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Abstract

Background: Juvenile idiopathic arthritis (JIA) is a losigrm inflammatory arthritis

which starts before the age of, B®% of thosewith JIA continue to have symptoms into
adulthood. Therare widevariatiorsin experiences afdolescents witllA, including the
effects of the condition osocial and intellectualevelopment, selfnanagement,

psychological and physical functioning. Individual differences may be ddiéfeoences in

how adolescents conceptualiHé. Levent hal 6s -fegulatorpModebe ns e
(CSSRM) has been used to theorise adultso
been used with adolescents. The &M has three components, mental representations
(component 1) that drive cop procedures and illness behaviours (component 2) which
are then evaluated and appraised (component 3). A review of studiexialiglscent
cohortsthat appliedhe CSSRM found no evidenebase with which to justify application

of an adult theory withkildren or adolescents. Thus the applicability of the theory and the
use oftheassociated questionnaitbe Revised lliness Perceptions Questionnaire-{{Q

with adolescents are problemat#dms: The aims of this PhD were first to assess the
suitability of the CSSRM for adolescents with JIBy investigating the three components

of the model, and second, to develop a questionnaire for use with this population.
Methods: To investigate the first two components of the &M, twentyone participants
agedbetween 1416 years were recruited from a national cohort of JIA patients. Data
collection was undertaken using cognitive interviewing. Framework analysis of the data
was used to identify domains used by adolescerdsrioceptualistheir JIA and content
analysisto further investigate the suitability of the IHQto assess beliefs. Transcripts

were analysed identifying problems or inconsistencies withFR@e A dol escent
of coping with JIAwereinvestigated using the somatic experience modugaaimputer
based interview, O6ln My Shoesd (I148BN,. To
guantitative data ereused in a longitudinal mediation analysis to investigate the extent to
which emotional representations and pain predicted physical loeingmi= 50). To address

the second aim of this PhD/ersion 1 of the Pain Perception Questionnaire for Young
People (PPEYP) was devised and sent to 18 healthy adolescentd 6} 10 assess

linguistic validity and face validity of the items using a reqaain to answer items and
provide feedback on language and length. The psychometric propediesviged version
were tested with 76 adolescents with JResults:Ad ol escent sd respons
were driven by their emotional and cognitive respasmtosymptomsgin this case pain)

rather than iliness beliefs per se. Thus, it is important to agagsbeliefs rather than
broader il lness representations. The nee:
coping goakharedacross the saphe, however different strategies were identified, either to
focus onmaintainingnormal activitiesor toattend to pairdirectly. Adolescents who

focused on their pain held a more negative emotional representation, reported higher pain
and lower functioniity compared to adolescents who tried to maintain normality. Based on
these results, longitudinal mediation models investigated the role of emotional
representations and pain in predicting physical behaviour. Pain mediated 44% of the
relationship betweeamotional representations and physical behavi©anclusions:
Modifications to the model are recommended to take into account the role of social identity
in the process of developing illness behaviours as well as the importance of a symptom
driven conceptalisation of the condition.
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Chapter 1: Adol esme
condi til ons

1.1. Overview

The following chapter provides contextual background to the understanding of the
experiences of adolescents with juvenile idiopathic arthritis (JIA). It proadeserview

of key psychological developments which occur during adolescence and how these may be
affected by the presence of a letegm health condition.

In Sections 1.2 definition of adolescensgrovided followed by Section 1.3 which
providescontectual background to the study of adolescents with-@ngn conditions in

the United Kingdom. Section 1.4 introduces developmental changes across the cognitive,
social and physical domains occurring during adolescence, and howetomgonditions

can infuence these developmental changes. Section 1.5 describes specific processes
involved in adjustment to a lortgrm condition, how they are influenced by age, and how
poor adjustment can hinder achieving developmental milestones. In Sectithre oGy
frameworkghatwereusel to understand how adolesceatsceptualise iliness are

critically appraised. They elucidate the ways in which adolescents cope with and adjust to

living with a longterm condition.

1.2. Defining adolescence

The World Health Organisan (WHO) defines adolescents in terms of chronological age
as young people whoaaged between 10 and 19 yg@#10, 2001) Adolescence is a
critical transitional stage between childhood and adulthood during which rapid changes
occur. Important health behaviours such as levels of physical activity and food choice
behaviours are established or consolidated during adolegg&elder et al., 1994; Sacker
& Cable, 2006) This means adolescence is a period of opportunity to affect and promote
positive health behaviours resulting in wieling and better quality of lifgkleinert, 2007;
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Sawyer et al., 2012; Resnick et al., 20I})e presence of a lorigrm condition during
adolescence may diminish the opportunities to develop health preserving habits with
implications for long term health owmes, hosipal and healthcare utilisaticand self
management. As a result, there have been botmattenal(UNICEF, 2011)ard national
(UK; Viner, 2012)calls to focus on adolescents with letegm conditions.

1.3. Adolescents withdngterm condiions (LTCs)

The onset of certain loAgrm conditions (LTCs), such as juvenile idiopathic arthritis

(JIA) or type 1 diabetes (T1D) often occurs during adolescémdeA diseasenset
occursduring adolescende approximately a quarter of reportedsegOen et al., 2002;

Shaw et al., 2004nd onset of T1D occurs in adolescence in 70% of ¢aB€s

data(National Paediatric Diabetes Audit & Royal College of Paediatrics and Child Health,
2014) The audit also reported that adolescents have more emergency hospital admissions
and have poorer symptom control theounger children or adul{®ational Paediatric

Diabetes Audit & Royal College of Paediatricgiahild Health, 2014)The underlying

reasons for the differences between adolescents compared to children and adults can only
be speculative. For many, this period involves transition from paediatric to adult services,
which can impact adolescents in gamays, for example, the expectations to transfer the
responsibility and management of the LTC from parent to adolescent may impact the

overall management of the condition.

In England, the prevalence of adolescents with an LTC was reported to be emanims
those aged 11 to 15 yedBrooks et al., 2011)A survey collected in 2010 determined
15% of 4383 adolescents aged 11, 13, or 15 reported a diagnasisTa aand more than
half (66%) of thee with an LTC took medicatidiBrooks et al., 2011 }the study also

stated thathe proportion of girlaged 15 years reportittigattheir condition affects school
attendance and participation was higher than boys of the same age (43% of girls, 28%

boys).
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Figure 1: Barriers experienced by adolescents with or without impairment

Barriers @& reported by parent proxies of adolescents agédl$lyears in the UK. (Sample
size: Adolescents without impairment n = 380, Adolescents with impairment n = 160).
Adapted from Life Opportunities Survey, Wave one results, 2009/11, Vine et al, 2011

In the UK, the most common conditions in adolescence are agiiabates, epilepsy and
cancer(Brooks et al., 2011)Disability is also prevalent within this age group; the term
disability can be defined as a general impairment including physical and mental
impairments that havlongterm negative effects on everyday life and activifi®oks et

al., 2011) The highest reported underlying causes of disability aretiermg health

conditions, suclas arthritis, and chronic pafiine et al., 2011)These two conditions,

JIA and chronic pain, will be described further in Section 1.3.1 and 1.3.2 respectively. As
shown inFigurel, for adolescents aged between 11 and 15, ditgadild LTCs are

possible barriers to everyday life as reported by parental fxorg et al., 2011)These
everyday activities are presentedrigure2 showing that adolescents wifdebilitating

condition experience more restrictions than healthy adolescents.
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Figure 2: Participation restriction of adolescents with or without impairment

Parent poxiesreported restrictionsf adolescents aged 1115 years in the UK. (Sample size:
Adolescents without impairment n = 2,580, Adolescents with impairment n = 330). Life
Opportunities Survey, Wave one results, 2009/11, Vine et al, 2011

1.3.1.Juvenile Idiopathta Arthritis (JIA)

Although healthy children and adolescecasexperience musculoskeletaip without
associated diseaging et al., 2011)the most common cause of chronic musculosikkle
pain in adolescents is Ji®chanberg et al., 2009)he incidence of JIA in the UK is
apprximately 1 in 10,000 per annu(@ymmons et al., 1996)

JIA is an umbrella term for seven heterogeneous subtypes of childhood chronic

inflammatory arthritisArthritis is defined as joint swelling, or limited movement due to

joint pain, or tenderness, which persist for a minimum of six wgkkslan & McDonagh,

2006; Tattersall & Rangaraj, 2008Jhe current definition for JIA is derived from the
International League of Assiations for Rheumatolog§LAR; Petty et al., 2004) ILAR
statesthatJJAi@ar t hri tis of unknown é'bithddyangy t hat
persists for at least 6 weeks; ettknown conditions are exclude({Petty et al., 2004)

Table 1 presents the classificationgleseven heterogeneous subtypes as identified by

ILAR (Petty et al., 2004)
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Table 1: Classification of the seven hetrogeneous subtypes of JIA

Classification of the subtypes of JIA and the definitions adapted from
Petty et al, 2004.

Classification Definition
Systemic arthritis 9 Arthritis in one or more jaits
1 might be accompanied with fever ang

rash

Oligoarthritis T persistent |

Arthritis affects 14 joints during first
6 months

Continues with only up 4 for the
course of disease

Oligoarthritis 7 extended |

Arthritis affects 14 joints during first
6 montts

Continues with more than 4 joints fo
the course of the disease

Polyarthritis i RF negative |

Arthritis affects 5 or more joints durin
first 6 months

I Test for RF is negative
Polyarthritis i RF positive | 1 Arthritis affects 5 or more joints durin
first 6 months
I 2 or more RF tests are positive
Enthesitis related arthritis | §  Arthritis and enthesitis
1  Or Enthesitis with at least 2 clinical
signs of arthritis
Psoriatic arthritis 9 Arthritis and psoriasis in patient
9 or family history of psoriasis anal/

clinical signs

Treatment for an LTC such as JIA involves managing and monitoring the symptoms of

disease. The mosbmmon symptom in JIA is pa{Kimura & Walco, 2006)A recent

thermatic synthesis of qualitare studies exploring h i | dxperianges of living with

JIA found that of the 542 participants onettud major themes to emerge was that there is

unrelenting and unpredictable pain, and there is a strive for norrfiaditg et al., 2012)

In work exploring how children and adolescesmtpresgheir own painthe research

reported that the young peopliglise both behaviour and language to express their

symptoms of paink-or example,n a studyconducting interviews to investigate

developmental differences betwedrlf year olds and 127 year olds, all participants

used fAachyo

t o

descri

be

t hei

r

joints

and

(Beales et al., 1983blHowever, differences were noted between the two age grotips wi

the older group more likely to rate their pain above the midpoint on a Visual Analogue
Scale (VAS) and considered pamlie a reminder of the diseg8eales et al., 1983b)
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Another study which used behavioural observational methods to assess pain behaviours
(e.g. guarding, bracing or passibbing) demonstrated that children (aged between 6 and
17 years) exhibit similar pain behaviours as adults with rheumatoid ar(RAtjsJaworski

et al., 1995) This study indicates that children and adolescents express the symptom of

pain and in a similar method as adults.

In order to validate reported pain in JIA patients, visual analogue scale (VAS) ratings (0
10cm) were taken from 101 pareraad children over 5 years olRoss et al., 1989)he

study found that the highest ratings for pain werhose with polyarticular disease with a
meanscore of 5.0followed by oligoarthritis witha score of 2.1, and systemic disease with

1.8. Other symptoms, such as the presence of joint inflammation and morning stiffness,
wereassociated with paifRoss et al., 1989Theauthors concluded that regardless of age,
selfrepoted pain is a valid indicator of clinical disease sevéRiyss et al., 1989)

However, it is unclear whether the relationship between disease severity and pain is
bidirectional. A study by Schanberg ef{2003)was the first to utilise daily diaries. For a

two month period41children, ged 818 years, the majority (24 children) with
polyarticulararthritis), completed a diarfor daily symptoms (pain, fatigue, stiffness) and

daily function.Out of the2,095 diarydays recorded, 1,533 of those days were recorded as
pain dag (73%; Schanberg et al., 2008)xteen participants reped experiencing pain

every day(Schanberg et al., 20Q3)fter examining the behavioural patterns documented

in the daily diaries, the authors also observed a decrease in physical activity on days where
participants exerienced stiffness afat pain(Schanberg et al., 2003 asampleof 125
adolescents with JIA (aged between 10.3 and 17.8 years), pain rather than fatigue predicted
a decrease in attending physical educatiorsel(Sallfors et al., 2004)This link between

pain which occurs on an almost daily basis, and decrease in physical activity may also
account for reseah that reported that in inflammatory diseases such as JIA, pain has been

described as the most likely cause of disabfitynura & Walco, 2006)

Pain related to JIA is found to increawith disease activity indexwhich is a global
assessment of the disease activity provided by the rheumatologist after a physical activity
(i.e. moderate disease category had a mean pain intensity score of 4.81 while mild disease
category had a mean pain intensity score of 3.96dmd & Uiterwijk, 1995)However,
disease severity plays a minor rabesiccounting for pain varian¢8tinson et al., 2012)
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for example, a study investigating predictors of pain intensity found that the degree of joint
inflammation accounted for only 10% of pdliowite et al., 1992)This suggests that
inflammation is not the only contributing factor to paime factor that could influeec

pain perception is disease duration. In an experimental pain study, there were differences
in both pain coping strategies and pain responses in 16 pati¢mt3iAvand 14 healthy
controls(Thastum et al., 2001jor example, a significant differenees found in

participants using behavioural distraction as a pain coping strategy (patieats.@,8

healthy children 2.5 0.7; p<0.02). Disease duration was strongly correlated with pain
intensity (r =-0.70, p<0.01) and pain discomfort (1885, p<001) when controlling for

age, and those patients who reported longer disease duration reported a lower degree of
experimental pain (pain measured by a cold pressor pain test) and higher degree of clinical
pain(pain related to their JIA; Tlstum et al., 2001) Similar results demonstrated disease
duration was positively correlated with sedfportedpain (rho=-0.28 ; p< 0.05) ir87

participants aged between 7 to 17 yébagglund et al., 1995 hese studies ggest that

there is a need for a further understanding of pain mechanisms to map all contributing

factors to pain perceptions.

1.3.2.Chronic Pain

Chronic painisusually defined apain in the absence of diagnosed disease aclasting

for longer tharthree monthsand considered disease in its own righdlthough the term
also applied to pain which occurs in the context of a-temngn condition, such as JIAhe
International Association for the Study of Pain (IASP) currently define pdinaas
unpleasansensory and emotional experience associated with actual or potential tissue
damage or descri bed (Loeser& €reedes2008fMerskeyc& d a m;
Bogduk, 1994)This definition of pain recognises pain as an individxaleeienceand
includestheinterpretation and an association of emotional and sensory information with
the impaired tissu@.his definition also encompasses pain, which may arise without any
discernible underlying pathology (potential tissue damage)fdltosving section outlines
four modelghat have been applied with adolescent cohorts. Tloesenodels which

explore different pathways, have been used to study pain experiences.
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1.3.2.1. Models of Pain

As suggested by the definition above pairersognised @asubjective experienoghich

results from the interaction between physiological and psychological processes as well as
the psychological and social contexts in which the pain oc€aking abiopsychosocial
approachmproves our understanding thie irteractions between these different

componentsnd how they influencperceived pain intensitfRapoff & Lindsley, 200Q)
1.3.2.1.1. Biopsychosocial Approaches

The following pain models incorporateysiological, psychological and social aspects of
pain experiences and try to take account of the ways in which each of them interact with
one another to create pain experiences (Gatchel, et al 2004; 2007). Biopsychosocial
approaches recognise that potdhtipainful stimuli produce responses from a number of
somatic systems (the autonomic, endocrine and immune systems). However, the main
difference between the general biopsychosocial model proposed by advocates such as
Gatchel et al, (2007) and earlier triedical models of pain is the recognition of the
influence of the psychological and social context in which the pain occurs (Gatchel et al,
2007). These influences act on both pain pathways and processes, as well as influencing
emotional, cognitive and bahv i our a l reactions to pain. | mport a
predisposition is seen as influencing all components. This multiplicity of influences helps
to explain the wide variation in pain responses between as well as within individuals

exposed to snilar pain triggers.

Biopsychosocial pain models identify different biological processes which can contribute
to the pain experience (Gatchel et al, 2007). The pain models explored below place
slightly different emphasis on different biological mechamishat contribute to either the
pain sensation or the interpretation of pain processes, for example such as neurological
emphasis in the neuromatrix model or a physiological emphasis in thevi@dance

model.

What the biopsychosocial models have in omn is the recognition that tlsimulation
of the nerves, the nociception, is only one process or dimension of the pain experience and

biopsychosocial approaches aim to take account of tihg additional dimensions
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includingthe emotional and behaviouraisponsegsuffering)which may feedback
directlyto processes involved in the pain experiesiee the response (pain behaviour)
(Loeser, 1982).

As indicated by the IASP pain definition (Loeser & Treede, 2008; Merskey & Bogduk,
1994), and by the curreptin models in the literature both the cognitive and affective
processes play an important role in the pain experience. Attention and vigilance to the
threat that pain signals are key parts of pain processing (Eccleston and Crombez, 1999) an
both are linlked to levels of emotional distress. Cognitive processes such as hypervigilance,
anticipation and attentional bias are related to worry and fear as indicated below in the
diathesisstress model. These processes are accounted for within cognitive angleffecti
models such as the feavoidance model and described in more detail in the diathesis
stress model. A recent narrative review by Crombez and colleagues argued that
motivational goals and values need to be taken into account in theevfedance model
(Crombez et al, 2012). A limitation of these cognitive and affective models is the omission
of other cognitive processes such as personal control areffsedicy. Research has found

that these processes play an important role in procedural paediatr{®aga&

Blanchette, 2009) but are not assessed in paediatric patients with chronic pain.

There have been specific models developed for the particular cohtghitdren and
adolescents with chronic pain. For example, Palermo and Chambers (2005) dkaealope
integrative conceptual model which focused on psychological and social aspects,
specifically immediate family factors such as opetagtiavioural interactions in parent
child dyads. Palermo later (2012) expanded on the model to take account oactibver
such as cultural norms or environmental contexts, and changing biology. Palermo
identified important influences on adolescents pain experiences including physical health,
sex, pubertal development, pain modulation, health habits such as sleemgspbysical
activities and health beliefs as well as including additional social factors such as
socioeconomic status, school environment and peer interactions. As with research
undertaken with adults, there are bidirectional relationships postulateeldmeall the
relevant factors. The inclusion of health habits in the conceptual model is a key difference
when compared to models developed for an adult populations. The reason why health
habits are included in this model specific for adolescents, is etaese health habits are
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mainly established during adolescence and are predictive of behavioural responses to pain
(Palermo 2012; Palermo, Valrie, Karlson, 2014) however components of the model have

not been fully researched.

This new conceptual model ddeped by Palermo (2012) highlights key issues in chronic
pain researcthat are specific to adolescera@nd help us to recognise that current models

of chronic pain developed for adult populations are inadequate for addressing chronic and
relapsingpain onditions in adolescents. The current cognitive and affective models (such
as the diathesistress model described below) do not account for the cognitive
developmental status of the child, nor for example, how in children and adolescents
catastrophizinghtoughts may banextension of worry (Eccleston, Fisher, Vervoot et al,
2012; Eccleston and Crombez, 2007). The conceptual model developed by Palermo (2012)
is the first model which attempts to integrate developmental factors in a biopsychosocial
approachAs stated in the unified theory of development (Sameroff, 2010) biological,
psychological and social factors ameicial atall stages of development but the impact of
each differs across each phase. The mannehich these different processes may be

inf l uencing an adol éaswoeyrtbeesexgoeed.Nn per cepti ons

1.3.2.1.2. Gate Control Theory

The gate control theory (GCT) incorporates both the physiological and psychological
aspects of pain and was the first theory to challenge early traditional naddetsfocused

on pathology solely driving paimndwhich included the presence of a lesion and defined
pain intensity by lesion siz@lelzack & Wall, 1965) According to GCT, specific fibres
andnerve endings are evoked through the stimulation of the skin. The fibres respond to
different sensory modalities and carry different information of either intense sharp pain,
(A-Delta fibres), or dull, throbbing pain, (C fibres). The GCT suggests a cpracassing
centreinputs to brain areas processing attention, emotiaha@mories/experiences of
pain(Melzack & Casey, 1968Yhis influences the type and the level of input that reaches
the higher processing centres which in turn directly affects the perception of an experience
as O6painful & t herllphnyexperertcelthed&GCladdgessediaey ov er a

aspects of paiphenomen#hat were previously unaccounted for. This was greund
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breaking and subsequently led to the emergence obpproaches to research and

management of pain.

1.3.2.1.3. Neuromatrix of Pain Theory

Whilst the GCT explained the dynamic nature and complex interrelationships between
physiological and psychological pathways in pain experience, it did not account for all pain
observations. For example, in the phantom limb phenomenon, there is no phydiologica
input or an existing network, yet individuals still experience sensations as emerging from
the missing body part. This phenomenon suggests that pain perceptions do not require a
concrete sensory input to trigger a pain experience. This would also stiggekere are
patterns in the neural networks in the brain that are being stimulated beyond the peripheral
and spinal processes. These patterns in the neural networks bridge the connection betweel
the bodily stimulation and pain perceptions (Melzacli130Melzack (2001) proposed an
adapted model, the neuromatrix (someti me:
Mouraux, 2010) which is a large distributed brain network which responds to, inputs from
the cognitive, sensory and emotions related brairsareaystems, and then results in

outputs that produce pain perception, action programs, andgesation. According to
this way of thinking there is no O6pain c

distributed over different areas of thein.

