Table 1).

Conceptualized as a type of perceived control, the health locus of control (health LOC) refers to
an individual's belief or expectancy regarding who or what determines health outcomes. The belief
that health outcomes are determined by one’s own behaviour reflects an internal orientation. The
belief that outcomes are determined by others’ actions or by chance/fate/luck reflects an external
orientation (e.g. Wallston et al. 1978, Stevens et al. 2011). Harképda (1991) showed that subjects
with more external LOC beliefs reported more severe pain intensity and the internal LOC beliefs
were associated to more adaptive behavioural coping strategies. External LOC has been shown to

predict poorer outcome among LBP patients (e.g. distraction-praying, external LOC; Koleck et al.
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2006). Zenker et al. (2006) were able to show that external LOC was associated with a higher
intensity of pain, increased opioid consumption, a view of the pain as a purely medical problem and
themselves as dependent on health care utilization. Multidimensional pain treatment has been
shown to increase the internal LOC among pain patients (Coughlin et al. 2000). External LOC
seems to be associated with DI, Subjugation (SB) and FA EMSs (Table 1).

2.1.8.4 Social factors in pain and disability

From the social factors, a low grade of education (Brage et al. 2007), poor social support (Sharma et
al. 2003), high prior sick listing (Natvig et al. 2002, Linton and Boersma 2003, Lindell et al. 2010)
and injury compensation (MacDermid et al. 2002) were shown to be predictors of disability.
Eisenberger and Lieberman (2004) showed that the emotional pain of social exclusion will overlap
the neural circuitry and computational processes of physical pain. Couples who exhibited high
levels of hostility showed two days longer wound healing than couples with low hostility (Kiecolt-
Glaser et al. 2005). The wounds healed twice as fast in hamsters which were not isolated when
compared with isolated animals (Detillion et al. 2004). Finestone et al. (2008) therefore suggested
that social factors may well have an effect on pain chronicity. However, in the study by Flor et al.
(2002), the existence of a spouse who habitually reinforced pain behaviours caused a 2.5-fold
increase in the patient’s brain response to pain applied to the back when compared with a spouse
who ignored the pain. According to my own experiences, chronic pain patients are often frustrated
and angry, which can easily cast the pain patient and pain treating personnel in hostile transactional

roles, which further diminishes the possibilities to be treated well.

2.1.8.5 Behavioural factors in pain and disability

Of the behavioural factors, sleep disturbances (Natvig et al. 2002, Linton and Boersma 2003, Salo
et al. 2010), a general tendency not to adhere to the skills learned and the recommendations made
during the multimodal treatment programme (Dobkin et al. 2010), avoidance (Samwel et al. 2007),
functional limitation (Shaw et al. 2007), high physical job stress (Brage et al. 2007), passive coping
strategies (Mercado et al. 2005), guarding (Truchon and Co6té 2005), smoking (Natvig et al. 2002)
and heavy lifting at work (Natvig et al. 2002) have been shown to predict disability. The passive
coping strategies of resting and retreating are considered a maladaptive response to pain. Avoidance

behaviour includes avoidance of movement, activity, social interaction and leisure pursuits.
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Physical and social activities are avoided because they are expected to cause an increase in pain and
suffering. Avoidance behaviour may prevent patients from correcting their negative expectations of
the consequences of activities and may strenghten the passive cognitive coping strategy of worrying
and catastrophizing (Samwel et al. 2006). Avoidance behaviour alone has been shown to predict
pain disability and distress in chronic pain populations (van Lankveld et al. 2000, Samwel et al.
2006). In a prospective study by Samwel et al. (2007), avoidance behaviour was the strongest
predictor of functional disability among 181 chronic pain patients. Worrying, helplessness beliefs,
catastrophizing, depressiveness and fear of pain are all associated with avoidance behaviour
(Samwel et al. 2006, 2009). FM patients high in instructed physical activity showed a decrease in
artificially induced pain sensation which was explained by increased DLPFC activity, and thus

probably by the descending modulation of pain (McLoughlin et al. 2011).