Although the neuromatrix approach has been viewed as largely helpful in moving forward
our approach to understanding pain, there have been a number of criticisms. For example,
it is hard to determine precisely which brain centres and systemshfemneuromatrix

because of the large number of brain regions which may potentially be influencing pain
perception (Tracey & Mantyh 2007). A recent commentary criticised the neuromatrix
model because the processes described do not account for the masicitadland primal
aspect of pain, that is the basic feeling that something,hurts h e, refiecrad o tbyothe

aut hor s as (®avig, Kuyi, & Meayedit281b)0The authors who proposed

the pain switch, argue thtite switch is a response perceivedenvironmental demands,

the perception of which is itself influenced ingividual cognitive and emotionéctors

(Kucyi & Davis, 2015). This criticism reflects recent shifts in the literature toward models
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which account for a salience detectioncimenism involving multiple systems identified
via brain imaging (Canavero and Bonicalzi, 2015; Legrain et al, 2011; Kucyi & Davis,
2015). This criticism alsceflects the observatiahat different areas of the brain play
different roles depending on thaerplay of the dimensions underlying pain perception
(Tracey & Mantyh, 2007).

These criticismsfathe neuromatrix model suggehat there is a need to examine and
assess the pain experience as a whole to find how a potentially painful stimulus does
bemme salient. This will involve an exploration of cognitive and emotional factors
involved but also the context and the environmenthich the pain experience occurs
Therefore, when researchingronic pain experiencegith adolescents there is a need to

use developmentally appropriate measures of pain cognition and pain emotions.

1.3.2.1.4. Diathesisstressnodelof chronic pain

A model that was developed to recognise the interactions of physiological, psychological
and sociocultural factors is the Diathesisees model(Flor et al., 199Q)The Diathesis

stress model is considered to be argnated model of fear avoidance mod®geyen &
Linton, 2000)andbiopsychosociamnodels to account for chronic pain behaviours
(Asmundsor& Wright, 2004)The basis of the Diathes#tress model posits that people

with an underlying vulnerability or predisposition to developing chronic pain can have
reduced thresholds for nociceptive activation. This vulnerability can result from genetic
sugeptibility, previous trauma, social learning experiences, or possibly a combination of
these three factof&lor et al., 199Q) Flor et al,(1990)suggest that cognitive processes
which influence a state of vulnerability are sensitive to learning processes; these may result
in fear of activity through conditioning due to reinforced pain behaviours and physiological
response¢seeFigure3d). An interaction between this vulnerability (such as reduced
threshold or anxiety) and environmental stressors or triggers, leading to learnt and
reinforced behaviour is the proposed pathway to chronic(pn et al., 1990;

Asmundson & Wright, @04)
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Figure 3: Stressdiathesis Model of chronic pain

Adapted from Asmundson & Wright (2004) in Hadjistavropoulos and Craig
(ed) Pain Psychological Prespectives (pp52), Mahway NJ, Lawrence
Erlbaum Associates Inc. Publishers.

1.3.2.15. Cognitive Behavioural Models

The cognitivebehavioural model emphasises the influence of cognitive factors, such as
attention, memory, avoidance, and conditional reinforcement on chronic pain. This model
proposes that people are &etprocessors of information and they learn to anticipate and
predict outcomes and prepare for th@ark et al., 1983Newtonand Barbare€1987)

argued that thoughts, feelings and behaviour are all connected and can intensify the pain
experience. Thimmo d e | i ncorporates the standpoint
driven by their representation of that illness and its symp{dlasenz & Leventhal, 1983;
Turk et al., 1986)

1.3.2.2. Translation of models into pain interventions

Biopsychosocial approaches to pain that include social, physiological and psychological
mechanisms to understandipain have encouraged the development of holistic pain
managemenprograms. This requirdseatment plasto include medication, physiotherapy

andor psychological treatments to empower the young peido&models presented
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above, describe pain as a tidimensionalkconcept that has translated into treating pain
with both pharmacological and nq@marmacological approach@smundson & Wright,
2004)

Although thee arefew nonpharmacological treatments fadolescentsiith painrelated

to JIA, two systematic reviewbsavesuggested that children with chrompiain can benefit

from Cognitive Behavioural TheragZBT; Eccleston et al., 2002; Eccleston et al., 2009)

Children can benefit from CBT for juvenile chronic pain because the treatment entails the

discussion of coping stragees to deal with pain. This can include relaxation techniques
andpsycheducati onal aspects such as | earning abouf
behaviour, alternative behaviours such as pacing activities, problem solving, and

distractionfrom the pam (Eccleston et al., 20037 randomised control trial (RCT) with 48

adolescents aged between 11 to 17 year olds, shibxae@BT for juvenile chronic pain

patients signitantly reduced pain intensiffalermo et al., 2009)

Coping strategies are hypothesised to maintain pain and possibly account for pain variance

(Thastum & Herlin, 2011)Research has highlighted that adolescents wher&nce pain

and a negative impact of pain may be at risk of engaging in maladaptive coping strategies

(Thastum et al., 2005T hese maladaptive strategies may have implications foslebel

pain and can result in higher disabiltyarni et al., 1996; Meijer et al., 2008 owever,

despite attempts at defigradaptive and maladaptive coping strategies, there are still

discrepancies found in the literature; for example, VEré96)argued that the coping

stat egy of O0seeking hel pgad02)cansiderad trasdtaafegyitov e, whi | s

be adaptive.

Similar concepts that are targeted by CBT treatnsert) as psycheducation, relaxation

and pacing activities, have been adafted selfmanagement intervention farA
patients(Stinson et al., 2010 he feasibility trial of thiselFmanagement intervention for

JIA found that the sample of 13 adolescents aged between 9 and 18 years felt empowered
by the information provided in the setfanagement programme. In a qualitative study
preceding the feasibility trial, these adolescevdse asked about what they would need to
sel-manage their JIAStinson et al., 2008c)For these adolescents, gaining control over

their arthritis was a key aspect for them in-se#fnaging their arthritis; they also felt they
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required greater knoetlge about and understanding of JIA in order to achieve a greater
control over their arthritigStinson et al., 2008aJ his finding was not a novebnclusion

as similar findings were reported from a focus group study regarding peycicational
interventiongBarlow et al., 1999)These studies highlight the importance of adolesn t s 6
conceptualisation of their condition and the need to assess and provide information about
the condition and selhanagement techniques that can empower the adolescents.

1.3.3.Ad o | e s ¢ enanage®dentsokldnterm conditions

Successful selinanagemetrof an LCT includes both psychological and medical
adjustment. Psychological adjustment is the ability to identify requirements to modify
goals. This type of adjustment is dependent on cogridttvelopment, as psychological
adjustment requires both cogwe and behavioural attempts to deal with or manage
external/internal demands that are appraised as a persona(lthzsatis & Folkman,
1984) Definitions ofsuccessful functioning depend on how these conckpts medical
and psychological adjustmengse measuredne method of measuriraglolescents
functionis by comparingan adolescent withneLTC with that ofa healthy adolescern
alternative apprazh to measuring adjustmenttesundertake aomparison within the
population of adolescents with the same chronic conditibis. section describes and
presents the literature about coping #melfactors influencing adjustment to living with an
LTC.

In JA, indicators of positive outcomes inclutiggh physical activity, low disability index,
and low pain intensity amongst setlanagement and treatment adherence. These
indicators can be measured by the Child Health Assessment QuestigGheh®, Singh
et al., 1994whichis nowroutinely usedn paediatricheumatology clinisin the UK. The
CHAQ provides a disability index and pain intensity score. Behaviour and outcome ha
also been measured using the Child Health Questionnaire (Q@high providestwo
composite score®ne forphysical state andne forpsychosocial statgandgraf et al.,
1996) There are different versions of the CHQ dependent oniswtmmpleting the
guestionnaire;iere is a version for parents basedloeti r own observatio
behaviour and a version for children completed as aaptfrt measure. However, the
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A

parentodos version is biased towards the parents
truly reflect that of thehild (Landgraf et al., 1996)

These questionnaires aim to provide comparative scores to measure adjustment. For

example, the CHQ is transformed irstd-score to be compared to a standard group. The

domains in the CHAQ are addexfjetherto providea total scordetween 0 and 3. The

CHAQ pain intensity score is less compaebetween patients as this is measwsidga

Visual Analogue Scale/AS). The VAS in the CHAQs a 1@ mmline along whicha

participant indicates the amount of pain they are experiencing, where 0 reptl@sents

verbal anchor point afo pain and 100 represents #rechor point ofvorst pain they have

everfelt (Singh et al., 1994)The issuesvith utilising a VAS as a method of pain

assessment are well documenteih one key issue being thedaror points. Anchor

points make the VAS a subjective item to compéetie is dependentoan i ndi vi dual 6s
previous experience and this information is not captukeduchascore for one person

may not reflect the same experience in another persordprgthe same scoré&herefore,

an adol escentds previous experiencteinfluences
CHAQ or CHQ The adolescent®ehaviourand consequely their adjustment toraLTC,

is dependent on their understanding or conceigttadn of theilL TC.

1.3.3.1. Impact of a longerm condition

An LTC impacts many areas that contribute to development during adolescence, including
education, cognitive function, emotional wbking, and relationships with peers and
family. How much of an imgct an LTC has on each of these areas varies between

different LTCs and is reviewed in the following sections.

1.3.3.1.1. Education

The |iterature supports the theory Lichat adol es
due to absence from schqbbgan et al., 2008bxchool attendance is lower in adolescents

with LTCs (such as JIA or chronic pgicompared with healthy adolescents. Out of 20
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days, 220 adolescents (aged between 12 and 17 years) had a mean of 4.5 full days absen
from school(Logan et al., 2008bAdolescents with an LTC are more likely to be absent
from school due to iliness severity, treatment adhee or psychological probler{Sturge

et al., 1997)Therefore, it is possible that absenteeism may be the underlying cause of
poorer educational qualificatioms adolescents witan LTCrather than cognitive

impairment

1.3.3.1.2. Family and Peer Support

It is expected that thelationship in a parertthild dyad changes during adolescence

(Sroufe & Cooper, 1988However for adolescents with an LTC, this change can be
delayed(Palermo et al., 2014A review showed that adolescents who experience chronic
pain were more likely to depend on their parents or main careldagarperiod of time

than healthyadolescents, and were also more likely to handercies to isolate
themselvegPalermo, 2000)These adolescents consequently suffer from restricted
opportunities for social development. One study of 110 adolescents (aged between 11 and
18 years)with chronic pain found that 90% of the sample perceived themselves as behind
in at least oa aspect of social developméRtcleston et al., 2008)

Adolescents experiencing severe pain can also experience isolation, negative self
perception, low selésteem, and being dependent on their parents for longer. These factors
could have imptatiors for thaty o u n g gematienalrasponse to their health issue.
Eccleston and colleagué2008)found that pain intensity, depression and anxiety,

predicted those adolescents who-pelfceivedhemselveso be less independent, less
emotionally adjusted and less developed inisiehtity compared to their peefhese

findings suggest that adolescents experiencing painarenly aparticularly vulnerable

group in comparison to other adolescents Wiks, but also have negative perceptions of

self.

Negative impact on peeelationships is thought to occur due to misgpportunities to
cultivate these relationships. However, wbgkGraet and Shut€1995)showed that

adolescents with an LTC, such as asthma, were not necessarily affected in terms of their
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friendships at school; in this study, 21 students aged 8 to 18 years were matched with
healthy cotrol classmates, and foutitiat there were no differences in the groups

regarding the amount of friends, popularity, loneliness, or rates of rejection. These results
might be dependent on the type of condition as the literature on the impact of LTCs on
pee relationships provides mixed conclusions, patédy in adolescents with JIA
quantitative study of 74 adolescents with JIA demonstrated that the severity of the disease
did not have any impact on peer ratings; both measures were completed byt goza

by the children as a seléported seHperception profil€Noll et al., 2000)However, in a
qualitative exploation of this issue, $léors andcolleague$2002)found that adolescents

with JIA felt they were met with disbelief at school, especially when the pain was
fluctuating. This was apparent through their varied levels of activitiesxéngle,

ranging from joining in activities, to using ¢ches(Sallfors et al., 2004 However, this

group were recruited through a JIA peer grapit is unclear if this group and the
relationships formed within it may have influenced the peer relationships at school. The
key aspect of these findings relate to how the adolescents perceive their social support
ratherthan the provision of suppaffak & McCubbin, 2002)

1.3.3.1.3. Cognitive Functiomg

There is little resarch investigating the impact of LTCs on the development of abstract
thinking capabilities and cognre functioning in adolescen¢8uris et al., 2004)

However, there is research that has found that cognitive developmental napestésithe
management of an LT(Suris et al., 2004)-or example, cognitive developmental naivete,
such as lack of abstract thinking, qamssibly lead to an inability to adhere to a treatment
regime; this may be due to an inability to plan and imagine future consequ&nces.

example of the impadf altered cognitive developmeni compliance wademonstrated

in a studyof 144 adolescentbeliefs that a treatment for diabetes was not necessary led to
25% of adolescents reporting not taking theilimsor providing the required bloddsts to
manage diabetd8VeissbergBenchell et al., 1995Arguably,and ol escent 6 s heal t h
beliefs or goals are not assessed regularly, but discrepancies between priorities and beliefs
of adolescents and those of health professionalsamegunt for impaired adheren(&uris

et al., 2004)Furthermore, there is a hypothesis that adolescents who have a greater
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understanding of their L& will report better selmanagement and positive outcomes;

there is evidence to suggest that adolescents with uncomplicated epilepsy who report a
higher sense of coherence also report lower levels of illness seWitiyet al., 2004)

This sugyests that beliefs and conceptualisation of an LTC is an important aspect to assess
and address in treatment plans. These findings also suggest that the regular assessment o
beliefs and goals related to the understanding of the conceptualisation of as\LEC

1.3.3.1.4. Selfesteenmandemotional wellbeing

Unlike the reported impact of an LTC on cognitive development, there is evidence to
suggest there is an impact on identity, both in the developmargalfconcept and self
esteen{Hauser et al., 1983Research focusing on séifiage has demonstrated that higher
body dissatisfaction is reported in adolescents with chronesilegBucchianeri et al.,
2013) Furthermore, the literature exploring pain and-esteem shows that pain can

i nterfere wit himage one studly founddhatanl 185sadokesednts aged
between 13 and 18 years, low setteem alongside negatiself-perception may play a

role in mediating pain intensitynd functional disability{Guite et al., 2007)Research has
yet to explain this relationship between pain intensity andestéfem.

Issues with selesteem and seiinage may impact coptiance with treatment, as

demonstrated in adolescents with diabetes with treatment regimens requiring injections
during lunchtime; the adolescents were not compliant as they prioritised their social

identity over their treatmeriwift, 1997) T h e ad ol e-ssteemmandnégatived w <
perceptions of the self can lead to further isolation from peer groups impacting those

adol escent so6 s (@&mngasdtal. d2600)a & stugdymieadhierence, those
adolescents who viewed their LTC, such as diabetes or JIA, as a threat to their emotional

wellbeing were more liély to report poorer adheren@€yngas et al., 2000)

Emotional wellbeing is reported to begver in those adolescents with an LTC compared
to their healthypeers This was evident in the Adolescent Health Survey of 1683
adolescents (grades 7 to 12), with those with an LTC reporting lower emotional wellbeing

scoreg§Wolman et al., 1994Yyeporting of anxiety and depression were also higher in those
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adolescents with an LT’ hes results suggest that the struggle of establishing an identity
that incorporates the LTC is emotionally taxing for adolescents. This emotional wellbeing
appears to be related to the conceptualisation of the LTC; for example, research with
adolescents witdiabetes showed that those who reported a higher sense of coherence had
higher selfesteem, better sethanagement and fewemotional and social problems

(Luyckx et al., 2014a)

1.4. Development during adolescence

LTCs and disabilities with the onset occurring during childhood or adolescence have the
potential to impair the development of a young person. Pain and physical limitations can
hinder or delay the achiement of the developmental milestones. Evidence of impaired
development was highlighted in a recent raatalysis of 195 studies that compared
healthy young adults with young adults who haédgiatric LTCs or disabilitie®inquart,
2014) Lower numbers of those in the latter group reported achieving developmental

milestones in comparison to the matched controls.

The development of autonomy from parents and social idesatityrs during adolescence
(Sroufe & Cooper, 1988)yespite an increase in autonomy from parents being an expected
outcome of adolescence in most cultures, it is unclear how individuality and autonomy
occurs. One possibility is the theory of individuality and connectednesse wige

transition and process of s@ésertion occurs simultaneously and is in balance with
comectedness of self with othdSrotevant & Cooper, 1986dhis interplay between
individuality and connectedness helps redefine the relationship between parents and the
adolescent. Furthermore, this interplay is related totodthe adol escent 6 s devel or
selfi identity ard the definition of their roléGrotevant & Coper, 1985) This theory also
proposes a continuity hypothesis; the development of autonomy and changes in interaction
occurs within the context of otherctars, such as parental sty{@aumrind, 1991and
attachmen{Sroufe, 1996)

The earlier studies within this framework of individuabityd connectedness found that

individuality can be predicted by the interaction and communicatidesstyithin a parent
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child dyad(Grotevant & Cooper, 1986)importantly, the parents hold expectations for

their child to develop independence while also having their own perceptions and beliefs.
This can influence or changiee parenrt hi | d dyadsd i nt einghet i on
adolescent the oppaitity to develop individualityGrotevant & Cooper, 1986)A study
utilising the Experience Sampling Method (ESM) recorded daily interactionaciindies

of 220 adolescen{tarson et al., 1996 Although there was a decrease in participation for
overall family activities between the ages of 10 and 18, the amount of time sp¢ot one

one with the mother/father stays relatively the sénaeson et al., 1996)rhis supports the
concept that the changes are occurring due to interaction within the-plaitdrdyad

rather than the amount of time separated.

While adolescents are redefinitigeir role with their parents, they are also continuing to
further construct their social identity. This construction is dependent on the interaction
with their peers, and the association with larger social gr{@nosvn et al., 1986)
Interpersonal identity development is reliant on social relations and the ickiifi of
oneself with a groupTurner, 1982)For adolescents, inclusion in groups provides a
conext for developing attitudes andlues without adult monitorin@Rubin et al., 2005)
This allows for the change in the relationship with the pai@usek, 1991)Other aspects
of an adol escent 6s derirdagonshipseForexasmmsitive f | ue n
school adjustmer(Ladd et al., 1997)owerlevels of reported loneline¢Barker & Asher,
1993)and depressio(Oldenburg & Kems, 1997yere all linked with higher levels of peer
acceptance. Thereby, positive peer relationships are crucial to the development of

emotional wébeing and autonomy from the parents.

Changing goals from achieving the developmental milestones to goals about managing an
illness can result in dayed independence from pare(@edhill et al., 200Q)One
underlying reason for delayed independence is the shared rdsiitgriei parentchild
dyads in managing an LTC. The i mportance
their child were demonstrated in a longitudinal study of adolescents with diabetes and
their parents; the parents provided a list of generdédeagfibe t hei r )amdvn p e
diabetesspecificgoals(e.giacqui re the skills andoabiali
baselingRobinson et al., 2011After 6 months, parernthild dyads completed
questionnaires about who was responsible for the dislmeanagement activities (e.qg.
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Awhose job is it 1 n ybTihosepasenswhypridgritseds ee t hat it
diabetesspecific goals had greater involvement in and took more responsibility for the

manageme nt of t hei (Robinsonédta.p28) diThkeereéov®re, this Opow
struggleé for the management of an LTC, which
chil dbés beliefs and go ahilddynamiaahangeelriagy t he expec

adolescene.

1.4.1.Cognitive development

In the section bels, three developmental approaches and perspectives of the cognitive

developments in adolescence are reviewed; these are the Piagetian approach, the

Vygotskian approach, and the Social Learning approach. This is followed by a description

of howtheseapproghesarea pp |l i ed t o adol escentsd conceptual.
Piagetian and Vygotskian approaches relate to the internal developments involved in

developing understanding of iliness, while, the Social Learning approach takes into

account the exteahinfluences on understanding. However, to dag¢ed is no established

theory on how adolescents conceptuadiseerLTCs or acute conditions.

1.4.1.1. Piagetian approach

The Piagetian theory is based on theani dea t hat
be mapped to five different stagsgnsorimotor, preconceptyadtuitive thought, concrete
operations, and formal operatiofidaget, 1962)Eachof these stageshich can be
characterised by specific types of thought proceSdesse five stages fall under what
Piaget(1962)describedasthree overarching phasesnsorimotor developmeft-2years),
concrete operation-11 years) anfbrmal operationg11 - onwards). Development

within these phases is viewed as continuous but Piaget argued that all children experience
the same sequential progression. During adolescence there is a trdretitveen two

stages of cognitive growth; the concrete operational stage and the formal operation stage.
According to PiagetPiaget, 1969)cognitive development is aminuousprocesshat

begins from the interaction of cognitive processes with the environment. The premise of
this processs that knowledge evolves from action. Development proceeds from previous

learning; each new phase has roots from the previous phdg®ecursors for the
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subsequent phase. This progression is completed once equilibrium is achieved. Equilibriur
involves feedback, forecasting, and trying to achieve a coherent understanding. A new
experience can introduce novel information, which regufiténg in with pesonal

conception of events.hls new informatioralso needs tét with previous information

which thencan lead to new thinking to achieve coherence of new and old information. This
requires adaptation defined by Pia¢f971)as an ability to process the interaction

between environment and personal experiences. This definition of adaptation involves two
processes; internal which allows a child to understand new experiences through
assimilation into eisting cognitive schema, or external which requires existing schema be
modified to incorporate new experiences (i.e. accommodation). These processes lead to a
coherent understanding of the world to reach cognitive equilibrium. This sequence of
developmentreates a hierarchy of cognitive experiences obtaining incréasiogplex
cognitive structures by which children, adolescents, and adults make sense of their
experience¢Piaget, 1969)

The phase of formal operations is the last phase of cognitive development (ddgslhl

these stages the focus is on acquiring a complex and comprehensive mental structure that
beyond a chil dbés own eRignet,1962This ghase laasltkenb e | |
described as a move to more abstract thinkinghistphase child can begin to acquire

the ability to understand ideas and the existence of eliffgrerspectives following from
understanding a physical and a social world. Therefore, an adolesgams to understand

and conceptualise ideas that are built from propositions and hypothetical reasoning.

According to the Piagetian approach, adoleseas defined by the acquisition of the
complex thinking that leads to equilibratiiiaget & Inhelder, 1958)'his occurs once an
adolescent accomplishes and acquires the ability to deduct from experience as well as
thought. Thus, equilibration is also the state where an adolescent can utilise abstract and
concrete ognitive constructions to envisage propositional operations (for examghenif
eitheror, or neither thoughts and constructs). Reason, logic and the ability to deduce from
hypothetical situations are all associatéth this developmental phag¢Riaget, 1969)
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1.4.1.1.1. Developmental approach to conceptuagisiiness

The developmental approaththeorising how children and adolescents conceptualise

illnesscorresponds withiPraget 6 s stages of cognitive developn
1.4.1.1 aboveAs described previously there are two stages during adolescence; the

concrete operational stage where children begin to think logicallgrbunable to think or

reason in abstrathought and the formal operational stagiewhich the adolescents begin

to develop the abstract thought. The corresponding stage approach to the conceptualisation

of illness follows a similar pattern.

The underlying premise is that development of agieunstanding of illness occurs through
stages and can be mapped to a childdéds age and
ages of 7 to 11a young person would begin to think about symptoms and illnesses in
terms ofinternalmechanismmsuch as the immunsystem or germ®ibace & Walsh,

1980) A young person camt this staganternalise illnesand rely on internal

mechanisms wheinying to provide aausalexplanation. This reliance on internal
mechanisms is evident with earlier work with children and adolesad@isasked how

they get a ammon coldSiegal, 1988; Williams & Binnie, 2002; Siegal et al., 2011)
Participantsn this age group provided explanations about germs and germ transmission
from other peopléSiegal, 1988; Siegal et al., 201 Rccording to the developmental
approachand in correspondence to the development of abstract thought in the formal
operational stage, yourpgople at the agegpward ofl12 begin to think in concrete and
abstract form. This twdevel analysis mechanism allows adolescents to become more
aware of control ovedleveloping and curing illnegBibace & Walsh, 1980)Participants

in this age group provided biologiaationalein their exp&nation of the common cold
(Siegal, 1988; Siegal et al., 2011)

One criticism of this approach is thabst studies that have utilised the developmental
approach to study coaptualisation of illness recruited healthy samples. These studies
tended to explore the darstanding of the common cdqfiegal, 1988pr causal beliefs
related tceating unhealthy/healthy fod&pringer & Ruckel, 1992 here are some studies
that have studied children wittT Cs. An examje of this was by Berry1993)with 54

children agedbetweer6.75 to 17.4 yeanwith juvenile arthritis. This data was analysed
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according to the stage categormeveloped by Bibace and Walsd®79) These

categories of cognitive development were a better predictor of agdheacthe age of the
child, suggesng to the authors that the stage influenced the understanding of the iliness.
Although this is a plausible argument, the research has failed to describe how a child
transitions between stages. Despite this, the auéngusl from these results that
communication to a child should be dependenton the&lild under st andi ng
experiencesather than their ag@his leads to a further keyiticism of the stage model

such that idoes not consider experience or sociakexinof the child. This was

exemplified in a study that used tools developed to assess stages (illness causation task,
(Bibace & Walsh, 1980according to a Piagetian framework, to compare healthy controls
(matchedages) with children experiencing chronic iliness (cystic fibrosis and cancer). The
results showethatthee x per i ence of being il had a f
understandingf anillness. Although due to lower scores in the younger children, the
authors also coheded that age has some eff@Ctisp et al., 1996)

1.4.1.2. Vygotskian approach

In contrast to the Rpgetian approach, the Vygotskian approach focuses on the development
and emergence of higher mental functiohggotsky (1987)argued that a child

approaching logical thinking requires the ability to utilise introtipa. Introspection, the

ability to examine and realise internal operations (mental and emotional processes), is
developed through the influence of social factors and prebtEwing. The development

of mastering introspection and logical thinking is guidy an inability to solve

increasingly compleproblems. Vygotsky1982; 1987 proposed that children have access

to tools of the mind which once utilised, their mental abilities are developed and these

abilities also infuence physical, social and emotional behaviours.

According to the Vygotskian approach, adolescence is defined as a transition period
betweernower psychobiologicgbrocesses thigher conscious psychologidainctions.
This transition and developmentdspendent on learning and what Vygotsky refers to as
thezone of proximal developmg@PD), which has later been referred teseaaffolding
the mastering of a new skill aoncept(Vygotsky, 1987)
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1.4.1.2.1. Functionalist approach to condeglising illness

To account for this development of a more complex conceptualisation of illness,
researchers argued that a child is a Atheory b
information(Nelson 1986) This argument incorporated the importance of the social

environment and provides an interpretation for the development of more elaborate scripts

(Nelson, 1999and concept buildin¢Carey, 1985)This approach corresponds with the
0scaffoldingd the&p(l987) proposed by Vygots

The premise of the functionalist approach i s t
experiences and stage of life (this can be distinguished by age). For example, concept

building would develop atheresult of a shift fromntuitive to biological knowledge. This

idea was supportdtyr esear ch that asked children to descr
differences in the descriptions from 8 year olds to 5 year olds, where the older children

provided elaborate descriptionsdarepresentations of the routines in comparisonyteah

old participantgEiser, 1989)This approach suppedthe argument that age is only

representative of amount of experience and experience is the driving factor of a more

coherent and elalpates the conceptualisation of an illness. How this experience is

transformed to the conceptualisation of an illmessainsunclear.

1.4.1.3. Social Cognitive Theory

The interaction between behaviour, cognitive and environment contribute to leanding
motivaion for the overall behaviouHumans are perceived as agents of their own
experiences, thereby the biological systems are tools to achieve goals and tasks they set
(Bandura, 197). Bandura argued that learning occurs through a combination of exposure
and regulated motivation amdtivities(Bandura, 1986)Cognitive processes exert
determinativeinfluence on behavioyBandura, 1986)Cognitive processes and

behaviours are not simply a reactive consequence from the environmexpanieénce
(Bandura, 1986; Bandura, 200The environment tiough forethought, praction, sel

appraisal, and seftkflection shapes these cognitm®cessegBandura, 1986; Bandura,
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1997; Bandura, 2001According to Bandurél986; 2001}these are key underlying
concepts in regulating learningcddevelopment.

Learning and development are not solely dependent on internal cognitive process, but
rather the cognitive process and underlying concepts are tools to aid the learning and
developmentSelf-efficacy is the belief an individual has thatytean complete a task or

areempowered to complete the tg8andura, 1997)Self-efficacy alongside observational

learning leads to further development of knowledge and betzvi

Knowledge and behaviours are learnt by observing through modelling, imitation,
reinforcement, vicarious reinforcement, adentification(Bandura, 1986)These metbds

of |l earning are dependent on a model 6s (|
behaviour and the attitudes that are encoded by the adolescent. The encoded behaviours
and attitudes are then imitated by the adolescent, which are either positinelyadively
reinforced by the model. This can lead to eittlee adolescent to continue partaking in the
behaviour or else tohangeheir behaviourVicarious reinforcement is defined as when

the young people also observe the consequences other paophelen performing the

same behaviours, which contributes to the decision whether to use or not use the
behaviours. Lastly, identification involves the process of internalising and adapting those

observed behaviours because the young people identitiesh&imodel.

These models can change over time, and can be parent (s), TV characters, friends or
teachers. The underlying premise of this approach to learning and behaviours are that ther
is a social interaction regarding behaviours and attitudesithaeinforced and

internalised. If a child or adolescent wants approval from their parents or a group (peers)
this would be external reinforcement and that motivation to seek approval (external
positive reinforcement) would determine ttald/adolescerit s b e h(Bandum@,u r s

1986)

1.4.1.3.1Social learning approach to conceptualising iliness

One explanation of learning from experiences is provided by the Social Cognitiveg/ Theor

approach. Aspects of the social learning theory such asffieticy and reinforcement
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have been integrated into health psychology and specifically used with chronic pain. Social
learning and experience is though have a vital role in paifLoeser & Melzack, 1999)

Psychological treatments such as cognitive behavioural therapy (CBT) aim to target illness
behaviour. When in pain dfrin sickness people engage in activities or behawvs®known

as illness behavioyFordyce, 1988)It is possible that within a family dynamic these
behaviours are encouraged through positivefoecement which can influene t he ¢ hi

social function(Palermo, 2000)

The literature suggests that children imitate illness behaviours from a significant person in
their lives whom they see as a role modestudy on this subjeetas conduedby

Osborne and colleaguesho interviewed 20 children (mean age = 10.3 yeansy found

that these childredealt with their unexplained pain (pain without an organic causegin th
same way as their role modé€sborne et al., 1989 These 20 children described location,
intensityandfrequency of the unexplained pain and their coping style. The descriptions
provided by the children were identical t
model. These results suggest thiaadolescenmodelled their pain as well as their illness
behaviour to a significant person in their environment. These findings support the social
learning theory about learning through imitation, but also suggest the important role

environment and parentiafluence may have on pain and dealing with pain.

Further work within the social cognitive framework found that-eéitacy is required for
managing JIABarlow et al., 2001; Barlow et al., 200@)n adolescerits wel | bei ng

as®ciated with tleir selfefficacy(Barlow et al., 2001)In a separate study with children

0]

dos

t he

wa s

with JIA, a chil doés f undfitacyonthewpmenBarbweici at ed wi

al., 2000) Together these findings emphasise the argumentnlataescert s -s e | f
perception and the beliefs of their parents might account for variations in experiences of

pain.
1.4.1.4. Emerging approach: lliness representations approach

There is a relatiig new approeh to how children and adolescents conceptualise illness
by building a mental representation. This approach was adapted from the adult literature
the Common Sense Sétegulatory modelCS-SRM; Leventhal et al., 1984)The illness
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representations approach utilises this&F8V,, andthe theoryis that an individual builda
representation of an illnesssed on what makes the most sense to that indivittueal.
strength oftheillness representations approach is the flexibility which allows it to
incorporate the concepts of all the othpproaches. The CSRM allows for the role of
social learning and experienspecifically, giving an individuathe approach to howra
adolescentinderstands their iliness. By using the-E8M as a framework for
understanding how an adolescent conceeslliness and pajit takes into accounthe
developmental progress of a chitdm adolescenc® adulthood. This approach can also
map the role of the parent, the experiences, and individual differences between children
show a relationship betweenHaiours and cognitions and due to the model being self
regulatory, it allows for the exploratiaf targets to implement interventions. However,

the adaptability of this approach for the younger population has not been explored.

Work using Piagetian toslto interview younger children about illness found that children
(aged between-8 years) discuss beliefs in all the domains proposed by tH&Rb&Sas
found in the literaturéGoldman et al., 1991Yhis work had found that younger children
did not hold sophisticated attribatis to the cause of illness. These results support
development in information, which can be accouitedhe CSSRM. A qualitative study
using the CSSRM administrated to an older groopadolescentéaged 7 14 years old)

with asthma and matched ageahtrols found thatdolescentwith asthma had a more
sophisticated conceptualisation of asthma, but again not all domains were found in this
study, for exampleno differences were found in consequern(&derson et al., 1999)
Paterson and colleagug®999)discussed these results with consadien of the exposure

of asthma information to children who do not have the condition. Thereby, these result
support usig this framework to investigatkee individual mental representation and
conceptualisation of illness and pain for adolescents. Amantthese studies, to date little
work has been conducted to assess the extent to which this approach can be used to
account for adolescentsd understanding

i nvolved in adol escernlhesd conceptuali sat
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1.5. Summary

The World Health Organisation (WHO) defined adolescence as a transitional period
between childhood aratulthood, whicloccurs between the ages of 10 and 19 years old.
This period is highly significant in human development, and intemaltiand national
policies have identified this stage as crucial in developing health behaviours that are
maintained in adulthood. Therefore, adolescence is an ideal stage for interventions for
those adolescents with LTCs.

There is a high prevalence ofaelscents with longerm conditions in the UK and high
incidences of onset occurring during this period. LTCs and disabilities have been found to
hinder the achievement of developmental milestones when comparing adolescents who
have an LTC to an adolescemithout. Literature has also provided evidence that
dimensions of development (cognitive, social, physical) are affected by LTCs. There is a

bidirectional relationship between positive outcomes in an LTC and developmental issues.

The highest reported caes of disability in adolescents in the UK are loeign health

conditions such as arthritis and chronic pain. Juvenile Idiopathic arthritis (JIA) is the most
common cause of musculoskeletal pain in adolescents and is defined as joint swelling or
limited movement due to joint pain of unknown aetiology. $etfihagement of JIA

symptoms is both demanding and complex, not least because of the retapsitigg

nature of symptoms including pain. Furthermore, the relationship between pain and disease
activity is not straightforwardvith disease activity only accounting for a small percentage

of pain variance. Whilst it is acknowledged that cognitive and affective processes are
central to pain experience, to date there has been little research that focusespewific

cognitive and affective processes expaced by young people with JIA.

Measuring and defining sefhanagement is usually done by comparing individuals within

a population of adolescents with loteym conditions. However, there are individual
differences in achieving developmental milestones anehsatfagement, and these are
informed by how an adolescent conceptualises their condition. There is a strong need for
the development of a framework that is suitable to account for how adolescents

coneeptualise illness. There are different approaches to understanding how an adolescent
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would conceptualise illness. At present, each approach has had their limitations and one
promising approach is utilising iliness representations, a framework not yastedliwith

this age group.
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Chapter 2: | 1 1 ness Re
|l 1 1l ness Behaviour

2.1. Overview

This chapter provides an overview of the theoretical approach that was evaluated in this

PhD. This theory provides the framework used to study cognitive eepied®ns of illness

(11l Il'ness representations) and their influence
behaviours). This framework provides a theoretical system of decisaéing in health

with the corresponding cognitive and emotional psses involved. These underlying

cognitive and emotional processes motivate the behaviours that manage illness and

improve health.

The chapter will begin with the theoretical background of the development of the @omm
Sense SelRegulatoryModel (CS'SRM; Leventhal et al., 19807 his is followed by a
critical evaluation of the theory and model, which addresses each of thedhrpenents

of the model in turn:

i) illness representations; how an individual builds an understanding of a health
threat

i) coping procedures and illness behaviours; which describe behavioural
responses that are determined by the beliefs associated with splees il
representation,

iii) dynamic feedback; a key aspect of the model that indicates thegelatory
nature of the proposed system

A separate evaluation of how illness representations are assessed and a review of empirical
research about illness represgiuns in adolescents are presented. The review identifies
the need for further theoretical development, and empirical testing in order forthe CS

SRM framework to be suitable for use with adolescents.
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2.2. The development of the common sense-s&dtilatory nodel

The underlying drivers of illness behavi
have been examined withthe framework of the GSRM (Leventtal et al., 198Q)The

CS SRM emerged from studies which showed that people still engage-irakisk

behaviour, for example smoking despite knowing the risks related to it (i.e. cancer)
(Johnson & Leventhal, 1974y his cognitive theory is built on the premise that people

build patterns of mental representation; mental representations dyeaeasssible

structures of abstract thoughts and ideas that represent an external reality. The structure of
mental representations can be viewed as organised patterns of thoughts or concepts knowi
as schemas, or schemata. Schemata are considered taogrtitige basis for both mental

and physical action. A mental representation about illness, also known as an illness
representation, is a construct linking abstract and concrete information regarding the health

threat in a manner that wouidma k e e thenirddigiduallLeventhal et al., 1984)

Leventha)] Meyer, and Neren@980)originally argued that ilinedsehaviours (behaviours
that manage illness and improve health) were motivatedebgerception of danger. The
concept of fear was thought to be the underlying motivation in forming action plans, and
eventually, illness behaviou(3anis & Feshbach, 1953)Jowever, experimental work

found this motivation is reliant on other variables, including the conceptualisation of the
health threat, individual differences, ahe tdevelopment of actn plangLeventhal et al.,
2012)

Indicators of a health threat and fear were necessarg iprdtesses involved in

motivating behaviour, but were not sufficient fohadent and compliant behaviour

(Johnson & Leventhal, 1974)herefore, Leventhand colleague€l980)proposed to
investigate and model the processes tifation of fear control and the perception of

danger; they hypothesised that these processes interact to elicit coping responses. An earl
study with patients undergoing an endoscopic examination found that providing patients
with a conceptual understandiof what to expect during the examination reported less
gagging during the procedure leading to these patients dentmgstra adaptive fear
responséJohnson & Leventhal, 1974} his illustrated the way in which individuals

perceive a health threat, along with emotions associated with that threat, both of which
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informed the response. This gi@gted that coping requires the formation of goals based
upon the representation of a health threat and structuring action plans. These conclusions
led to the development of the parallel process model, later named the Common Sense
Model or the SelfReguldory Model. Now, the model is cononly referred to as the CS

SRM (Leventhal et al., 1984)

2.3. Common sense selégulatory model

The CSSRM is a dynamic selfegulation model in which the behaviour of the individual

is regulated. Leventhal and colleag(@812)refertothenod el as an déonl i
means that when new informationngroduced it is processed and evaluated, implying that
beliefs and behaviours can change according to the new information. The model is

constructed with three stages of information processing:

) development of a mental representation, (of an illness, symet health
threat),
i) coping response (plans to deal with the perceived threat based on specific

representation), and
i) appraisal (evaluation of the coping response and how well this information

Afitso).

Leventhal and colleagues argued that the informat&ed to form the cognitive schema of
an iliness was gathered from three basic sotemgenthal et al., 1980; Leventhal et al.,
1984) The first source is bodily experience, or the current experiences of the iliness; the
second source is informah gathered from previous experiences of that illness; and the
third source is information from social contexts or authoritative so(ktesenthal et al.,

1980; Leventhal et al., 1984)he identified symptoms were measured against previous
experences of those symptoms associated with an iliness or health threat that activate a
representation of that illness. By using ofggtled questions, one study determined that
five themes (or domains) were repeatedly mentioned when individuals talked aout th
understanding of an flesg(Linz et al., 1982; Meyer et al., 198%)e five domains were

timeline, cause, consequences, identity, and control/cure. Beliefs were found to-be inter

60

n

e

SYySs



dependent of each other. A concrete somatic experience (along with the concrete somatic
symptoms) endbed elaboration of abstract information to develop coherent mental
representations, leading to the generation of an overall model of the dinesslth threat
(Leventhal et al., 1980)

(Feedback Loop)

Illness Representations Iliness Behaviours Appraisal

Cugniii\':.e Coping Appraise
Representations Dependent on the The coping
New information illness beliefs behaviours and
and experiences from the cognitive the illness
v Wha(xciher people representation outcomes and
N the coping goal
Processin; Previous :
ratem 2 / experiences was reached
Stimuli Y Social context
(Perceptual and
(External and e conceptual)
Internal)
Emotional "
. \ Representations Appraise
A Coping The emotional
Emotional Goal to deal with outcomes and
response towards the emotions coping with the
stimuli and illncss depends on the emotions
beliefs emotions

? (Feedback Loop)

Figure 4: Simplified model of the CSSRM

(Adapted from Leventhal et al, 2011) There is an automatic process from the input of sensory stimuli that
is evaluated against previous sensations fanstand within the context of behaviour and cognitive
social information. This information is checked against past experiences for patterns, location, onset and
duration and this leads to coping procedures whielthen gpraised and evaluated.

This modélinks mental representations and coping strateggdying a causal
relationship(Leventhal et al., 1993RResearch on capj strategies supports this; patients

who felt they had control over their epilepsy engaged in proklaiing strategies to

manage the epilepsy, while those who felt they had no control over their epilepsy denied or
avoided addressing the epilep@$emp et al., 1999)

Information can be processed through two parallemvpagh: cognitive and emotional
(Leventhal et al., 1984; Leventhal et al., 201&}ividuals can respond to an illness using
both pathways simultaneously. It is possible for the pathways teralgge, which can

have an influence on the information being processed, the coping strategies implemented,
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and tte appraisal of the informatidiheventhal et al., 2012)n thefinal stage of the

model, individuals evaluate the effectiveness of their success. The next stage is for them to
choose (through automatic processes) either to continue with the beliefs they currently hold
and their coping style, or else adapt an alternative. This evaluasalts in both self

regulation of the behavio(g) and reinforcement or modification of the illness
representationand together help to explain the betwesmd withirt individual

differences in responses to coping with an LTC over time.

2.4, lllness Repesentations

lliness representations are structured on both abstract concepts and past experiences; the
content of these concepts is developed from an
knowledge(Squire, 2004)The structure and content of the illness representations provide

the underlying mechanisms of goal ideisation and targets for actigheventhal et al.,

2012) The following section discusses and defines each of the domains that make up

illness representations. Thesections compare studies with adults identified by a-meta

analysis by Hagger & Orbgl2003)and studies with children and adolescents under the

age of 18 years old identified by a systematiceevby Law, Tolgyesi and Howard

(2012) The aim of these sections is to compare the relationship between illness

representations with sefhanagement in adults and young people with LTCs.