2.1.8.6 Chronic pain and early maltreatment and adversities

Medically explained and unexplained physical symptoms are associated with childhood
maltreatment (Arnow 2004). Childhood physical, sexual and emotional abuse have been shown in
numerous studies to be associated with chronic pain in adulthood (e.g. Lampe et al. 2000,
Imbierowicz and Egle 2003, Sansone et al. 2006, Thomas et al. 2006, Hu et al. 2007) and also with
depressiveness (e.g. Schilling et al. 2007, Aguilera et al. 2009, Karevold et al. 2009, Rubino et al.
2009). The reporting of abusive or neglectful childhood experiences is associated with an increased
risk of experiencing chronic pain in adulthood (Davis et al. 2005). Physical and sexual abuse in
childhood is connected with non-specific chronic pain and pelvic pain (Latthe et al. 2006, Paras et
al. 2009). However, sexual and physical abuse are easier to recognize than more covert emotional
abuse. ‘Emotional abuse and neglect will continue to pose a challenge to professionals concerned
with ensuring the well-being of children’ (Glaser 2002, p. 711). The association of chronic pain and
emotional maltreatment alone has been less studied. However, emotional abuse and neglect have
been shown to be associated with FM (Walker et al. 1997, Van Houdenhove et al. 2001a).
Depression is often claimed to be a mediator between childhood trauma and pain, but sexual abuse
per se is also associated with adult chronic pain (Brown et al. 2005). The same has been found

between physical abuse and pain (Walsh et al. 2007).
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2.1.9 Chronic pain and depression

The prevalence of pain among depressive patients ranges between 5% and 100% and the prevalence
of major depression with chronic pain varies 1.5% - 100% according to the context (i.e. population
survey, primary care, pain clinic; Gambassi 2009). The causality and temporal association of pain
and depression have been a focus of numerous studies. Magni et al. (1994) suggested that
depression promotes pain and pain promotes depression. Fishbain et al. (1997) tentatively suggested
that chronic pain precedes depression hence depression is the consequence of chronic pain.
However, Currie and Wang (2005) in their longitudinal study concluded that major depression
increases the risk for a pain-free individual to develop a future chronic pain almost threefold, hence
depression is an antecedent risk factor for chronic pain.

According to Pincus and Williams (1999), the most damaging of all models between depression
and pain arises from the dualistic thinking that describes pain in the absence of identified organic
cause as a presentation of 'repressed' depression. They argued that depression in chronic pain might
be a variation of depression. Maybe the feelings of guilt and shame are not the salient ones. Finally,
they suggested that instead of searching a causal path between pain and depression, we should
accept that this simple solution does not describe the experience of most pain patients. Affect and
sensory information are processed in parallel and even if one of these is more dominant, the
relationship is most likely cyclical.

In a recent Finnish doctoral dissertation (Kuusinen 2004), a pain-prone personality trait did not
gain statistical support among painful rehabilitation institution participants. The pain intensity and
somatic-performance (BDISOM) and cognitive-affective (BDIPSY) factors of the Beck Depression
Inventory (BDI) formed an independent model. Instead, the author confirmed a model where pain
intensity has an effect on depressiveness (BDI) via pain disability and control beliefs. In a
longitudinal design, pain intensity and depressiveness did not predict each other. However,
Neubauer et al. (2006) showed that depression was found to be associated with the transition from
acute to chronic LBP. The reliability of depression diagnoses among chronic pain patients has been
questioned. However, standardized semi-structural interviews have shown the prevalence of major

depression to be as high as 73% among chronic LBP patients (Gallagher et al. 1995).
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2.1.10 Chronic pain and personality disorders