2.4.1.ldentity

The identity construct is the label or symptoms that are associated with an(liae st
al., 1989; Meyer et al., 1989ndividuals attibute symptoms to a specific health threat and
use this information to identify the threat. Therefore, this construct is built on knowledge

about sympoms as well as illness labgNerenz & Leventhal, 1983)

Research with adults found that those who reported more symptoms also reported beliefs
of more severe consequences, and the combination of these beliefs occurred in patients

who were found to have poorlisenanagemeniHagger & Orbell, 2003)Studies with
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adolescents across different conditions magiported no significant relationship between
identity andsel--managemen(cystic fibrosis; Bucks et al., 200@4ypertension; Zugelj et
al., 2010) DiabetesfLaw et al., 20@; Skinner et al., 2003However, some studies
identified that adolescents who reported better dietarycaedf, reported fewer symptoms
associated with their diabet@Saston et al., 2012; Griva et al., 200B)yirther work is
required to explore the role of the identity domain with otteenains as shown in the
Hagger & Orbell, metanalysis(2003)

2.4.2.Cause

Causal attributions of a health threat can be external agents, internal susceptibilities, or
behaviours. Within the GSRM framework, these attributiofierm the onstruct of the

0 c a us e gLevkothalatialn2012)Factors such agressor virus were considered as
causal attributions that individuals believe are responsible for their health threat. As
discussed in the previous chapter (Section 1.4.1.4), young children do not hold
sophisticated caudattributions(Goldmanet al., 1991)However, work with adolescents

aged between 11 and 16 years with JIA found that the underlying causal attributions were
related to adol escent sd h agarbutefCordinglpyetal.,e n c
2012) This suggests that adolescents are developing a more sophisticated and abstract
conceptualisation of internal physiological chamtfgat occur during an illne¢Berry et

al., 1993; Bibace & Wah, 1980; Perrin & Shapiro, 1983jor adolescents, the link

between causal attributions and setinagement is unclear; in the systematic review with
adolescents, there were five studies that included the measure of cause, however the resul
were not eported against EemanagementLaw et al., 2012)Similarly, within the adult
literature, there are few studies that include the domain of cause within thesaobbedt
management outcomé@dagger & Orbell, 2003)

2.4.3.Timeline

Beliefs about the onsand duration of a health threat make up thestiact of the timeline
domaing(Leventhal et al., 2012 he timeline domain also includes beliefs about the
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course of the illness and disease symptoms, and comprises the consttuwaisypes of
timeline beliefyMossMorris et al., 2002)

The first construct concerns the chronicitytiod health threat/iliness; if patients perceive
the threat/iliness as acute, they would use concrete information from the symptoms to
control the threat. Yet, when the threat/iliness is perceived asichtioe timeframe is
abstrac{Leventhal et al., 2012)n these cases, the patients would try toaiker

information to predict symptoms and regulate behaviour. The second timeline construct
concerns the cyclical nature of the health threat/iliness; this construct reflects an

i ndividual 6s need to transl ate fiadngtr act
patterrs in the health threat/illne$Quinn & Eimas, 1997)

Studies included inthemean al ysi s found that adultsbo
associated with psychological distress, and more likelyat e coping behaviours of
avoidance/deial and cognitive reappraisgiiagger & Orbell, 2003)With adolescents,

only two studies found a significant relationship between chronicity beliefs and self
management behaviousystic fibrosis; Bucks et al., 2009; diabetes; Gaston et al., 2012)
See below foirable2 of studies that included an assessment of chronicity beliefs). These
two studies reported a discrepancy in the relationship between chronicity beliefs and
behaviours with one study reporting better managefiBaraks et al., 200%he other poor
managemeniGaston et al., 2012)

2.4.4.Consequences

The construct of ihess consequences is built on beliefs regarding the anticipated and
experienced impact ofdiseas€Leventhal et al., 2012Beliefs about illness
consequences are those related to the impact the illness has on physical, social, and

psychological functioning.

The association of beliefs about consequenagéh selfmanagement and coping varies

across studies and age groups. In adult populations, avoidance and/or denial coping

concep:

bel

strategies are found to be positively associated with beliefs that the illness has high impact
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on an 1 nd(Hagge & @rbedl, 2003)Tihdsebeliefs regarding consequences are
thought to bedss likely to change over tinf@/einman et al., 1996However, beliefs on
theimpact have not been found to be associated withraetfrted medication adherence in

adolescents with chronic rheutitadisease¢Lawson et al., 2011)

2.4.5. Control/Curability

The construct of control and curability is defined by the perceived and expected illness
responséo treatment and selLau & Hartman, 1983)This domain is split into two

constructs: beliefs about the cure, and beliefs about the controllability of the health threat
or illness. The belfs about the curability of the health threat or illness are linked to the
treat ment taken for the health threat. TI
efficiency and efficacy of the treatment. The controllability construct refers to beliefs abou
the extent to which the individual is able to exert personal control over the health threat or

illness.

The metaanalysis found that with adults, the general consensus in the research is that cure
and control beliefs were negatively related to psycho#bglistress; therefore, the stronger

the sense of personal control and treatment control, the less psychologstediyseéd the
individual (Hagger & Orbell, 2003)In two studies with adolescents who have strong

beliefs regarding treatmeabntrol, individuals were more likely to engage in self
management behaviouSkinner & Hampson, 2001; Skinner et al., 2008pwever, in
otherst di es there were no significant associ
personal control and the seifanagement behavioufSortenberry et al., 2011; Law et al.,
2002; Zugelj et al., 2010Yhis supports the findings from other studies suggesting that the
processes of perceiving control differ between adults and children or young people.

A qualitative study of the cure and controllability beliefs in 20 adolescents with JIA aged
between 11 anil6 year olds found that there were two patterns of pecrepgiated to
personal controlGhio, 2011) the first pattern identified was that they felt they had no
control over their arthritis, while the second pattern was that adolescents viewed their

arthritis as an externahtity and, therefore, the control was external. All adolescents in
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this study were searching for predictable symptoms or indicators of flare ups in order to

gain control, despite finding theirthritis was too unpredictabl&hio, 2011) Adolescents
attempted to anchor absttaconcepts of control into a concrete experience by finding

other ways of asserting personal control. For these adolescents, treatment was a strategy to

control their arthritis. Treatment strategies included medication and exercise. However, the

adolescens 6 beliefs about t r e wan bmited ard ometiable | wer e t |
(Ghio, 2011)
2.5. Emotional representations

The CSSRM describes two parallel systems: cognitive and emotional. The emotional
system includes a pathway of a{adsting emotion and coping proceds associated

with it, which déermine the emotional outcom@dossMorris et al., 2002)Research into
emotional representations has found there are common emotional responses, including
depression, anger, and anxié@@ameron, 2003)Depression and anxiety are the most

commonly assessed responses in studies of emotional representations.

Emotional representations were not associated withnsaif@gement coping responses in
adolescents in prior studiélsaw et al., 2012; Bucks et al., 2009ualitative work in
adolescents with JIA found that consequenpas), causal thinking, judgment, and the
unknown were the common underlying reasfmmemotional representatiofghio, 2011)
The original work byt eventhal and colleagug¢keventhal et al., 1980; Leventhal et al.,
1984)argued that cognitive pathways can influencetonal responses. Further work
with adults confirmed that thiglationship is bidirectionglCameron, 2003 However,
research with adolescents has not explored theralk&ionship between the emotional

and cognitive pathways.

2.6. Coping procedures and illness behaviours

I ntentions and coping behaviour sofacheakh gui ded by

threat or illnesqLeventhal et al., 1980)heoretically, a patient with a concrete and
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detailed representation of a health threat or illness wdsichavea detailed coping plan
(Leventhal et al., 2012Prawing from the ideas of sefffficacy, it is hypothesised that if a
patient focuses on sealégulating behaviour they will gain a sense of control over the
emotional experience amaprove their quality of lif§Bandura, 1986 )patients with

abstract and remote goals would have increased distress and uncertainty due to the lack of
cues that could be indicative of progress or failure. The early work conducted in order to
devdop this theory hypothesised that immediate anatiie goals facilitated coping
(Leventhal et al., 1980)his hypothesis was supported by studies thatddbat
preparatorynformation improved outcomgdohnson et al., 1973; Johnson & Leventhal,
1974)

In the coping literature, illness representations were thought to charadterfgstt

appraisal of a thredlLazarus, 1966)this forms part of the coping process. The coping
process involves two stages: primary appraisal of the threat and secondary appraisal of the
cgpacity to cope with the threfltazarus, 1966)Internal and external demands that are
perceived as exceeding personal resources require cognitive and behaffianisatioe

manage the deman{Solkman & Lazarus, 1988Yhe cognitive and behavioural efforts

are dependent on the first appraisal (illness representation). The functions of the cognitive
and behavioural efforts can be classified by either addressing the threat (piotleesd

coping), or by regulating the associated distress (emétimrsed coping

A key premise of the GSRM is that the representations of coping procedures are
determined by and reftéthe illness representatiofiseventhal et al., 2012 he choice of
coping procedure is also dependent on the social context. Therefore, there are a variety of
procedures with a rge of objecties(Leventhal et al., 2012)Vhenbehaviour is seicted,
whether it is automatic or deliberative, it is informed by a colteregrall model of the
illness(Leventhal et al., 2011bjectives of the coping procedure are established from
illness representations suggesting that the choices and decisions regarding resgmmse can
predicted by the GSRM.

Motivated reasoning, a concept in the process of deemgking, is thought to be
influenced by Ahot cogniti onso, -redatedvath, m u

or biased byemotional stat¢Smith et al., 1993)eventhalard colleague$2001)argued
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this construct as essential for the pathway to motivate change in bah&viaality,

managing both the cognitive and emotional processing systems can create a dissonance
(self-regultory failure) in the pathway®etweilerBedell & al., 2008) For example,

effective sefmanagement of physical symptoms of the disease (such as adhering to a
demanding treatment schedule) can impact on everyday life (high perceived
consequences), and reinforce a negative response to treatmentrendisease

2.7. Selfregulation (Dynamic feedback stage)

The final stage of the GSRM is the assessment of the previous stages as identified in

Figure4. Specifically, the individual evaluates the content of tmed$ representations,

the action plan, the interaction of the executive and automatic processes for selecting a

coping procedure, and the illness outcome. These are dynamic processes occurring

between the content and structure of a personal model. TlEssges are examined in

l i nearity; but, by definition, the content and
notstatic(Leventhal et al., 2012)

Appraisal of the cognitive and behavioural processes is identified within the coping
literature as the second apprai@alkman & Lazarus, 1988Yhe aim of this phase of
appraisal is to assess the failures, the progress of the health threat or illness, and the
behaviours dealing with the health threat or illness. This evaluation leads to a change or
adjustment in either iliness representations or the behaviours, oo etseforce the
existing behaviour or representatiofieventhal et al., 1984As argued byeventhal and
colleaguegLeventhal et al., 2012jhese changes and reinforcements are difficult to
capture in real time. However, following the theoretical framework, it is possible to
develop a hypothesis to test, (for example, changes in either illness repiessoia
illness behaviours derived from a thetically-driven interventionjPetrie et al., 2002)
When new information is processed, it is matched with previous information arfitsif it
(provides equilibriumthe illness representations will change a#l agthe assoated
behaviour(Leventhal et al., 2011)
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These hypotheses have been supported with interventions utilising 48RS

framework. The first of thesaterventionsvasby Petrie et a(2002) In this study they
foundthatby providing a psychoeducatioriatervention toan exgrimental group of 31
patientstotarget he gr oup6s i |, lthe pagestseturaeo to arlkeafier aat i o r
myocardial infarction earlier (with fewer coronary related symptomspmparison taéhe

34 patients in theontrol group receiving standhcare. The psychoeducational

intervention was focused on challenging inaccurate beliefs, and there were differences in
the groups6 t i me |[Canmemn andodlleaguEdD@5)invektigaied the e f s
impact ofnegative affectivity on the intervention designedP&yrie and colleagu€2002)
Negative affectivity was a moderator in the intervention group, where disability increased
and adherence decreased in dietary and exercise behaviours compared to usual care.
Interventions to improve emotional regulation strategies (such as decreased use of
emotional suppression) in patients generated higher perceptionsafiadersntrol in

those patient&007)

The hypotheses ragding change in illness representations and the associated changes in
behaviour have been supported by cresstional and longitudinal work. However, it

should be noted that there are very few studies that have examined the impact of change ir
illness re@resentations on outcomes and behaviours longitudinally. In a sample of patients
with back pain (aged 1860 years; mean age 43.9, SD 10.3), those who held beliefs that
pain has serious consequences and reported a lack of personal controllabilityrhad poo
clinical outcomes after 6 montkBoster et al., 2008}-or those patients who reported

positive clinical outcomes, there was a significant decrease in their associated symptoms
(identity), as well as reductions in impact and emotional representations, while control
(treatment and personal) increag€dster et al., 2008 his study supports the theory that
these beliefs are not static, and are related to outcomes.

Coping strategies may be mediators of the relationships between beliefdcordasu

(Leventhal et al., 2011A recent study supporting this argument used a large longitudinal

design with young adolesdsnwith asthmarfean age 11.9)liggelman et al., 2014y he

study reported that in a longitudinal model, the indirect effect between illness perceptions

at time 1 and emotional problems at time 3 was partially rrestliay worry as a coping

strategy at time point 2; this accounted for 63.2% of the variance in emotional problems,
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but only 37.7% of the variance in asthma conhffiggelman et al., 2014Dne limitdion

of this study is that despite evidence of an association between asthma control and
emotional problems, the authors diot present whether there was association between
the two outcomes. The craessctional data in this study had more associatioosever,
the authors did not explore these differences betweensecsisnal and longitudinal data
further.

The issue with study designs in which illness
outcome at Oti me poi nt p&dbleiclangeshndlhess t does not
perceptions that may occur during the intervening period. One study monitored change

between baseline and spear followup for illness perceptions in adults with osteoarthritis

(OA) (mean age 59.0, SD 7.5), and how changeasa&giated with functional status

(Kaptein et al., 2010)There were changes in the beliefs between the baseline and-the six

year followup, with significant increased timeline chronicity, decreased personal control,

increased coherence, reducedediime cyclical beliefs, and reduced néga emotional
representationfaptein et al., 2010)There were no significant differences in cause,

treatment control, identity, and consequences between the two time points.

In this OA studyKaptein and olleagueg2010)hypothesised that patterns in the illness
perceptions (two cluster groups: positive and negative) were associated with functional
status and pain intensity. There were differences in the outcomes of functionadusthtus
pain intensity in both the positive and negaillness perception grougKaptein et al.,
2010) The positive cluster (decrease in identity, chronicity, consequences and emotional
representations, with an increase in personal and treatmerdlrdid not demonstrate
significant associations with an increase in pain intensity, but there was a slight
improvement in function. For the negative cluster group (increase in identity, chronicity,
consequences, with a decrease in emotional represestgigrsonal and treatment
control), there were more negative outcomes (in fun@rmhpain) at both time points
(Kaptein et al., 2010)These resultsupport the idea that illness perceptions are not static
over time, and even without an intervemtj these perceptions may change.
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2.8. Conclusions regarding utilising tli&S-SRM with adolescents

Sections from 2.4 to 2.7 showed that the use of th& RE with adolescents is limited
especially when compared with adult research. The comparison of studnesa meta

analysis with adultHagger & Orbell, 20033nd the review with adolescer{isaw et al.,
2012)found important differences. This could either be due to problems with the
assessment of iliness representations in adolescents (reviewed be&mtion 3.9) or
because there are differences due -8RM adol

does not take into account.

2.9. Assessment of illness representations

Different approaches have been used to assess and quantify illness representations in
adults; the original work iised operended description®@ishop & Converse, 1986; Lau

& Hartman, 1983pr unstructured interview®eyer et al., 1985) A modified version of
the Implicit Model of lliness Questionnai(BVIPQ; Turk et al., 1986)vas developed to
map the domains of the illness representations of patients witmRltiple sclerosis, and
HIV (Schiaffino et al., 1998)or example e Personal Models of Diabetes Questionnaire
(PMDQ); Skinner & Hampson, 1998kinner et al., 2000yas developed from the

Personal Models of Diabetes Interview that assessed the constructs of treatment
effectiveness, seriousness, and cqbsanpson et al., 19957 theorydriven

questionnaire assessing the-S8BM constructs was later developed using pétie
generated items that were elicited from intervi¢Wginman et al., 1996 he next

section describes this questionnaire and the revised version in more detail.

2.9.1.lllness Perceptions Questionnaire

The lliness Perception QuestionngifeQ; Weinman et al., 199@nd associatl
guestionnairefiPQ-R, MossMorris et al., 2002; Brief IPQ; Broadbent et al., 208ié) to
systematically assess beliefs theorised by th&SRBI (Leventhal et al., 1984The IPQ

was adapted for different illnesses and patient populations to map the relationship between
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illness perceptions and outcomes, outcosued as functionality, coping, and adherence.

However, reviews showed there n@enternal inconsistencies, namely in two subscales:
cure/control and timeline. Therefore, a revised version of the IPQ was prqilces

Morris et al., 2002)The IPQRevised (IPQR) added three domains. Firstly, the authors

separated the cure/control domain into two subscales: pesmtadl and treatment
control. Personal control was defined as an
the illness (selefficacy). Treatment control was defined as the beliefs about the
treatmentsdé abil ity t oheauthorsoftioedPRihighdighted he i | |
that the CSSRM includes both emotional and cognitive responses; however, emotional
responses are not captured by the original IPQ. Therefore, the authors added a subscale to
measure emotional representations. Five emnsetemerged from prior research, these

emotions were typical responses: depression, upset, anger, worry, ai@hfearon et al.,

1993) It is unclear whether any of these constructs are relevant to adoleasehts,

development of the assessment of iliness representations were with adult populations.

For the development of the IPR), validation of the factor structure and internal reliability

was investigated with 711 patients with different illnesses, imodudé RA patients. The
testretest reliability was assessed at two time points in one year where the RA patients
filled out the IPQR. These results were all significant with-agdue higher than 0.5,

except for timeline cyclicality with a value of 0.3 edictive validity was tested with a

sample of patients with multiple sclerosis using other questionnaires compared with
assessment from a trained research assistant. To determine the questions for each domain,
factor analysis and Principal Component Asi& (PCA) including Varimax rotatiowere
used(MossMorris et al., 2002)

The study validating the IR® recruited different adult illness groujasvalidate different

features (such as retest reliability with an RA sample). However, the aatharsated

adapting the questionnaifer appropriate use fdifferent illness groupossMorris et

al., 2002) However,French and Weinmaf2008)argue that thevork is limited due to not

eliciting beliefs that are illnesspecific. Some studies validating the HRQwithin their

illness group have suggested modifications to capture the specifind.GiC. For

example, a conteminalysis of illness perceptions &6 adults with type 2 diabetes (mean

age 67.77 gars, SD 10) found that the proposed concepts such as cure/treatment control
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could be further categorised within this populatiptCorry et al., 2012)This study

ut il i seal audid himemtkhodol ogy, which is a tyrg
method allowd McCorry and colleagug2012)to indicae which items were

misunderstood (negative wording), and those items that were not applicable to the sample
(6my symptoms come and go in cyclesdé). TI
though the original authors of the IHFRQadvocated the mdtation and validation of the

tool to make it more relevant to a variety of populations, this has not been evident in the

majority of the studies using the IFRQ

This issue becomes even more problematic as theRIR@s been utilised in various

samplesof adolescents. These studies modified the-RPRY reviewing the language with

the aim of distributing a questionnaire that is-ageropriate; however, these studies did

not consider cognitive differences as well as illrgsscific differences in their
modifications(see review under sectiorB2). For some of these studies, changes were
piloted with a smaller sample to ensure comprehenbiowever, not all studies piloted

the modified questionnaireliscussed further in theview under section 2). The
diabetesliness representations questionnaire (DIRI@Yeloped for adolescentsth T1D

mellitus, found that there are distinct features to the constructs measured by-Reh&Q

are specific ta'1D (Skinner etal., 2003)The proposednodifications to some constructs in

the DIRQ, such as a mufiaceted approach to treatment control, should include the control
of diabetes, as well as the treatmentos
suggestionsewr e supportead oy ot s¢ ufdtyhiwnk h adul t ¢
cdleaguegq2012) Further work withadolescentsvith otherLTCswill enable the

development ohppropriate measuresafd o | e dllicessipércepiion® detailed review

of the studies utilising the GSRM with adolescents iprovided in the following section.

2.9.2.Research witladolescent cohorts

The research utilising the €SRM with adolescent cohorts is limited compared to the

adult literature. Web of Science, Psycinfo and EMBASE were searched from inception to

315t July 2014. A search strategy was developed combining terms and keyword searches

relevant to: il 1l ness representations (e.
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il l ness O0cognSRMo(ne.6g., & @ommenReEgknrye Model 6 0 Se
CommonSese Model 6, OLevent hal AND Model 6) , and t .

6chil d$6, Opediatric$d, O6paediatric$d, O6youngb

Titles and abstracts were screened to identify any study including adolescent cohorts
(participants aged between 11 and 16 ye&f$dr the initial screening, full texts were

accessed and assessed to review the usage of the model using adolescent cohors. Twenty
six articles were identified as relevant and the methodology of identifying the articles is

presented in the flow chart Figure5.

Of the 26 manuscripiacluded, 12 utilised the IP®; however, of these 12 manuscripts,
only two included modications to the questionnai(eaw, 2002; Law et al., 2002Dnly

five of the 12 studies using the IFRutilised all domains in the questinaire(Gray &
Rutter, 2007;Jones et al., 2014; Law et al., 2002; Law, 2002; Bucks et al., .2008)of

the other 14 manuscripts that did not use the RPG¥ed the DIRQ (two studigEdgar &
Skinner, 2003¢Gaston et al., 2013nd the PMDQ (three studigdjouwen et al., 2009;
Skinner & Hampson, 1998; Skinner et al., 200®ur of the 14 studies used a qualitative
approach to assess illness representations withr sitfuetured interviews (e.g. Paterson,
MossMorris & Butler, 1999), osemistructured interview@abooram et al., 2011;
Meulenkamp et al., 2008; Veldtman et al., 2000)e remaining five manuscripts included
three manuscripts using the Brief lllness Perceptionst@uesire (BIPQ), which

included nine of the domains (two of the manuscripts however, did not include the causal
domain). The last two manuscripts used modified measures: one of the measures was
modified from the original IPQ for children which does nalude the new constructs

from the IPQR (the CIPQ; Walker et al., 200@Ratcliff, Blount and Me€2010)

developed the Perceived Adversity Scale, which utilises different items to measure the

consequences of living with renal transplant.
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perceptions
Illness perceptions are not
measured within CS-SRM
Framework

Figure 5: Flow diagram for included studies

Overdl, these studies have shown support for utilisation of the&SRSI with adolescent
cohorts. The qualitative studies found that adolescents hold beliefs that map onto the
domains of the GSRM, (Babooram et al., 2011; Meulenkamp et al., 2008; Veldtman et
al., 2000)but ane study found that age did not contribute to the beliefs held by adolescents

regarding their iliness despite age and intelligence being preslaftdiness

conceptualisatiofPaterson et al., 1999%tudies with small samples also found that illness
perceptions are associated wathwere predictive of outcomes such as emotional

wellbeing and/or coping. However, it is hard to draw strong overarching conclusions due

to mixed results in each construct.
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Table 2: Characteristics of included studies

Review of 26 studies that utilise the-S8M as a theoratical framework togukatric samples

Reference (year) Condition Ages CSSRM Domains Outcomes/other measures Findings
Sample size (n) Measure
1 All of the childrenhad knowledgéhat fit within each
(Babooram et al., 2011) Semi Identity, cause, timeline, To examine understandings ¢  domain. Consistent with adult research.
[Qualitative] n = 33 Obesity 7712 structure consequences, obesity 1 Children with normal weight were more aware of the
d control/cure consequences associated with overweight than thos
intervie children who were overweight.
WS
Identity, chronicity, Reported adherence measur | Treatment control and timeline chronicity were
consequences, cayse by Cystic Fibrosis Treatment  associated and predictive oftdniotic necessity and
(Bucks et al., 2009) Cystic 1171 IPQR personabndtreatment Questionnaire (CFTQand adherence.
[Crosssectional] fibrosis 17 control, enotional non-adherence was measure  Timeline mediated the relationship between age anc
n =38 representations by Medication adherence adherence of antibiotics.
Report Scale (MARS)
1 Relationship between GMFCS and age to perceptio
Identit 1 minute and 6 minute walk  regarding the efficacy the physiotherapy but not
y, treatment . oo ;
control, personal control teststo measur.e/monlto.r consgquepceihose with .hllghest function .
(Chong et al., 2012) timeline. concern progress of walking function.  classification are the participants who perceitresl CP
Cerebral 87 18 BIPQ coherence lconseque:nce Gross Motor Function as acute.
palsy emotional impact Classfication System 1 Higher SLSS was associated with lower concern, lo'
[Cross-sectional] (GMFCS) emotional impact, higher personal control but not wi
Studentsd6 Lil GMFCSorthe walk test.
n=48 Scale BLS$ 1 Concern (39% variance) and Consequences (46%
variance) predicted highest SLSS scores.
Identity, treatmenand A drawing of walking (size,  Only association found with BIPQ was emotional
(Chong et al., 2013) personal control, activity portrayed, setting anc  impact was lower in those participants who drew ott
[Crosssectiond] Cerebral 5-18 BIPQ timeline, concern, inclusion of others). figures as well as themselv@dannWhitneyU =
n=52 palsy coherence emotional 1 minute and 6 minute walk ~ 79.00,r=.31,p< .05)
impactconsequences teds. GMFCS SLSS
Characteristics: age, gender § Genetics or immune systemore likely to be female
(Cordingley et al., JIA 11-15 IPQR Cause Source of referral, JIA or systemic arthritis
2012) subtype, pain, CHAQ, active { Accident or injury more likely male or have
[Cross-sectionall and limited joint count orthopedicsurgery as a source of referral
n=122

1 Infection more likely systemic arthritis and shortest
disease duration
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(Croom et al., 2011)

cyclical, chronic, illness
severity, illness

Perceived physiciapatient
relationships (PCC),

9 PCC was associated with teen control and adheren
(both parent and child report) and parent control,

Diabetes 10-14 IPQR coherence, parent competenceperceived treatment control and sedffficacy from just
control, teen control, compéence for diabetes adolescet s®6 reports.
[longitudinal] treatment control scalg, efficacy (®lIf-efficacy  § PCC predicted positive change in only the parent
for Diabetes Management control reported by the parents.
n=190 Scalg, Adherence&Cl) 1 Only competence (teen) was a significant mediator
between PCC and treatment outcomes.
9 Depression and anxiety is associated with both iden
and perceived impact. Positive wbking is associatec
(Edgar & Skinner, with identity, effectiveness to prevent anyl (
2003) Identity, timeline, association with perceived impact
Diabetes 11-18 DIRQ consequencesmpact, Emotional weltbeing Welk fCognitive restructuring
threat to health, being questionnairelCoping  well-being is mediated by treatment effectiveness.
control/cureblood strategiesKidcopg 1 High impact and high identity scores and using
sugars, control/cure cognitive restructuring predicted lower depression
[Crosssectional] prevent complications scores.
n=126 1 High anxiety was predicted by higher scoie impact
and identity scores.
(Fortenberry et al., Personal control, Negative affect (diary),Ibod . . . - .
2011) Diabetes 107 IPQR treatment control glucose (daily), adherence T Higher negative _affect predicted more daily dl_abete.
15 (SC), HBALC problems and this was moderated by perceptions of
. treatment control (and not personal control).
[Cross-sectional]
n =209
9 Trajectories found that over time there were signific:
positive changes in chronicity, consequences, persc
(Fortenberry et al., and treatment control drcoherence. With significant
2014) negative changes in cyclicality and parent control.
chronicity, cyclical, Diabetes responsibility,  q Adherence was associated with greater personal,
consequences, persone cognitive functioning, diabete:  parent, and treatment control, coherence and lower
Diabetes 107 IPQ-R & treatment control, quality of life, adherence negative emotional representations.
[Longitudinal, baseline 17 parent control, (SCI), Metabolic controk

was not included]

n =213 (time 2)
n =196 (time 3)
n =183 (time 4

coherence, emotional HBAlc

representation

1 HbAlc is associated with less seveomsequences,
less parent control, coherent, and future negative
consequences

1 QOL is associated with lower cyclical and lower
consequences, higher coherence and higher treatm
control and negative emotional representations.




8.

(Gaston et al., 2012)

Identity, timeline,
consequencesmpact,

Selfmanagement of diet,
exercise, blood gluse
monitoring (BGM) and insulin
administration Diabetes self

Significant differences in pareghild dyads n
timeline, consequences impact and threat, control/c
blood sugars, pxention. Dissimilarity maximised
threat and poorer BGM

Diabetes 127 DIRQ threat to health, care activities questionnaire) § Car egi ver sd bel i efs abo

[Crosssectional] 16 control/cureblood treatment prevention correlated with dietary-self
sugars, control/cure DIRQT for both caregiver anc  management.
n=>55 prevent complications adolescent 1 Adolescents beliefs about threat to health, timeline ¢
prevention correlated with BGM
1 QoL associated with-Yidentity, (+) treatment
o control, €) emotionalrepresentations

(Gray & Rutter, 2007) . Identity, timeline Coping (liness Management 1 Physical function associated wit) (identity

Chronic chronicity,

[cross-sectional]

n=285

fatigue 8125 IPQR
syndrome

consequences, persone
control, treatment
control, emotional

representations, cause

Questionnairg
Quality of life (QoL -Quality
of Life Scale)
Physical functioning
(Functional Ability Scale)

1 Model: 40% variance; relationship between (

chronicity with (+) QoL is mediated by
accommodating. lliness coherence, emotional
representations ane) freatment control to QoL
mediated i focusing on symptoms.

1 Model: 21% variance: Relationship with risk factor

cause beliefs with physical functioning mediated by
maintaining activity. Direct effect of) identity and )
illness coherence.

Self-control, emotional 1

HbAlc is associated ti (+) selfcontrol, emotional

Consequences, processEmotional Approach  processing, sekfficacy, adherence, ang fegative
(Hughes et al., 2012) Diabetes 107 IPQR Emotional Coping ScalgSelfEfficacy affect.
14 Representations (SelfEfficacy for diabetes 229% variance in HbALE interaction of selcontrol
[longitudinal] Management Scale and emotional processing
Adherence %elf Care 1 23% variance adherence
Inventory) HbAlc 1 24% variancé negative affect and also selfficacy
n =194 1 Interaction of emotional processing and seshtrol
better at predicting HbAlc.
Identity, chronicity, Adherence to selfare 1 Adherence significantly associateith consequences
(Jones et al., 2014) cyclical, coherence, behavioursddrenaline aute and emotional representations.
Food 137 IPQR consequences, personz injector), Health belief model { |liness identity, emotional representations, and
allergy 19 & treatment control, items HBM, questionnaire)  cyclicality predicts adherence (25% variance accour

[cross-sectional]
n =188

emotional
representations, cause

for).




6.

Identity*, chronicity,

Significant differences between consequences,

(Law, 2002) cyclical, coherence, Well-being Questionaire emotional representations in adolescent and matern
Diabetes 137 IPQ-R* consequencéspersonal (measuring depression, illness representations.
[cross-sectional] 19 & treatment control,  positive weltbeing, perceived § Dissimilarities (subtracting mothersom adokscents)
3 emotional energy) correlated with both adolescent and mother score b
n =30 adolescents and modified representatiorfs cause none were significantly associated with psychologic:
26 mothers Maternal IPQR well-being.
Identity*, chronicity, . . . 9 lliness beliefs accounts for 52% of variance in anxie
cyclical, coherence, Well-being Questionnaire, and 32% variance in positive wéddking. Anxiety was
(Law et al., 2002) Diabetes 137  IPQR*  consequenc&spersonal ~ Diabetes selmanagement o hanced by the aditin of illness beliefs.
19 & treatment control, (Summary of Diabetes Self 1 Consequences and personal control were significan
[Crosssectional] emotional Care Activities positive predictors of anxiety and positive wdling.
n =30 representatiost, cause Questionnairg HbAlc
9 The children and adolescents were able to desthe
(Meulenkamp et al., disease they were tested for (identity), including the
2008) cause (hereditary), and the consequences (possible
death). Reported to feeling worried and frustrated fo
Genetic Interview topics: use of being different.
testing for Semi Identity, cause, medication, lifestyle issues q Causal beliefs were found to distinguish groups; the
[Qualitative] cardiovasc 871 18 structure consequences, timeline (sports, diet, smoking), groupthatexpianed a o6defectd |
ular d control, worries, concerns and coping the other group attribu
n = 33 families disease intervie frustration Those who attributed the defect to the gene had low
ws illness coherence, less controllable. This was also
dependent on the type of disease.
Chronicity, cyclical, . 1 Emotional representations and treanht control were
(Munson et al., 2009) Personalnd treatment Attltud_es tovx_/ards help associated W[i)'[h attitudes towards mental health
Mood 127 IPQR control, consequences, seekmg, stigma, and services.
[Cross-sectional] disorders 17 illness coherence, psychploglcal opennessE 9 Higher treatment control associated with seeking he
emotional representatior MHS; Inventory of Attitudes Higher emotional representations reported feeling
n =70 toward Seeking Mental Healtl stigmatization
Services) 9
Chronicity, cyclical, Adherence to medication ant ¢ |ness perceptions were associated with adherence
(Munson et al., 2010) mental health appointments : : .
; Personal and treatment 1 Full adherence to appointments were associated wit
Mood 121 IPQR collected from young person higher scores in consequences and higher levels of
[Cross-sectiona) disorders 17 control, CONSEqUENCES, 51 their parergeltreport 9 q g

n =70

illness coherence,
emotional representatior

Attitudes (ASMHS)

emotional reactions.
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Dietary selfefficacy;
measuring confidenceto

Treatment effectiveness follow dietary recommended,

Structural equation model with thest fit was with
dietary selfefficacy and shosterm treatment control

(Nouwen et al., 2009)  Diabetes 121 PMDQ and tretment control, dietary subscale of the (with age as a predictor of treatment control) were
18 & IPQ-R consequences Summary ofSeltCare associated with diabetes distress and consequence
[Cross-sectional] Activities ScaleDiabetes associated with distress.
distress Problem areas in
n =157 diabetes survey)
9 There are higher scores of conceptualisation cold to
Demographic information asthma except in the consequences domain.
(Paterson et al., 1999) Identity, Cause, timeline.  (Age, socioeconomic status, § Age and intelligence were predictors of cold (36%
Asthma, 717 14 Structure consequences; amount of illnessed)evel of variance) and asthma (43% variance)
Colds d (seriousness, affect the intelligence(WechsIer T Asthma experience had no effect the domains abou
intervie day, worst thing) Intelligence Scale for Childrer  colds but had significant effect on domains about
[Cross-sectional] w control/cure, prevention i Third edition) cause, chronicity and controllability of asthma.
n =182 Number of illnesses were positively correlated with
cause, consequences, and control/cure of asthma.
1 Females and those who weseeking spiritual support
reported highemissing school
1 Those who received transplant at age 16 or above
(Ratcliff et al., 2010) Perceived adversity reported higher PANumber of medicationsnd
Coping @A-Cope) seeking spiritual suppowtas associated with PA for
Renal Perceive  Consequences of living Adherence Nledical medial proceduresandscared about what might
transplan 117 d with renal transplant  Adherence Measure & serun  happen
20 Adversit immunosuppressant drug 1 Taking medicationvas associated with HCP
y Scale assay levels) perception of both physical and psychosocial advers
[Crosssectional] Health care Provider (HCP) 1 Seeking social suppoaindfamily supportwas
estimationof adversity associated witfieeling different from peers.
n =33 1 Seeking divesionswas associated withot feeling well
1 Consequences; seriousness and impact associated
(Skinner & Hampson, depression and anxiety. Treatment; control and
1998) Treatment efficacy, Self Depression & anxiety, Self complications associated with diet.
Diabetes 127 PMDQ management control, management, Social support § Treatment control beliefs partially mediate between
18 prevention, Diabetesspecific support; family support and dietary sefianagement. Family
Consequencesyorry Peer support support also has a direct effect.
[longitudinal-reported and concern, impact on 1 Social support and perceived impact both
baseline data] daily life See below for measures independently predicted depression.

n=74
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(Skinner et al., 2000)

Treatment efficacy, Self

Depression & anxiety
(Wellbeing Questionnaire)

There were significant differences between foHopv
(6 months) and baseline measures of perceived
seriousnesfincreased], treatmemfficacy[increase],

PMDQ management control,  Selfmaragement$ummary general family support [decrease] and diabsecific
Selfmanagement of Diabetes Seifare family support [decrease].
llongitudinal i 6 month . i prevention, SchedulefBocial support  { Impactandchange irimpactwere predictors of
follow up reported. Diabetes 127 Consequencgworry (Percelvgd Social Support anxiety, depression, and general wading. Baseline
Baseline (BL) ad 18 and concern, impacton  from Family and Perceived  treatment controand ¢) seriousnesgredicted dietary
Follow up (FU)] daily life S_oual _Supp_ort self-care.
n=52 Questionnairespiabetes  q Treatment contro{BL and FU) were predicted by
specific suppor¢Diabetes general support and mediated #®sociations beten
Family Behaviour Checklist)  social support and socioeconomic status and dietan
Peer supportiabetes seltmanagement.
Inventory of Peer Sujpt)  q Pperceived impadfBL and FU) and social support (BL
and FU) were independent predictors.
1 Perceived impagpartially mediating the relationship
between gender and w4iking.
9 There were significant differences in the BIPQ from
Measures of Health Related  the parents and the adolescents in the total score,
Quality of Life (HRQL,Food concern and emotional representations.
(van der Velde et al., Emotional allergy quality of life 1 Poor adolesceneported illness coherence, and
2011) representations, questionnaireteenager and increased age, higher perceived disease severity
Food 1371 BIPQ coherence, cause, parent form adolescent contributed to larger difference in parectild reports
allergy 17 consequencetimeline, version, food allergy of HRQL.
[Cross-sectional] identity, concern, independent measuteenager { Mean difference in HRQL reports were more strong|
personal and treatment and parentérm) associated with adolescemported BIPQ (coherence,
control emotional and cognitive) than parent proxy reported
n =70 BIPQ.
T Participant 6 expl aintathréeo
Veldtman et al., 2000) Congenital Semi L ) . categorieswrong/poor explanation, partial
( ) heart 771 18 structure ldggﬂ;ﬁ;ggitgz’ To exan::gzrtjgidsee;sézndmgst explanationpr good explanation.
disease d 1 Category of understanding was not related to age,
[Mixed methods] intervie gender, or complexity of disease.
n =63 ws 1 Understanding of the duration improved with age.




(Walker et al., 2004)

[Crosssectional]
n =166

Eczema,
Asthma,
Healthy
controls

1 Children with eczema reported higher consequence

. Psychosocial factor®iers than children with asthma (sig differences)
Tlmelln/e, cct)nslequences |Y|a ris Chi | g7 Forchildrenwith eczema, consequences beliefs we
- cure/control, cause o P S . :
7-12 CIPQ Concept Scale) divided in high/low with significant differences in

outcomes. High was associated with low behaviour,

high anxiety, lowpopularity with peers, and less
happiness.

¢8

note: IPQ-R; Revised lliness Perceptions Questionnaire;IBQ: Brief lliness Perception Questionnaire; DIPRQ:
Diebetes Il 1l ness Representations Questionnaire; PMDQ:

Person
lliness Perception Questionnaire



2.9.2.1. Identity

The three qualitative gtlies inTable2 included the construct of identity, and
demonstrated that participants were able to describe their condition and provide
knowledge about the label of their condition and their related symgia®oram

et al., 2011; Meulenkamgt al., 2008; Veldtman et al., 2000) the stidy by

Veldtman and colleagu€2000) the explanation of the heart condition provided

to/by participants was not related to age, gender, or diseagdexity. In the
guantitative studies imable2, there were mixed results for the construct of identity
on outcome measures. For example, Edgar & Skif2@€3) Gray & Rutter(2007)

and Jones et &2014)found that identity was related to depression, lower quality of
life, and adherence respectively. The remaining eight studies including an assessment
of identity did not find a relationship with the primary outcome measuregtor

other variable¢Bucks et al., 2009; Chong et al., 2012; Chong et al., 2013; Gaston et
al., 2012; Law, 2002; Law et al., 2002; Paterson et al., 1999; van der Velde et al.,
2011) However, these studies did not take into account the contribution that identity
may have on the other domains, or how hu@mrelation of these domains may be

associated with the measured outcomes.

The results for identity suggest that symptom attrdsutis well as knowledge of the
disease may not only be captured by the construct of identity. Those stubizsan

2 that utilised IP@R and the BIPQ had the opportunity to assess illness coherence,
which would allow for betteassessment of the clarity of knowledge about a
condition. However, only one of the eight studies that included an assessment of
illness coherence found that alongside other iliness perceptions, coherence
contributed to adherence, metabolic control as nred&ly HBAlc, and quality of

life (Fortenberry et al., 2014¢ontrary to the previoudtding, van der Velde et al,
(2011)found that lower scores in illness coherence contributed to a larger difference
between parerthild reports of healthelated quality of life of the adolescent. As
these are currently the only two studies investigating these items, it is not @ossibl

reach a conclusion about the assessment of knowledge and symptom attributions.
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Theoretically, the identity and coherence of an iliness would contribute to behaviours
and/or other illness perceptions, for example, Edgar and SKi2o@38)found

identity and coherence was associated with consequences. However, this hypothesis
is not supported by the literature using adolescent cohorts aged betwaed 16

years. This brings into question the suitability of either the theory or the assessment
of the constructs within this age group.

2.9.2.2. Cause

Only 11 of the 26 studies ifable2 identified included an assessment of cause.

Studies such as Cordingley et 2012) Meulenkamp et a(2008) andPaterson,
MossMorris & Butler (1999)have highlighted the importance adsessing causal

beliefs of conditions. It is evident from these studies that gender, disease duration
type and source of referrgCordingley et al., 2002 or experiencefPatersoret al.,

1999) influence causal beliefs. Furthermore, causal beliefs can affect emotions, the
adol escentsod coherence of their cofnceptuali sa
control over the conditioMeulenkamp et al., 2008%ray & Rutter(2007)

demonstrated that causal attributions were associated with both outcome and coping.
They reported that the relationship between causal attributions of risk fawtiors a
physical functioning was meatied by maintaining activitig&ray & Rutter, 2007)

As the other seven studies did not report any significant associations between causal
attributions and outcomes it is hard to draw any conclusions on the role these beliefs

have, or how they are assessed.

2.9.2.3. Timeline

The two constructs in the overarching domain of timeline were not measured
consistently due to the different assessments of the denm@f 19 studies ifable2
that included a measure of timeline, only seven included both the chronicity and

cyclical constructs. However, only two studies found significant results for cyclical
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beliefs; Joes et al(2014)demonstrated cyclical beliefs contributed to predicted
adheence, while Fortenberry et é2014)showed that lower cyical beliefs were
associated with better quality of life. The cyclical construct demonstrates the ability
to convert an abstract concept (such as time) into a concrete concept (such as a
pattern or cycle with an identified trigger), which may reflectabgnitive
developmental stage of the adolescents.

Taking into account the results linking chronicity and change over time, one possible
conclusion regarding this construct is that an abstract concept might be better
understood as the adolescents contiougevelop. In an investigation of trajectories
over time, the beliefs about chronicity increase over time for adolescents with
diabetes and the beliefs about the cyclical natfitkeodiabetes scores decrease
(Fortenberry et al., 2@). This modificationn understanding beliefs alludes to
knowledge about the condition increasing and learning that they have an underlying
LTC. This proposition may also account for the significant difference in pahddt
dyads 6 bel i efrationrofedipleetesddenmogstrdtien @aston, Cottrell &
Fullen(2012) Experience of time and of the condition may affect the perception of
the duration of the condition. For example, the experience of having als#thaan

effect on the beliefs regardj the duration of the disea@eaterson et al., 1999)

Beliefs regarding duration of the cystic fibrosis mediated the refdtiprbetween

age and adheren¢Bucks et al., 2009Finally, the understanding of the duration of
congenital heardisease improved with ag&eldtman et al., 2000)he findings of

these sudies highlight the need to measure the interaction between the chronicity and
cyclical concepts within the overarching domain of timeline, and evaluate how this

might be relevant to this age group.