Reich et al. (1983) used a 2-hour semi-structured interview based on flow-sheets derived from the
Diagnostic and Statistical Manual of Mental Disorders — 3" edition (DSM-III, American Psychiatric
Association 1980) to diagnose personality disorders (PD) in 43 individuals suffering from chronic
pain. Of the 43 subjects 20 (47%) met the criteria for PDs. The most frequent diagnoses were
histrionic (n = 6) and dependent (n = 5) PDs. One of the most interesting findings was the wide
range of PDs identified in this sample of patients with chronic pain, with a total of seven of the 12
possible disorders represented. Fishbain et al. (1986) conducted an extensive study on 283 patients
with chronic pain. The interviews were consistent with the DSM-III guidelines. The authors found a
higher prevalence (59% vs 47%) of at least one PD diagnosis than was found in the study by Reich
et al. (1983). The most frequent diagnoses found were dependent (17%), passive-aggressive (15%),
histrionic (12%), and compulsive PD (7%). Polatin et al. (1993) conducted a study of PDs among
200 chronic LBP patients. Subjects were interviewed at the time of entry into a comprehensive pain
and rehabilitation programme. The criteria for at least one PD were met by 51% of subjects,
whereas 30% met the criteria for more than one PD. The most common PD diagnoses were
paranoid (33%), borderline (15%), avoidant (14%), and passive-aggressive (12%). Polatin et al.
(1993) also found a high prevalence of lifetime diagnostic criteria of at least one psychiatric
diagnosis (e.g. depression, schizophrenia, social phobia, 77%) and a current major depressive
disorder (45%), which may have affected their Axis II findings (e.g. personal disorders).

In another study, Gatchel et al. (1996) evaluated 51 acute and 50 chronic patients with
temporomandibular joint disorder (TMD). The results revealed a higher prevalence of PDs among
the chronic than the acute patients although this difference was statistically insignificant. The most
common PDs in the chronic TMD patients were paranoid PD (18%), followed by both obsessive-
compulsive PD (10%) and borderline PD (10%). As many of the chronic pain patients suffered from
depression and anxiety, Monti et al. (1998) excluded from their study the pain patients with Axis I
disorders. The prevalence of PDs was about 60% among the complex regional pain syndrome
(CRPS) and 64% among the disc-related radiculopathy pain patients groups. Thus the use of the

Young Schema Questionnaire (YSQ) to test EMSs among chronic pain patients seems warranted.
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2.1.11 Present and future lines of the biopsychosocial model and chronic pain

The advanced research of neurobiology of chronic pain has combined psychological and biomedical
factors at the CNS level. Knowledge of the ‘pain matrix’ and its function in chronic pain is growing
but is still insufficient. Brain imaging studies have taught us about the interactivity of different brain
sites in different situations and how neuroplasticity works in learning processes. The learning
processes are complicated phenomena where personal, social, environmental and genetic factors are
in constant interactive influence. Chronic pain can also be considered a consequence of a learning
process where biological, psychological and social experiences are processed in an unfavourable
manner.

The biopsychosocial model serves one theoretical base for the integrated treatment models of
chronic pain. It includes biomedical antecedents, affective and cognitive modulators, which can be
situated in the 'pain matrix' of brain and behavioural consequences, all affecting the pain disease
(Figure 1). However, not even vigorous treatment attempts based on the biopsychosocial model of
chronic pain have so far been sufficient. Maybe contemporary brain study will in future 'fill in the
gaps' and serve us an even more comprehensive model of chronic pain. Toda (2011) has suggested
that the term 'psychogenic' pain should be abolished in favour of the term 'braingenic' pain. Wand et
al. (2011, p.18) argue ‘as such, it seems reasonable to suggest that the brain may be the legitimate
target for new therapies [in low back pain]’. In my opinion the CNS and in particular the brain are
the main scenes for chronic pain. Based on the aforementioned and the chronic pain related early
traumatization, hopelessness-helplessness and catastrophizing beliefs, the co-existence of
depression and PDs, one can ask: 'Have chronic pain patients lived in an abusive or maltreating
environment, have they felt (emotional) pain early in life; do they have emotional memories which
would exacerbate their pain perception, do they have cognitive structures which can cast them into
maladaptive ways of thinking that size up pain perception or reduced abilities to modulate their
pain? Should we assess their early maladaptive schemas?'. Schema-focused therapy (SFT) has not

been tested in chronic pain patients but theoretically it would be worth a try.
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Figure 1: A hypothesized model of emotional and cognitive pain modulation: ascending (=) and descending

(- - - >) systems in different areas of the brain.
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2.2 Early maladaptive schema

2.2.1. The schema concept in different contexts

The word ‘schema’ (pl. schemata or schemas) comes from the Greek word "oynua" (skhéma),
which means 1) (fechnical) a representation of a plan or theory in the form of an outline or model,
2) (Logic) a syllogistic figure and 3) (in Kantian philosophy) a conception of what is common to all
members of a class; a general or essential type (Soanes and Stevenson 2008). The schema concept
in different contexts with reference to early maladaptive schema (EMS) concept is introduced as

follows.