2.9.2.4. Consequences

There were only two studies Trable?2 that did not include an assessment of the
construct of consequences in their measure of illness representations; however, this

was because these studies haecgic aims addressing caugeordingley et al.,
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2012)and contro(Fortenberry et al., 2011The remaining 24 studies that included

the consequencesmstruct but reported mixed results in the role of this construct
related to illness. Those studies reporting significant results provided evidence of the
theorydriven hypotheses suggesting that there is a strong belief that the impact or
severity of thecondition will be related to poorer outcom@gsw et al., 2002; Edgar

& Skinner, 2003; Fortenlbey et al., 2014; Nouwen et al., 2009; Skinner & Hampson,
1998; Skinner et al., 2000; Walker et al., 20@@spite this, the relationship

between higher scores of beliefs about consequemekpositive outcomes may be
mediated by coping behaviours. Thiss evi dent i n (BHOYPstudy & Ski nner o
where the perceived impact was associated with depression. However, when using
the coping strategy ofognitive restructuring, perceived greater impact predicted

lower symptoms of depression. Another positive outcome associated with high
scores in the beliefs regarding consequences was found where the full adherence to
appointments of adolescents with mabsorders, and this was associated with

higher scores of consequen¢k®hinson et al., 2010Beliefs about consequences

have been identified as an important domain of theS8#1 either through assessing
illness severity, perceived impaatversity, or beliefs regarding the threat to health.
The different ways of defining and assessing beliefs regarding consequences make it

more challenging to compare the results and evaluate this construct.

2.9.2.5. Control and curability

The control and curalify construct was included in 24 of the studies, with 14 studies
in Table2 reporting significant results for either personal or treatment control. The
studies including treatment control provided evidence that high treatmerglgent
related to positive outcoméBucks et al., 2009; Croom et al., 2011; Fortenberry et
al., 2011; Fortenberry et al., 2014; Gray & Rutter, 2007; Munson et al., 2009;
Nouwen et al., 2009; Skinner & Hampson, 1998; Skinner et al., 2@B$ypite

including personal control and treatment control, 11 studies reported results for
treatment control with only four studies repogtiresults for personal contr@hong

et al., 2012; Croom et al., 20; Law et al., 2002; Fortenberry et al., 20H4igher
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life satisfaction(Chong et al., 2012perceivedhysicianpatient relationship

(Croom et al., 2011)and adherenaéortenberry et al., 2014yere significantly
associated with personal control. However, due to the lack of results with personal
control, this relationship may not be assdssea suitable manner and will require
further research. The construct of personal control is similar to the concept of the
self-efficacy. Hughes, Berg & Weibg§2012)measured sekfficacy and found that it
was associated with metabolic tah and negative affect. Considering the
importance of empowerment for seffanagement, this is an area that will require
further development. In a recent review of the relationship between iliness beliefs
and sedmanagement in adolescents and young leedipere was little evidence of a
relationship between personal control and-selhagement across thedies

included in their reviewLaw et al., 2012)This review highlighted that there may be
a difference in the construct of personal control for this aggpgrompared with

that of the adults. For those studies that did not find evidence supporting personal
control, it is possible there is a requirement for a measure that is more sensitive to
change across the age groups as this mighiule to a developmeniasue(Law et

al., 2012; Nouwen et al., 2009) is a possibility that treatment control beliefs are
much more concreter noiceable for adolescen(sortenberry et al., 2011)

2.9.2.6. Emotional Representations

Emotional representation is a key pathway in theSR8/. Despite this, only 13

studies inTable2 included an assessment of emotional representations. Only two of
those studies did not report any significant results. Adolescents with cerebral palsy
who drew illustrations of other people with them as they drew themselves gvalkin
also reported lower emotional impact suggesting a link between $w@#pybr

emotional representatidq€hong et al., 2013)here were mixed results regarding

the hypothesis that more negative emotional representations are associated with, or
predictive of, negative outcomdsower emotional impact was associated viaditer

life satisfaction(Chong et al., 2012higher adherengéortenberry et al., 2014;

Jones et al., 2014higher metabolic contrgHughes et al., 2012nd higher quality
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of life (Fortenberry et al., 2014; Gray & Rutter, 200Fyrthermore, theelationship
between emotional impact and quality of life was mediated by the coping sto@tegy
focusing on symptom@ray & Rutter, 2007)However, adolescents with mood
disorcers who reported higher emotional representation also reported full adherence
to appointments but alseported feeling stigmatisatigMunson et al., 2009)These
studies support the need to measure the emotional pathway in adolescents as this

could be a potential target for interventions.

29.2.7. Conclusiondrom review

The studiepresented iMable?2 that utilised the CSRM as a framework to study

illness representations in adolescents aged between 11 and 16 years provided support
in utilising the framework. Nonetheless, there were mixed results and limitations,
suggesting theris a need for further research into the usability of this framework for
adolescents. For example, GrayrRu t t(2007@swdy of children and young

people withchronic fatigue syndrome scored the HRQlifferently and restricted the
possible item scores. This modification of the IR@nay have biased the results

when measuring the internal consistency before removing the items. The longitudinal
studies lost partipants to followup, and did not adjust the baseline to keep the same
participants throughout. As a result, it is unclear how illness representations change
over time for individuals with an LTQFortenberry et al., 2014; Skinner et 2D00)
Additionally, a majority of the quantitative studies had small numbers, and this

makes it difficult to determine the statistical significance of the results. Finally, as

only five manuscripts utilised all the domains of the {RQt is difficult to conclude

the validity of this assessment for this age group, or the transferability of the domains
to the way adolescents conceptualise illnesses. There was a discrepancy between the
gualitative work and the quantitative work in terms of how adolescentseptualise

their illness; this may be due to the assessment of the domains. The next step would
be to conduct further empirical testing and theoretical development to ensure the

suitability of utilising the CSSRM framework for adolescents.
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2.10. Summary

The CSSRM draws upon cognitive theories and constructs to provide a framework
for how individuals conceptualise their illness. Moreover, theSB8 provides a
theoretical structure to explain how this conceptualisation (illness representations)
drives illness behaviours and coping, which can affect clinical outcomes. The CS
SRM is supported by evidence from studies with adults who are living with different
LTCs. The majority of studies utilise the IHRQto assess the nine proposed
constructs constituting botliness and emotional representations. Research with
adolescent cohorts that ajgsthe CSSRM is limited, and conclusions regarding the
applicability of both the CSRM and the IPER within this age group are unclear.
Further work is required to addeewhether there are specific theoretical
developments and modifications required to assess how adolescents conceptualise an
LTC.
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Chapter 3: Research A
Objecti ves

The arguments presented in the preceding chapters show that there is a need to

investpgate the conceptualisation of long term conditions for adolescents and how

they influence the related iliness behaviours. In adult populations the representations

of long term conditions and behaviours have b
Common Sense Sealegulatory model (CSRM). This model has been successfully

applied and shown that iliness representations predicted and explained significant

proportions of the variation in disease outcomes. To date, however, this model has

not been applied systematigao address illness representations and coping with

adolescents with juvenile idiopathic arthritis.

3.1. Overarching research question

The overarching research questi-SRM i s to inves
can be modified and applied for use wittokescents with a long term condition. To

do this the work in this thesis addresses two broad aims. Thus the first aim is to

examine the extent to whi-Rdgulatogytheonytofhal 6s Co mmo
illness representations effectively describes thgsan which adolescents

understand their juvenile idiopathic arthritis and accounts for their illness behaviours.

The second aim is to apply the revised model to develop a new-b&seyd measure
that can be used to assess the illness representatiadsle$centsith a long term

condition.

3.2. Aim 1: Suitability of CSSRM

To assess the suitability of the common sensersglflatory model (CSRM) for
use with adolescents with a long term condition, in this case juvenile idiopathic
arthritis (JIA).
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To accanplish this, the three components of the &M will be analysed
individually as shown ifrigure6. These are illness representations, coping
procedures, and appraisal stages. dlfjectives tdoeaddressd withinthe first aim

are listed below under each component.

(i) The specific objectives dheillness representation component are to:

1. Identify whether or not the domains of emotional aagnitive
representations identified by Leventhal et al (1984) in th&SBSI are
relevant toadolescentsvith JIA.

2. Assess the suitability of the current measure of illness representations for
adolescentsiith JIA.

(i) The specific objectives of the coping procedures component are to:

3.ldentify adol escentsd goalystodaahd t h e
with pain related to JIA to determine the relationship between intention
and behaviour.

4. ldentify the emotional and cognitive profiles associated with specific
coping goals.

(i) To investigate the setegulatory component of the E8RM the specific
objective issoto explore the dynamic relationship between iliness beliefs and
illness outcomes longitudinally by:

5. Identifying the predictors of behaviour.
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Determines Assessing the construct Determining Exploring
the IPQ-R for associated with coping dynamic
domains. adolescents specific goals goals. relationship

Figure 6: CS-SRM with allocated objectives from this thesis

3.3.

The second aim is to develop the best method of assessing the illness representations

Aim 2: Assessment of representations in adolescents

of adolescents with a long term condition. The results of the first aim provide the

basis for adapting the IRR to create adf r m

t hat

illness representations. The specific objectives are to:

6. Developan adolescent specific measure of illness representations.

7. Testand evalute the psychometric properties of the new measure.

3.4.

To address the aims and objectives reported in Section 3.1 and 3.2, two sets of data
wereanalysed. One set was drawn from the national Childhood Arthritis Prospective

Study (CAPS), a national cohort of observational survey and clinical data (Hyrich et

can

be

used

Assessmenf Chil d r E&xpdrisnced Sub Studyof
the Childhood Arthritis Prospective Study (ACEAPS)

al, 2010). CAPS was primarily designed as a prospective observational cohort to

identify the predictors of outcome from childhood onset inflammatory arthritis. To
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observe bth short and long term predictors, including sedgnographic, clinical,
psychological, laboratory, genetic, and treatment factors, baseline and-@ildata
were collectecannually from diagnosis to up 1® yeardollow-up. A subset of the
data colleted by CAPS since 20@8asused to address Objective 5, specifically the
guestionnaires assessing the psychological predictalisease outcomeMore
information on the questionnaires is provided in Appendix 1.

The second set of data was drawn fronewa study called ACECAPS. The acronym

ACE stands for Assess méheauthor {DGliekignéddhise n 6 s
study and led the application to the NHS ethics committee for a substantial

amendment to the original CAPS application. Mus granéd on the 14/12/2010 by

the North West Resech Ethics Committee (REQ2/8/104).The aim of the ACE

CAPS substudy was to explore the appropriateness of tools that measure

adol escent sd6 experi enc e s-stwyreqldiredthe dghe f i
of a qualitative crossectional study of 21 young people aged between 11 and 16

years. Data collection commenced on 29 March 2011 and the last participant was
interviewed on 24 August 2011. One component of analyses of theCXEES data

was reportedsapart ot h e a Masters of Scgence dissertation. That analysis
covered adolescentsd control perception
and findings are cited in Chapter 2 of this thesis. In this second phase of the ACE
CAPS study the dhor analysed the complete qualitative data she collected in 2011

to address objectives 1 to 4 of this thesis. In the next chapter there is a description of
the measures (see section 4.2.2.4 and section 4.2.3.4) and procedures (see section
4.2.2.5 and seitin 4.2.3.5) used in the 21 interviews conducted. More details about

this data set are contained in Appendix 1.
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Chapter 4: Met hods

4.1. Overview

The following chapter describes the methods selected to address each aspect of this
thesisodé broagdLaiviena fh ad @ s -egolmonatheoryste nse sel f
adolescents. This chapter discusses the mixeithods employed to address the two

sub-aims of this thesis. The rationale and theoretical underpinning of the

methodology, analysis and design of each stsighyovided.

Sections 4.2 to 42.4of this chapter describe the studies conducted to address the
first aim ofthis thesis Thesestudies aim to investigate the suitability of the-CS

SRM. The studies discussedSections 4.3.2 to 4.3a&ldresshe secod aim of this
thesisthat is, to develop a tool for assessing illness representations of adolescents.

4.2. Suitability of the CSSRM (Aim 1)

The first aim was to assess the extent to which each of the three components of the
common sense selégulatory mode{CS- SRM) can be applied to adolescents with
juvenile arthritis Section 4.2.Hescribes the research paradigm selected to address
the application of the model. Qualitative studies were utilised to explore the illness
representations and the illness behargmf adolescents with JIA and quantitative
methods were utilised to explore the dynamic relationships between illness beliefs
and behaviours. In this section the methods selected for each objective are described
under the particular component of the mode
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4.2.1.Research Paradigm

To address the first aim of this PhD a triangulation strategy was applied by using

both qualitative and quantitative data collection and analysis (rmettods) to

investigate components of the G®’M model (see Figure 7). Mixed rhets is

defined as an approach to combine and integrate research at either the collection or
analysis using methods of both quantitative and qualitative methods in either one
single study or in related studies as proposed in this PhD. Findings from each
methodological approach were given equal status in terms of their contributions to
evaluate the application of the model t
with a longterm condition (Creswell, 2003; Tashakkori & Teddlie, 1998; Tashakkori
and Crewell, 2007).

Qualitative Data
collection and
analysis
Interpretation of
(Objective 1, 2, 34) entire analyses
(Model with all
Quantitative Data three components)
collection and
analysis
(Objective 5)

Figure 7: Triangulation research paradigm

Adapted fromTashakkori and Teddlie (1998) Mixed Methdaiyy: Combining Qualitative and

Quantiative Appraoches. Sage Publications Inc., Thousand Oaks, CA.

A key challenge to the idea of integrating quantitative and qualitative methods is the
perceived difference in epistemological origin of the data. Whilst it can be argued

that quantitative methods traditionally assume that knowlgdged from data
collection is about the O6real é worl d wh
world, qualitative methods assume that knowledge is made up of different
understandings of the world. These different perspectives, one being tamdise
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being an interpretive perspective, have tended to drive different approaches to

Oknowl edged and how to analyse the data. One
is that knowledge is to be measured objectively to remove the bias and error,

exposng the true knowledge. On the other hand, an interpretative approach would

assume that knowledge is an outcome of novel understanding depending en socio

cultural context. Others have argued for a less @etdifferentiation. Henwood and
Pidgeonforexam!l e, argue that all analysis can only
reality and view qualitative and quantitative research as residing on a continuum

(Henwood and Pidgeon, 1992). The key issue that separates the methods is the point

at whi chredichend6dptacess occurs. With quantitat
data reduction in the form of reducing of complex phenomena into operationally

defined variables. With qualitative approaches the reduction occurs at the end in the

form of themes and codes.

Recently, the debate about the relative merits and roles of qualitative and quantitative
methods has become less salient with researchers (particularly those in applied health
settings) taking a more pragmatic approach by, recognising that the appropriate
methods are required to address different research objectives (Yardley and Bishop,
2015). Yardley and Bishop (2008) have defined a pragmatic approach as one which
acknowledges the epistemological differences but ultimately aims to produce
knowledge that hagaluable external consequences or value. For research in health
psychology and health services research, the external consequences of research
would include an improvement in public health services by targeting specific health
behaviours or else an impmvne nt i n patientsd quality of | if
a pragmatic approach the researcher has the freedom to pick the design that is best
suited to provide the data to answer the complex research questions (Bishop, 2015).
These may include a range afaljitative and quantitative methods or techniques to
develop and test a new questionnaire, testing hypotheses developed from qualitative
data and theories, and testing feasibility or usability in a clinical trial (Bishop, 2015,
Creswell, 2003). Taking thipragmatic approach has allowed mixed methods

researchers to address the complex research questions which emerge in applied
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health services research settings (0O6Ca
use of both approaches was necessary to alttrexomplex, multifaceted issues

i nvol ved when evaluati ng -SRMeoadgepcenisc abi |
with a longterm condition. This included evaluating and modifying the theoretical
approach to take account of developmental issues rel@vadblescents, and then

using the new understanding to inform the design of a new measure.

Integrating different methods can occur at different points of interface, either at
sampling, data collection, or at data analysis or at interpretation phasssarfch
(Morse and Niehaus, 2009). The two overarching aims of this PhD are each
addressed using two complementary sets of mmethods studies. To address Aim
1, two separate studies were utilised to collect data for objectives one to five of this
thess. For objectives one through to four a qualitative study was set up. The study
was interviewbased, utilising two different interview approaches. These interview
approaches are described in detail in Section 4.2.2.2 and Section 4.2.3.2. To address
the fifth objective of Aim 1, longitudinal quantitative data were utilised that were
collected via the Childhood Arthritis Prospective Study (CAPS) a multisite national
longitudinal inception cohort study of JIA. The point of convergence of the findings
from objectives one through to five for this study occurred at interpretation stage to
address the first Aim of the PhD.
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4.2.2.CSSRM: lliness Representations

The investigation into the illness representations of adolescents with JIA entails two
objectives. The first gbctive was to assess whether or not the existing domains of
emotional and mental representations are equally relevant to adolescents with JIA.
The second objective was to assess whether the current measure of the existing
domains, the Revised lliness Peptions Questionnaire (IRR; (MossMorris et al.,

2002)was able to capture the illness representations of adolescents with JIA.

To achieve these objectives sestriuctured interviews were conducted. Cognitive
interviewing was selected as the method to elicit data about iliness reptiessntin
Sectiond.2.22.1the methodological justification for using cognitive interviewing

with adolescents is described.

The first objective in this investigation of illness representations was to verify the
relevance of existing domains. Thus femork analysis was applied to this dataset.

The second objective was to assess the content validity of the questionnaire. For this,
latent content analysis of the items and their endorsements was conducted. A rational
for the use of these qualitative medlotogies can be found in Sectidr2 2.7 for

framework analysis anflection 4.2.8 for content analysis.
42.2.1. Design

For this analysis, data were collected throughtorene interviews with adolescents
with JIA using the cognitiventerviewing approacfWillis, 2004). The data collected
were used to develop the illnespresentation dataset.

Additional data collected during these eneone nterviews were used to develop
the pain dataset described in Sectigh3l Interviews lasted between 45 and 75

minutes.

4.2.2.2. Methodological Consideratiorisinterview

The approach utilised for this investigation of iliness representations was cognitive

interviewing. Cognitive interviewing is a method used to elicit and assess the
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cognitive processes individuals are engaged in when they are answering a
questionnairéWillis, 2004; Willis et al., 199). Using this approach enablan
exploration and analysis of the reasoning and understaadiagolescenises when
answering the Revised lliness Perception Questionnaire RIP@he following
Section 42.2.2.1describes the theoretical underpinningshis interview approach
and provides a description of how this has been applied with adolescents.

4222.1. Cognitive Interviewing

A number of cognitive processes are involved when answering a questionnaire.
These cognitive pr oces dqiensiondfarcittroah@a: t he
questionnaire (question intent and meaning of terms), their retrieval from memory of
relevant information (recallability of information and recall strategy), the decision
process involved in providing a response (taking intoacaunt i ndi vi dual 6
motivation and sensitivity/social desirability) and the response processes (mapping
their own response to the responses available in the questionnaire). Responding to
items in questionnaires may trigger some or all of these cognitivaghprocesses;

this is highly dependent on the types of items. The aim of cognitive interviewing is to
prompt an individual to reveal information about the types of mental processes they
are utilising, and thus indicate the mental constructs they aréndraw in order to
formulate their responses. There are two-sples of cognitive interviewing
methodsthink-aloud and verbal probingVillis, 2004)

Think-aloud is a very specific activity which requires the interviewer and interviewee
to practice and train to understand the procedure. The aim of this method is to stop
filtering in the process of answering. This allows the researchdemdify and

analyse the cognitive processes mentioned above. There is a protocol to follow that

begins with the following instructions:

ATry to imagine the place where
think about how many windows there are in
that place. As you count up thendows, tell

me what you are seeing and think
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In the interview procedure, the interviewer can use generic probes to remind the
interviewee to continue with the activity. Ge
t hinking ab o udadde inerviewedimpased diagWillig, 2004).

This method of interviewing has been derivexin psychological procedures

(Ericsson & Simon1980)in order to determine what people are able to report.

People can only report certain components of high level mental processes that are

temporally stored in their working memory (for example the sequence of steps that

leads to the solution of agdslem).Ericsson and Simof1980)identified thinking

aloud as an approach to map directly what an
engaged mental processes. Directly mapping the reported thoughts to the mental

process there isnandirect mapping of the internal stages of mental processing. This

is one way of accessing a detailed breakdown of the mental processes. However this

method also allocates the cognitive burden of interviewing to the participant

(interviewee).

Verbal prding is an alternative to the thia#toud technique, where after the item is
read the interviewer further fAprobeso to ask
item. The verbal probes can be directly after the item is addressed (concurrent
probing) or hey can be left for the end of the interview (retrospective probing).

There are six categories of verbal probing: comprehension/interpretation (terms),
paraphrasing, confidence judgement, recall specific, and general probes. Probes can
be scripted or spoaheous, and there are advantages and disadvantages associated
with each. One of the biggest disadvantages is introducing bias to the interviews; the
interviewer has to ensure the verbal probes are not leading questions. Scripting
verbal probes can allowf@a structured protocol while spontaneous probes can
develop throughout the interview that can allow an investigation in issues previously
not anticipatedWillis (2004; 1991 maintainghat the most effective cognitive

interviews utilise verbal probing which incorporate combinations of the different

types.
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Cognitive interviewing with adolescents

There are a limited number of studies that have utilised cognitieesiewing with
adolescents of the age group between 11 and 16 years. It has been assumed that the
think-aloud approach is easy for children and adolescents but studies have shown
some problems with the thirddoud method when applied to adolescentaadents
(Strussman et al., 1993; Zukerberg & Hess, 199Bpsestudies that utilised this

method concluded that this age group are capable of the tasks irafbundk and

their language skills are sufficienttievelopedde Leeuw et al., 2004)t is believed
thatfrom age 7 children can be introduced to strieduguestionnaires. By this age
childrenbds reading skills are (Metssanui r ed,

1976)and they are able to concegdisa different points of viewgSelman, 1980)

The changes occurring in cognitive development of children betages of 7 and

11 imply improvements in tasks such as recall, reality monitoring, and improved
effectiveness of memory strategies. These are all skills required in cognitive
interviewing. From the age of 11, there is an increase in the memory capacity in
adolescents and they are capable of manipulating ideas about hypothetical situation
(Conger & Galambos, 1996 owever, at this stage an adolescent is particularly
context sensitive and this has been shown to make an adolescent within the age
groupsbetween 11 and 18 vulnerable to peer pressure and pressure to conform to
social normgGray, 2002) This hasmplications for emphasising and explaining
confidentiality to an adolescent in an interview setting. \Hudiescents take part

in cognitive interviewingheyrequire more extensive probing than adult participants
(Strussman et al., 1993; Zukerberg & Hess, 199bgrefore, detailed protocase
required to include probing questions in comborawith the thinkaloud approach.

A mixed-approach of both probing questions and tkatdud method was applied to
the current study. A description of the interview schedule is provided in Section
4.2.2.4and is presenteid Appendix2.
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4.2.2.3. Participants

Theparticipants were recruited from a concurrent study, the Childhood Arthritis
Prospective Study (CAPS). CAPS is a ma#ntre study set up in 2001, designed as
a prospectivelpngitudinalobservational cohort to identifyredictors of outcomes
from childhood-onset inflammatory arthritis. Baseline and folloy data are

collected over ten years from onset in order to observe both short aAgiong
predictors, including soctdemographic, clinical, psychological, laborataygnetic,
and treatment facto(glyrich et al., 201Q)

Participants were eligible for the current study if they wegedabetween 11 and 16
years and had a clinic appointment at the participating centre in the North West of
the UK. A research nurse identified the eligible patients and initiated the recruitment
of interviewees. Out of the eligible participants that halinkcappointment

between March 2011 and May 2011 that were contacted by the research nurse,
twenty-five contact forms were returnedl.purposive sampling strategy was used to
recruit equal numbers of adolescents aged between 11 and 13 years and aslolescent
aged between 14 and 16 years. The aim was to ensure representation of both older
and younger adolescent®&wventy-one interviews were organised by the author

during this time period because the other four participants cancelled their clinic
appointment ath consequently cancelled their interview. One participant completed
only the cognitive interviewing of the IRQ because of an eye inflammation and

one participant could not complete the cognitive interviewing task because of time
constraints. Thereforen itotal 20 cognitive interviews took place.

4.2.2.4. Materials

Interview Scheduteognitive interview

The author was trained in interviewing
to Children and Young People using a Per€entredApproacto (Rogers, 1951)

prior to the interviews. Further training took place in using taldud and verbal

probing approaches. The method adopted for this gtinaditstudy was

combination of thinkaloud with inserted generic probes. The aim was to encourage
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most of the interview to be thirddoud but still have an assortment of verbal probes
available should they be needed. Before the interviews commenced, the protocol of
think-aloud was explained to the participant and the methogveatised Further
description of the procedureprovided inSection 42.2.5.The items of the lliness
Perception Questionnaire Child Version (HXpwere read out and the participant
provided heir endorsement of the item while also undertaking the thirddimgd

task.

lliness Perceptions QuestionnaireChild Version

The lliness Perception Questionnaire Child version {(®@s an adapted version of
the Revised lliness Perception QuestionndP€-R) devisedoy MossMorris and
colleagueg2002)(discussed irsection2.9). The IPQC version was modified for

use in the CAPS in 2004, and patients aged between 11 and 16 years have been
completing this version of the IRR. The IPQC version was modified with
consideration to the reading ages of 11 to 16 year olds (for the table of the changes
with respecto the IPQR seeAppendix3). The items in the IP are similar to the
IPQ-R in that the items are statements of bgland the responses to these
statements are endorsement scales from strongly disagree to strongly agree. As
described in Chapter 2, the IFQhas nine domains: identity, timeline chronicity and
cyclical, treatment and personal control, iliness coherersequences, ennaal

representation, and cause

Clinical Characteristics

To report the clinical characteristics of the participants interviewed, the author
gained access to the CAPS database. The information had been collected within six
months beforer after the interview date. The clinical characteristics included:
disease duration, subtype of condition using the ILAR classification of JIA, disability
index, and pain scor@he disease duration for the participants of the interview was
calculated byubtracting the baseline year from the interview year. CAPS also

collect copies of their participAmntsd m
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subtypes were assigned by paediatric rheumatologists according to ILAR
classifications.

Disability Index

For the purposes of this study, disability wa
perceptions of their daily life using the Childhood Health Assessment Questionnaire

(CHAQ; (Singh et al., 1994)This assessment was developed as a disease specific,

selfreport, disability measure for children with JIA. The CHAQ was an adaptation

of the Stanford Health Assessment Questiaen@gilAQ; (Fries et al., 1980hat is

extensively used within adult arthritis studies. Singh and callea§l 994)rationale

for adapting the HAQ was to enable the study of function longitudinally from

childhood into adulthood.

The CHAQ (Singh et al, 1994) was adapted and validated in a British cohort, to
charge the original AmedanEnglish to BritisREnglish(Nugent et al., 2001 he
British version was validated for a UK population with 219 JIA patients and 221
healthy children. It is this British version tfie CHAQ that is used in this study.

Like the HAQ, the CHAQ has different domains that measure function in 8 areas of
daily life: dressing androoming,arising, eating, walking, hygiene,reach grip and

activities. There are three questions in each domain: ratings of degrees of difficulties
from zero (without difficulty) to three (unable to do); reported use of@idevices;

and if they requirassistance from other people. The total Disability Index is

calculated by adding together the highest score of each of the eight domains and then

dividing the sum by eight to give an average score on a scale between zero and three.

Twenty health professionals (7 rheumatologists, 3 child psychologists, 2
developmentagbaediatricians with the remainder being nurses, social workers,

occupational and physical therapists) and parents of 22 healthy children were

recruited to evaluate the face validity of the first version of the adapted HAQ for
children. After modifications he CHAQOs validity and reliabil:i
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completed CHAQ from 72 children agedttveen 1 and 19 years with J(8ingh et
al., 1994)

Pain Score Visual Analogue Scale

A pain score using a visual analogue scale (VAS) is collected to measure discomfort
in CAPS participants. The VAS is a@tm to measure pain severity where 0
represents no pain and 100 représerry severe pain as showrFigure8. The

Pain VAS is found at the eraf the CHAQ and a copy of the score was kept in the

medical records.

No pain 0 | | 100 Very severe pain

Figure 8: A pain VAS as included in the CHAQ.

4.2.2.5. Procedure

Eligible participants were identified and then sent information about the interview
study (sed\ppendix4). Potential participants were contacted and the interview for
each was arranged to take place before or after a clinic appointment. At the clinic,
introductions to th@dolescenand their parent/guardian were made by one of the
research nurse§L or OL. This was a crucial stage for building a rapport with the
adolescenand essential for successful cognitive interviewing. An empty clinic room
was used for the interviews. Most of the parents/guardians remained in the clinic
room during the inteiews and completed a questionnaire while their child was

interviewed.

The cognitive interviews began with clear instructions about taiokd and the
adolescent waallowed a practice run through. The cognitive interviews had a
combination of thinkaloud and verbal probing. For the interviews, a probing
protocol was developed. However, probes were also inserted to encourage think

aloud and to clarify issudtevine & Huberman, 2002After the tasks were
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completed, there was a chance to debriefitt@escenby asking if they had any
guestions or anything to add. Tadolescentvas reminded that they have the contact

informaion on their sheets for any future questions.

Ethical Considerations

The information sheets were sent out to the eligible participants, but were also
presented at the beginning of the interview session. This was an opportunity to
ensure theadolescentinderstood the tasks and had the opportunity to ask questions.
This also allowed thadolescento complete the assent and/or consent foRasents
signed consent forms for those adolescents who were under 16Alkmterviews

were recorded and these oetings were deleted from the recorder once transferred
to a passworgrotected computer. For confidentiality reasons the participants were

provided with a pseudonym.

The North West Research Ethics Committee (REC: 02/08/104) granted a substantial
amendmenapplication for these interviews on the 13/01/2011. This amendment

included a suistudy for a group of adolescents aged between 11 and 16 years

4.2.2.6. Methodological ConsideratiorisAnalysis

Two qualitative methodologies were selected to analyse the ilepsssentation
dataset. In this current Section, these qualitative methodologies of framework and

content analysis are described.
4.2.2.6.1. Framework Analysis

In order to address the first objective of this thesis, framework analysis was used to
analyse the dateollected from the cognitive interviews described above (Section
4.3.5). Framework Analysis is a flexible analysis that uses deductive and inductive
approaches simultaneously to complex data (Ritchie & Spencer, 1994). Qualitative
approaches may differ aigs key features, including the status of the data and how it
is retained in context as well as how the data is accessed and displayed, the primary
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focus of the analysis, the kind of concepts generated and how they are applied, the
choice of the level oflastraction, the treatment and status of the categories and lastly
the place of the researcher in the analytical account (Ritchie and Lewis, 2003).
Framework analysis is a matrix based method which aims to order the data to
facilitate interpretation of theomplex datasets. This involves two linked stages: data
management and sequential data interpretation. This type of research using
framework analysis was first developed to use in l@gded policy research, but

has been applied to health research (éahd, 2013).

There are five phases in framework analysis that are presented in Table 3. These are
not linear phases and this process may require repeating phases until there is a
thematic framework that 1incl udkephasesl da
would allow access to different levels of abstraction without losing access to the
original or oOrawd6 data for example the
This flexibility allows both deductive and inductive approaches to analysiddta.

The thematic framework is the means by which the data are organised in a matrix
where the columns are the themes and the rows are each participant. Organising the
data in this manner allows for integration at an individual level but also awie le

of the themes overall. After the construction of a conceptual framework the rest of

the data is indexed with it. The matrix framework allows for a systematic reduction

of the data to analyse by the theme as
downd andupboappmoaches to data i-dower pr e
refers to the use of the a priori theory(in this case 8RM) to interpret the data, and

a bottomup analysis allows the researcher to engage with data which may not fit

within the theory but may still be relevant. In this way the approach is sufficiently
flexible to include novel themes or unanticipated issues in the analysis.

There are three major levels of interpretation (Kvale, 1996), and in each of these
levels of abstraains the analyst should be aware of their own experiences and
biases. The first level is the context of agiiderstanding, where the analyst
formulates what each participant means by the speech and words selected. The

second level is placing these wordgl@peech in a more general context using
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general knowledge using critical commsanse to understand the context of the

data. The third level is the theoretical understanding, placing the data and the context
into a theoretical perspective, using theaadtivork to understanding the speech and
data from the participants. Distinction between these levels can be difficult, as the
process of theory development can be both through the choice of interpretive
approach and the selection of meaning and intetpetéRitche and Lewis, 2003).

This analytical approach is most commonly used to analyse data collected through
semistructured interviews, which allows the data to be categorised and to be
compared and contrasted. While a highly systematic method isaeeghnise the

data, this qualitative approach still requires the rigour and reflexivity expected in

gualitative analysis to interpret the data.

This approach was applied to the data collected using the cognitive interviews
because of the flexibility itllwed in utilising an established theoretical framework

in this case the GSRM. The data collected were organised and indexed according
to the nine domains that were assessed by the questionnaire. This allowed for an
exploration and identification of th@e-determined illness representation constructs
and their applicability to adolescents. Theoretically, the domains or themes in the
conceptual framework of the ESRM are interdependent (Leventhal et al, 2012;
MossMorris et al, 2002). Framework analysias the ability to accommodate
homogeneous data, which allows for the categorization of the data within thematic
frameworks (Gale et al, 2013; Ritche and Lewis, 2003) for this reason, framework
analysis can be helpful in applied health services reseBnchability to

accommodate homogeneous data also makes this analytical approach ideal for this
analysis in this PhD for developing a framework based on the conceptual framework
of the CSSRM. One of the strengths of using framework analysis is the abilitye

the analysis to undertake appropriate theory modification by either adding to or
challenging existing components of the theory. This flexibility allows using the

matrix as a tool for a generation of themes from the data.
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Table 3: Phases of framework analysis and the definitions of each phase.

Phases and definitions
Familiarisation
Analyst becomes immersed in the data. Reviews &
lists key ideas and recurrent themes
Identifying a thematic framework
Analyst uses the indexesd priori issues to identify
analytical themes and categories.
Indexing
Systematically applying the categorical themes to t
data.
Charting
Organising the data (cut and paste) from the origin
transcripts into the categories.
Mapping and interpretation
Analyst identifies key characteristics of the charted
data reporting 6épatternr
categories.

4.2.2.6.2. Content Analysis

To address the second objective of this thesis (see section 3.2), cognitive interview
data were analysed to detene the content validity of the Revised lliness

Perception Questionnaire (child version) when used with adolescents. As such, a
content analysis methodology was selected to frame a comparative analysis of the
endorsements provided by the participantsthed thinkaloud data. To utilise this
approach successfully, the researcher needs to specify the content characteristics
(codes) and apply explicit rules for identifying and recording these codes (coding
manual). As with a framework analysis, this typemalysis is used to develop a
coding manual in order to define the codes to index and chart the data. A sample of
the data is used to develop the coding manual in an iterative process to then quantify
the frequency of the identified codes. A coding mawaes developed for this iliness

representation dataset and is described in Table 4.

Content analysis has been defined as a

valid inferences from texts (or other meaningful matter) to the contexts of th@ir use.
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(Krippendorff, 2013, page 104). Itis a qualitative method that aims to identify the
frequency of codes systematically in order to analyse and make inferences about a
specific dataset (Krippendorff, 1980). This definition of content analysis does not
specify what the content to be analysed may be. According to the literature it can be
categorised into three categories, first, content which is contained in a text
(manifest), second, content which is dependent on the source (underlying aim of the
text; e.g aim of a questionnaire) third, content that emerges from an analysis of the
text (latent) (Krippendorff, 2013).

The category of content identified has implications for the type of analysis

undertaken with the available data. Manifest content analysisés on the nature of

the content within the actual text; the assumption taken in this approach is that what
is said maps directly to what is implied. For this type of content, analysts identify
words or phrases present in the text and use these asld#s bocontrast, latent
content analysis approach goes O6beyond
important assumptions or features to inform the analysis. These include specific
assumptions that are salient to the analysis undertaken in this tlaesedy that

meanings are dependent on perspectives of the reader or the giver, that texts or data
can evoke meanings that go beyond the words provided. In this sense it is recognised
that qualitative data have implicit representations. Researchers atgnggdontent

analysis often recognise that meaning of data can be dependent on context and intent
of both the informant and the analyst. Therefore, the analyst aims to make systematic

inferences of the underlying meanings from the data collected.

Takingthese assumptions into consideration, latent content analysis was identified as
appropriate in order to address the second objective of this thesis, to investigate the
suitability of the current measure of illness representations for adolescents with JIA.
Latent content analysis was used to code and classify the difficulties or challenges
experienced by adolescents completing the measure. This approach allowed
sufficient flexibility to infer meaning, for example, gaps in the thathdud process,

and the ned for verbal probes. The approach allowed for a systematic but flexible

approach to data reduction (Schreirer, 2012). For this study the process included the
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endorsement of items, the item itself and the context of the endorsement provided by
the adolesad. Thus codes developed for this analysis were driven by the data
(Schreirer, 2012).

4.2.2.7. Framework Analysis for Illness Representations Dataset

For the iliness representations dataset, framework analysistiised due to using a
pre-existing framework otlined by the Commn Sense SeRRegulatory Mode(CS

SRM; Leventhal et al., 1984)or the illness representations interviews data
management consisted of charting data according to concepts and domains outlined
by the CSSRM using the software NVivo 10. This €8RM framework

incorpaated the domains of identity, timeline, consequences, coherence, and cause.
These domains were the Oparent themes?©o
phase, the GSRM framework was applied to the data. As well, the transcripts were
indexed accaling to the IP@R items of each domain. While the charted data were
being mapped and interpreted, patterns were identified and detected in8RMCS
framework categories (majthemes) that were coded to sihiemes. An iterative

process in reorganisinfe data within the parent themes led to a coherent

description of each construct. A narrative account of the data was produced which
described the data supporting the-tlibmes within each parent theme. The narrative
account allowed a comparison of theasucts with the literature supporting the-CS
SRM domains and led to the development of a theoretical framework specific for

adolescents.
4.2.2.8.Content Analysis for lliness Representations Dataset

Analysis of the dataset containing the endorsements ofd®€ms followed a latent
content analysis approach. Three random
develop a coding manual. The codes were generated from issues that participants
encountered with the items of the IRD) These issues were identified framy

di screpancies in the transcripts of par

endorsements. The final code manual consisted of five codes fouiatlay.
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All of the items were coded either because there wasresedaf a problem or no

probl em

n the

cognitive intervi

e Wi

ng

each item on the IP@ and their endorsements were coded according to the coding

manual.

4.2.3.CSSRM: Coping Procedures and llinesstaviours

Table 4: Code manual developed fothe content anaylsis

Code

Definition

Not relevant

the participant claimed the item wg
not relevant to them

Confusion the participant was confused, aske
to repeat the question or had to sk
it because they did not understand
the item

Incongruent the endorsement the participant gg

endasement | was different to what they were
saying to the answer

Incongruent the answer did not match the

answer guestion

No problem the participant had no problems w

the item

In order to investigate the coping procedures and illness behaviours component of

the CSSRM there were two specific research objectives. The first objective was to

determine the relationship between intention and behaviour by identifying tise goa

of that particular coping behaviour, that is, what was the individual trying to

transcr

ultimately achieve. The second objective was to identify the cognitive and emotional

profiles associated with those goals. To collect these data, an interview approach was

ut i |

sed

to explore the adol escentds

with tha pain episode. Further description of this interview approapresented

below inSection 4.2.3.2nd a description of the intervieadl is provided in Section

4.23.4
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Thiswasa crosssectional investigation into coping procedures and illness

behaviours and utilisethe qualitative methodology of framework analysis. This

analytical method was selectenlprovide a framework created by coping

behavioursThis framework was usei organise and categsgt he parti ci pa
illness representations data. Further information about this anialpse/ided below

in Section 4.2.6.

4.2.3.1. Design

To investigate coping behaviours the participants that took part in theiemierv
described irBection4.2.22.1completed another task in the interviews. The
participants were randomised to the order of the two interview tasks. The adolescents

took 20 to 30 minutes to complete this particular interview task.

4.2.3.2Methodological Conslerations Interview

Qualitative tools have been developed to enable adolescents to discuss experiences
that might otherwise be difficult for them to discuss. The use of computers has been
found to increase engagement and compliante agsisessmelfStinson et al.,

2008b; Watson et al., 200Zjhis medium has been founddmpower a child

(Calam et al., 2000bA computerassisted interview called In My Shoes (IMS) was
originally designed in conjunicin with the Department of Health to help children
communicate different aspects of their experierfCedam et al., 2000aY he

interview tool IMS was utiliseth this study to elicit discussion about pain

experiences.
4.2.3.3. Participants
The same participants described in Section 4.2.2.3 completed the pain interviews.
4.2.3.4. Materials

For this interview, the data was collected with the IMS compagsisted interview

tool. Overall, IMS is a modular interview that hB8 modules. Since IMS was
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designed to provide flexibility in an opeamded process, questions can be developed

based on a childbés response. Studies have dem
be utilized in lospital settings during pesperation periods to discuss p@iiatson

et al., 2002) Before undertakig the interviews in the clinic, the author (DG)

received specific training in utilising three of the modules of the IMS interview tool.

4.2.3.5. Procedure

For this task, the participants completed three oflétf& modules on a laptop: the
introduction, the emotion palette, and the somatic experience mdoiutbe screen

shot of the somatic experience module which also includes the emotion palette see
Appendix5). The introductory module is used to provide dggive information

about theadolescentThe emotions module is used to provide a discussion about
different emotions and how facial expressions should be labelled. Therefore, the aim
of this module is for the participants to label a palette of nine fapessenting

different emotions. The somatic experience module was used to collect information
about@madolescert s pai n eAx adelescermvoutdalescribe their pain
experiences using key descriptors: location of pain, type of pain, size, gneg dé

throb. In addition, the participants ascribed a facial expression label to a face that had
already been labelled. The interview schedule for this task is in App2nthe
guestions were designed to use erpa;dm adol escent

and their pain experiences.
4.2.3.6Analysis

The coping dataset from the transcripts of the IMS interviews was analysed using a
framework analysis. The aim of this analysis was to develop a coping framework. In
the first charting phase the coping behaviothat were sed were previously

identified (Ghio, 2011)o organise the coping data. The coping behaviours were
indexed according to the intent for that coping and two initial themes of coping goals
were identified. To generate the final thematic framework, the copinglwraks

were reviewed fomajor themegthese are usually labelled as parent theimése
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literature(Ritchie & Spencer, 1994however it will continue to beeferred to as
major themen this work. The final thematic framework identified consisted of two

subthemesf coping goals and omaajor themeas a higher order coping goal
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4.2.4.CSSRM: Dynamic Feedback

The final stage of the GSRM is the feedback component. Tdim was to examine

this component by identifying predictors of behaviour over time. Theredore,
longitudinal model was used to investigate the dynamic relationship between iliness
perceptions and illness outcomes. This study represented tmegdttoy

component of the GSRM that proposed the illness perceptions and outcomes would
change and intecorrelate over time. The specific hypotheses for this study can be
found in Chapter section7.3.

4.2.4.1.1Design

Longitudinal data wre used to explore relationships between illness perceptions and
behaviours collected by CAPS owtareetime points: baseline, year 1, andThe

use of longitudinal data enabled an investigation of the direction of the relationship,
as well as the rolef mental representations and pain in predicting the physical
activity. The variables of emotional representations as measured by tte Wege
modelled with physical activity as measured by the Child Health Questionnaire
(CHQ-PF50; Landgraf et al., 1996The CHQ is completed by parent/guardian
therefore it can be considered a perhaps more objective otisealaneasure of
aspects of their chil dos bmregodoftherur s as
behaviour. Two covariates were included. These were the pain score\OhStas

filled out by theadolescentand the General Health Questionnaire s¢GieQ);

Goldberg & Williams, 1988)a measure of parents psychological wellbeing filled out
by the parents about their own health and perceptions.