2.2.1.1 Schema as a representation of the body and posture

Sir Henry Head (1861 - 1940) was an English neurologist who conducted pioneering work on the
somatosensory system and sensory nerves. He studied e.g. posture, movement and the body in space
and used the word 'schema’ as follows: ‘The sensory cortex is the storehouse of past impressions.
They may rise into consciousness as images, but more often, as in the case of special impressions,
remain outside central consciousness. Here they form organised models of ourselves which may be
called schemata. Such schemata modify the impressions produced by incoming sensory impulses in
such a way that the final sensations of position or of locality rise into consciousness charged with a
relation to something that has gone before’. Thus, Sir Henry Head used the 'schema' word in a
plastic, transforming manner about organised, mainly postural models of ourselves which are
always charged with something from the past and which also constantly change (Head 1920).
Interestingly, Weeks et al. (2010) refer to Head and Holmes (1912), and to the concept of a “body
schema” when theorizing the causes for phantom limb pain. The body schema seems to be covered.
It has been shown that when the representation of the body in the somatosensory cortex is altered, it

is often related to increased chronic pain intensity.

2.2.1.2 Schema in remembering, assimilating and accommodating to new data

In sir Frederic Bartlett's (1886 — 1969) book "Remembering: A study in experimental and social
psychology" (1932/1954), he preferred the word 'setting' [later on in his book; organised setting] to
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the word 'schema'. He also stated that the influence of temperament, interests and attitude in
perceiving and remembering is of the utmost importance. The importance of a prior experience in
determining how and what we perceive became a very salient issue for him. Thus the preformed
schemas were aids for immediate identification, e.g. for labelling visual patterns, and he regarded
schemas as active although not conscious.

In remembering, we appear to be dominated by particular past events which are more or less
dated, or placed, in relation to other associated particular events. All of us, in reference to some of
our 'schemata’, have probably completed the model and now merely maintain it by repetition. In
Head's (1920) terminology this is the most natural way of retaining a completed 'schema'
undisturbed as far as possible. In more conventional psychological language, perhaps, it is an
organism's or an individual's way of sustaining an attitude towards the environment which it finds
or feels to be adequate and satisfactory. In remembering a man constructs on the basis of 'schema’.
Bartlett suggested that in remembering, we are dominated by past events, and argued that we
maintain our models by repetition (Bartlett 1932/1954).

The Swiss psychologist Jean Piaget (1896 — 1980) used the word ‘adaptation’ for adaptive, spiral
processes assimilating new data to antecedent structures which he called 'schemata’. “Intelligence is
an adaptation’ (Piaget 1936/1953). ‘Assimilation’ was the term used when new data could be
proofed to earlier structures. He argued that mental life is also accommodation to the environment.
In ‘accommodation’, the internal world (person’s mind) has to accommodate itself to the evidence
with which it is confronted and thus adapt to it. The process of accommodation involves altering
one's existing schemas as a result of new information or new experiences. Assimilation can never
be pure, because, by incorporating new elements into its earlier schemata, the intelligence
constantly modifies the latter in order to adjust them to new elements. Every intellectual operation
is always related to all the others and its own elements are controlled by the same law. Every
schema is thus coordinated with all the other schemata and itself constitutes a totality with
differentiated parts. According to Piaget, (one would propose that) the earlier the adaptation occurs,
the more universal and global an individual schema may become. In Bartlett's and Piagets view,
schemas help us to remember, identify and assimilate something new. However, they guide us from

a 'past perspective’.
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2.2.1.3 Schema in constructing one's self

Markus (1977) wa