4.2.4.2. Methodological ConsideratianData Management

Missing Value

Missing data is a common problem in any dataset; the issues of bias, power and

recoverability arise when managing the missing values. These issues are dependent
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upon the mechanisms used to capture and generate data ttoatifado in certain

cases. There are different statistical methods for imputing values for missing data.
The choice of statistical test utilised to impute values for missing data is determined
by these mechanisms. The following section describes antedefiose mechanisms

used to capture data and statistical methods for missilug imputation.

Definition of Missing Data

The missingdata mechanism is the probability that data are missing (M) given the
values otthe observed and missing dé@Rubin, 1976) Thesanechanisms according
to Rubin(1976)can be classified in three categories, 1) missing completely at
random (MCAR)2) missing at random (MAR) 3) missing not at random (MNAR).

1) Missing completely at random (MCAR)
If missing data are missing completely at random then the probability
that data are missing does not depend on the observed or missing
values.

2) Missing at Randm (MAR)
If missing data are missing at random then the probability thabdata
missing depends on tludserved values but not depenten the
missing data values.

3) Missing not at Random (MNAR)
Data that are categorised as missing not at rapntt@mesing data is
informative missing data. Therefore, the probability that data are
missing depends on the values of the missing daesehfissing data

are expected through logical inferences about the missing data.

Missing Value Analysis

The missing vales were explored in STATA 13 software by identifying missing
value patterns and the available complete cases when all potential confounders and
variables for the longitudinal model are included. For some missing values, the

missing data were not missingrandom, for example some baseline data were
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missing because questionnaires like the-lP@ere completed by the parents as a
proxy for the adolescent age 11, rather than by the adolescent. The questionnaires
completed by proxy were not included Iretda@aset as this might haweased the
relationship with the outcome measure of physical activity that was completed by the
parent. As shown ifiable 5there were missing values at each time point and these
were not always the same participant. Thereforeetivere different samples

available at different time points. In each time point there was more than half of the
data missing. To reduce the sample to only include participants with coropsete

which have data at baseline, time point 1, and time pomie2nt a reduction from

264 participants to 55 participants this meant that there were around 79% missing

data.

Table 5: Missing Value Patterns and Percetages

Baseline| Yearl | Year?2
Total 136 134 148
Missing 81 79 93
% Misshg 59.6% 59% 63%

Dealing with Missing Data

There are major issues to consider when there is such an extensive amount of
missing values. There are different methods of imputation to handle missing data.
One method would be to use only the comptetee nethod which is the most
conventional method. A limitation of this method is that it can exclude a large
amount of the original sample (Little & Rubin, 2002), and this leads to issues with
possible bias estimates and that the sample may be unrepresaittiteseriginal
sample. Other methods may include different types of imputation, including simple
mean imputation or regression mean imputation, however, these methods are not
recommended with when the proportion of missing to complete cases is so high and

can introduce bias (Jones, 1996). A much more complex method using multiple
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imputation is thought to address the limitations of these other imputation methods as
well as the issues that might arise from compbatee methods. Although there is no
inherert reason why multiple imputation is not possible to use with a small sample,
the more missing values to impute the longer the analysis wilEspeciallyas the
imputationbecomes a much more complex analysis and there is more space for
issues or bias awould require adghoc analysis as this may result in more mistakes.

A multiple imputation analysis rerun can produce different estimates due to the
nature of the analysis (Nakai & Weiming, 2011), therefore the comparison would be
between an analysis of mpletecase and the multiple imputation to explore if

similar results are being identified in the larger imputed sample. This requires time
which was beyond the scope of the PhD timeline, as the longitudinal model had to be
built after the qualitative worlvas completed (Chapter 6). Completese method

was used in this study to deal with missing data, after consideration of other methods

to handing missing values, and after reviewing the sample numbers.
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4.2.4.3. Participants

The participants whose datame included in this study reported in Chapter 7 were
those recruited by CAPS from 2004 onwards (when@i@Qtroduced) and were

aged between 11 and 13 years at the baseline time point. The following flow diagram
(Figure 9) showsthe final sampl®f 264 participantfrom CAPS that were included

in this study.

CAPS Cohort
n =1, 492

Excluded if baseline collected
before 2003
n =559

\ 4

A 4

Collectad from 2003 onwards
n =933

Excluded if did not reach 3 time
points (Year 2)
n =352

\4

\4

Reached Year 2
n =581

Excluded if do not have IP@ data
n =110

v

A 4
Have IPQ data

n =471
.| Excluded if not aged between 1]
g to 13 at baseline
n =207
A4
Final Sample
n =264

Figure 9: Flow diagram of participants recruited in Sub-Study
Participants that wre included and #héusion criteria to reach the final
sample of participants included in the CAPS-stumly fo the dynamic

feedback sttudy of this thiss
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4.2.4.4. Variables and Materials

lliness Perceptions emotional representations

The IPQR assesses different domains separately and allows an analysis to include
different domains. For this longitudinal model one of the domains was fitted into the
model, the domain of emotional represewtadi As introduced i€hapter 2the CS

SRM proposes a separate but interlinking pathway for emotional representations.

This constuct is theorised to inform about coping behaviours and derive specific
illness behaviours. For this domain the questionnaire assess different emotional states

of upset, anger depression, worry, nervous, and anxiety.

Pain Score

The hypothesis is that pawould influence the beliefs about the impact of the
arthritis, the emotional representations and alsatlodesceri s behavi our .
Therefore, the model will explore the role of pain in these two factors. Pain intensity

as measured by a visual analoguees(AS) was utilised in this model.

Child Health Questionnaire (CH@)outcome

The Child Health Questionnai(€HQ, Landgraf et al., 199&as developed as a

generic qualityof-life of children and adolescents and is filled out by
parents/guardians. This measure aimed to produce an assessment of quality of life as
an outcome measure. The CHQ was adapted andatedifor a British cohort

involving a sample of patients witluvenile Idiopathic ArthritigNugent et al.,

2001) In the British cohort the CHQ was successifudliscriminating between

hedthy controls and JIA patien{®lugent et al., 2001)The adapted British version

of the CHQPF50 isthe one thaCAPS collects.

The CHQPF50 has fourteen concepts and two summary component scores measured
with twelve multiitem scales and two single items. The items of the &G0

were developed through qualitative techniques: comprehensive literature reviews,
interviews, and focugroups with children and parents. The concepts and component

scores are presentedTiable®, listing items and the descriptions of the each
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concept. Internal reliability of the CHQ was found in a clinical sample of 71 children
with JuvenileRheumatoidArthritis (JRA;Landgraf et al., 1996The scoringf the
CHQ-PF50 is standardized. Theeare algorithms for scoring the overall scales and
this is to ensure the reliability and validapd comparisons across studjeandgraf

et al., 1996)

Table 6: The Child Health Questionnaire (CHQ-PF50)

Concept scalesf the questionnaire that make ting composite scores

Concept scale/item Number Description
of items

Global health (GGH) 1 Measure of a subjtive assessment of overall health
and illness

Physical functioning (PF) 6 Measure of seltare, mobility, limiting activities to
assess the presence and extent of physical limitatig

Role/social limitation$ 3 Measureof limitations in social role (school/friends)

emotional/behavioural (REB) due to emotional and behavioural difficulties.

Role/Social Limitationg Physical 2 Measure of limitations in social role due to physical

(RP) limitations.

Bodily Pain/Discomfort (BP) 2 Measure of degreéntensity) and frequency of gener
pain and discomfort.

Behaviour (BE) 5 Measure of frequency of behaviour problems and
ability to get along with others.

Global Behaviour Item (GBE) 1 Measure of overall overt behaviour as a component
mental health.

Mental Health (MH) 5 Measure of the frequencies of both negative and
positive states.

Self Esteem (SE) 6 Measure of seleésteem, satisfaction with different
aspects and ability to get along with others.

General Health Perceptions (GH) 5 Measureoft he parentods perce
including past, present and future health.

Change in Health (CH) 1 Measure of reported change in health status compg
to one year ago.

Parental Impadt Emotional (PE) 3 Measure of the amount parental tist related to thei
chil dds health, emotion

Parental Impact Time (PT) 3 Measures of parentds pe
childdés health, emotion

Family Activities (FA) 6 Measure of the frequency of disruption du¢h®e
chil dds health or behav
activities

Family Cohesion (FC) 1 Measure of the familyéos
other.

General Health Questionnaire (Covariate)

The General Health Questionnaf@HQ, Goldberg & Williams, 1988)as

developed for a community population in order to detect psychiatric disorders. The
selfadministrated screening questionnaire does not measure traits but ratter tests
patterns that increase an inability to engage in healthy behaviours. In CAPS, the

parents of adolescents with JIA complete the GHQ about their own experiences and
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health. The GHQ is not intended to measure attribution styles; the tool was designed

to measure a present sté@oldberg & Williams, 1988)The results of this

guestionnaire were included in the model because the state of the parent, at the time

of the testing, might have an effectbrow t he parent perceives

and behaviours.

The GHQ utilised in this study was the GFQ, which consists of 30 items. Each of
these items includes a four point Likert scales for the responses. There are two
methods of scoring thesesponses. The GHQ method is by assigninga O ora 1 to

the four points of the Likert scale. Thereby, the two lower scores are both recorded as
0 and the two upper scores are recorded as a 1. The other scoring method is the usual
method of scoring Likert stes. Each point on the scale is assigned a number from 1

to 4. An overall sum of the responses is calculated for either scoring method. The
GHQ-30 was completed at every time point by the parents. For this study, the Likert

scale scoring method was utdsto allow for sensitivity to change in scores.

4.2.4.5. Procedure

On recruitment into the CAPS study participants and their parent/guardian are
provided with questionnaires to fill out (baseline). The baseline date is the date first
seen by gaediatric rheumatogy consultantAt that point the following data are
collected; family history, education, treatment/medication, and previous medical
history of the child. At this time, the patient and/or their parent/guardian complete a
series of questionnaires; whialcluded the CHEPF50, CHAQ, and GH@O. The
follow-up periods argearlyafter baselinegr the initial consultations, for 5 years

and then again at™Zand 18" year The follow-up questionnaires are sent out to the
patient and a parent/guardian usingrtregling database.

4.2.4.6. Analysis

Descriptive statistics were used to summarise variables with the median and inter
guartile range (IQR) fornen o r ma | continuous variabl es.
were used to determine associations between physical aciviotjonal

representations and pain at baseline, yeand 2 Crosssectional linear regressions
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were used to determine whetlpain and emotional representations significantly
predicted thghysical activity (dependent variable) the same year. Backward
stepwise regressions were used to determine whether physical activity (dependent
variable at year 1) from baseline predictors;
emotional distress GHQO, time to first referral (disease duration), and gender.
Longitudinal mediation models were used to determine the role of pain and
emotional representations in predicting physical actiitlikelihood ratio test was

used to compare the fit of the two models to provide a statistical rationale to reject or
accept a madel. The best fitted model was taken forward for mediation analysis, to
determine whether the associations between emotional representations and physical
activity were explained to some extent by pain. A S@abdman test was used to

determine the extemf mediation in the total effect being mediated in the model.
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4.3. Assessment of Representatién&daptation and modification
of the IPQR for use with adolescents with J(Aim 2)

The second aim was to identify the best method of assessing the illness
representations of adolescents who have atemg condition. Therefore, based on

the results from the first aim and the studies described above, the second aim of

thesis was to develop a new version of the-RQt o0 assess adol esce
representatins. The first objective was to develop an adolescent specific measure of
illness representations. The second objective was to test and evaluate the
psychometric properties of the new measure.

4.3.1.Research Paradigm

This second part aimed to develop an édappf the assessment of illness
representations based on the interpretation of the previous work which addressed the
first aim of this thesisSection3.2). Todevelop an adapted questionnaire, two
studies weg conducted utilising mixethethods over two phases. The research
paradigm to address this second aim is a sequential exploratory design with a
qualitative and quantitative sequer{Czeswell, 2003)For the first phase of this
research paradigm, the objective was to develop the questionnaire diseiriag
from the previougqualitative work ofSection 42.2 andSection 42.3andadapting
the revised illness perceptions questionnaire QT he first hase of this research
paradigmas shown irFigure 10, was to test the face validity of the new item the
adapted questionnaire. The data were collected qualitatively through aerogesh
feedback form (préest phase). The next phase was a quantitative study using
statistical methods with the objective to test the validity and reliability of twe ne

questionaire (fieldtesting phase).
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Qualitative Data
collection and
analysis

(Objective 6)

Phase 1

Quantitative Data
collection and
analysis

(Objective 7)

Phase 2

Figure 10: Research paradigm

Interpretation of
entire analyses

(Questionnaire)

The developmet and adaptation of new measure/questionnaire. Adapted from
Tashakkori and Teddlie (1998) Mixed Methodology: Combining Qualitative and
Quantiative Appraoches. Sage Publications Inc., Thousand Oaks, CA.

The research paradigm utilised in the development and adaptation of a new measure
is presented above Figurel0. The questionnaire was sent out to adolescents in the
Childhood Athritis Prospective Study (CAPS). Description of the recruitment and

the statistical tests utilised can be foumdler Sectiod.3.2and Section 4.3.
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4.3.2.Assessment: Developing Questionnaire

An adapted questionnaire was developed from the results cdltbcteigh the
cognitive interviews. Before fieltesting the modified questionnaire, there was a
pre-test (pilot) study that aimed to identify any ambiguous or difficult phrasing or
responses The following sections in 8.2.1describe this préest study

4.3.2.1. Design

The purpose of this initial study was to identify and then address-@ngpé

potential problems with the modifications before sending it out to the patient
population. Therefore, the objective of thisqeet study was to establish face
validity of the changes made to the questionnaire. To establish face validity and to
test the linguistic validity, the questionnaire was sent to adolescents without JIA to
answer the questionnaire and provide feedback on the languatmgtidfound

under Sectin 4.32.4.

4.3.2.2. Methodological ConsiderationisContent Validity

Validation is a process of assessing if the tool measures what it intends to measure.
These processes involve different stages in providing evidence in the adequacy of the
tool in measuring thatended theorised constructs. Validity can be further

elaborated into three main categories of validation these are: content validity,
constructvalidity, and criterion validity. For the pttest study described in this
currentsection (Section 4.3)Zortent validity was tested. Construct validity was

tested in the subsequent figlekting study and is defined 8ection 4.3.3.2

Content validity is the process of testing of the relevance of the items of the
guestionnaire and assessing the developmeahbse items. Item coverage and
relevance along with face validity are aspects that are closely related to the category
of content validity. One key aspect of content validity is the comprehensiveness of
the items and the process of content coverage &ndhree should be the first to be
tested when developing a questionnaire. Testing item coverage and relevance can

entail different approaches that ensure all items are relevant to the theorised
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construct. For the adaptation of #f-R in this PhD, the &m coverage and
relevancevereassessed in the content analysis describ&gation 4.2.8. After

the new and adapted items were generated, the new items in the adapted
guestionnaire were assessed by the research team before testing the face validity in
the pretesting study. Following construction of the items, face validity was tested
using processebat ensured the validity and lackarhbiguity of the language used.

Face validity was thus defined for this study by having validated the items at face
value; the tool appeared to be valid through these rigorous developmental procedures

and approvals.
4.3.2.3. Participants

Participants were recruited through an opportunity sample of adolescents aged
between 11 and 16 years willing to take part in testing thdiqoeaire and

answering further questions about the new items.
4.3.2.4. Materials

First version of new questionnaire

The questionnaire was developed through rigorous analysis of the results from the
work described in Sectioh2above. There were two stages of elepment before

sending the new questionnaire to adolescents for assessment of the comprehension of
the items. The first stage development of the new questionnaire was deriving the

items and changes using the synthesis of the results of the studies rgahentS

SRM (from results in Chapter 5, 6, and 7). This was followed by a consensus
validation exercise undertaken by members of the wider CAPS team. Further
modification of items resulted from this exercise. After consewsisseached the

questionnairevas distributed to adolescents for the final face validity.

Feedback questionnaire

A feedback questionnaire was developed to provide the space for adolescents to give
specific and general feedback on the version of theRRRey completed. Fayers

andMachin (2007)recommendasking participants to review the instrument in
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general as well as asking for specific information regarding items. The questions that
were completed from the felealck questionnaire are as follows and the full

guestionnaire is found in Appendbx

a) How long did it take for you to finish the questionnaire?
b) Were the instructions clear?

c) Were there any words or terms you found difficult?

d) Were there any questions youlgiot understand?

e) Have you any other comments?

4.3.2.5. Procedure

The participants were provided a cover letter with instructions that asked them to
think of a recent occurrence of pain when answering the questionnaire. Furthermore,
they were asked to provideeigback on each of the four sections of the new
questionnaire; asking specifically if the instructions were clear, if there were any
words or terms that were difficult and if there were questions they did not
understand. Lastly, there was an opgeded qudson for the adolescents to write any
other comments. Feedback was collected and changes wdestonclarify the items

in the new questionnair&or the complete pack of what was sent to the participants

see AppendiX.
4.3.2.6. Analysis

The purpose of the pitest study was to examine the face validity of the adapted
guestionnaire and the new items. Language validity was established by testing if the
items are comprehensive to adolescents aged between 11 and 16. This was completed
qualitatively through synthesigy the answers from the feedback questionnaire. If

there were any issues derived from the synthesis of the answers of the completed
feedback questionnaires, changes were made for the version to be sent out with the
field-testing studydescribed in Sectiof.3.3.
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4.3.3.Assessment: Validating Questionnaire

The second objective was to validate the adapted questionnaire as part of the work of
developing an adaptation of an assessment tool of théRIPI@ validate a

guestionnaire, the psychometric properties weetuated and tested. For the scope

of this thesis, réest reliability and construct validity were testétiese

psychometric properties are describe®attion 4.3.2 and 4.3.5.
4.3.3.1. Design

This was a survebpased questionnaire validation. This studydu$e postal survey
reauitment system fron€CAPSto recruit a clinical population. This fiekesting

study was set up with two phases; the first phase was to complete the questionnaire
alongside the other CAPS questionnaires and in the second phaseletedhe

new questionnaire again to assess thiesereliability.

4.3.3.2. Methodological ConsideratiagnValidation and
Reliability

One key aspect of validation is assessing how well the items are measuring the
construct as intende@onstruct Validityis anassessment based on a hypothetical
model of the relationships and concepts being measured by tl{Eayels &

Machin, 2007) There are three questions to address when testing the construct
validity: the dimensionality, homogeneity and the overlap of the items and proposed

constructs.

To test the dimensionality of the proposed constructs, multivariate analyses can be

utilised. Analyses such as factor analysis, or latent variable analysis, canuiisting

if all items in a proposed construct/domain load to a single latent variable. To test the
homogeneity of those i(Crenbash, 19%81lJeerminedif ac hoés Al ph
the items are internally consistent. Lastly, etating all the iters to assess and test

overlap in the latent variables.
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While validation testing is to ensure that the tool is measuring the intended constructs
and hypothesised modetsliability testing is to ensure that the tool has consistency
and reproducibility. Onenethod of testing the reproducibility of a measure is to
distribute the tool repeatedly, assuming that the patient is stable over the testing time

period. A measure of the level of agreement would determine the reliability.

4.3.3.3. Participants

The participantshat were recruited for this study were included if they met two
conditions. The first condition is that potential recruits were already enrolled on
CAPS, thereby meeting the inclusion criteria for CAPS. The second condition was
that they are aged betwegh and 16 years at the time of recruitment into this study.

There were 816 adolescents in CAPS who met these recruitment conditions.
4.3.3.4.Materials

Adapted questionnaire

The questionnairésee Appendi®) developed in the preest study previously
descriled inSection4.3.2.4was sent out to complete. A full description of the

guestionnaire is provided in the results Chafter

Pain VAS

A pain visual analogue scale (VAS) was added to the questierfaaidescribed in
Section 4.2 4).

4.3.3.5. Procedure

Potental participants for the fieltest study were identified from the database of
CAPS participants. Those who were eligible were sent an additional pack alongside
their usual CAPS questionnaire packs. Within the additional pack was included a
letter introduang the fieldtest study and the study team. As part of the recruitment

process, a fiveninute film was created and posted on YouTube
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(https://www.youtube.com/watch?v=t6 FZD5FwY4hd this film wasent out

through the CAPS newsletter and Facebook to provide more information on the

study and the questionnaire.

Phasel

As shown inFigurellin Phase 1 of the fieltesting study, the new questionnaire

was sent with the questinaire pack according to the CAPS protocol. A complete
guestionnaire pack was sent, that included: a cover letter, the consent/assent forms,
and a copy of a questionnaire with jp@&d envelope in accordance to the CAPS

protocol.

Follow-up Phase

If the participants consented to be contacted for the fellpvphase they were sent
the questionnaire again to complete two weeks after the initial questionnaire. The

data collected in the followip phase will assess the testest reliability.
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Send their usual questionnaire pack.
Phase 1 Follow the usual protocol by CAPS
Include:
e Invitation letter
e New questionnaire (PPQ-YP)
e Information Sheets
e Consent Forms
Consent
Do not send
Yes No questionnaire
again
If participant consented to
Phase 2:
Phase 2

Aftertwo weeks from when
they filled out Phase 1
questionnaire, they will be
sent the PPQ-YP
questionnaire again.

Figure 11: Flowchart for recruitment process

Ethical Considerations

A substantial amendment to the CAPS study was submitted to the REC in August
2013. The amendment to add the adapted questionnaire with the questionnaires
CAPS send every monthas accepted September 2013. The questionnaire has been
incorporated into the study mailings and the questionnaires were posted in October
2013. All the data were anonymised and entered into an Access database by the study
coordinator. A secure databasasiestablished and the usual CAPS protocols were
followed with storing the data separate from personal records. The databases are

password protected.

The North West Research Ethics Committee (REC: 02/8/104) granted a substantial
amendment to include theaated questionnaire in the CAPS questionnaire packs
that are sent monthly. This amendment specified that this new adapted questionnaire

would only be included for the participants who are eligible.
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4.3.3.6. Analysis

There were three analyses completed to testahstruct validity with this data set

as shown in the flowchart Figure12. Thefirst analysis was calculating the

Cr o n b a c H{1®%l)statiktipshsavell as assessing the homogendithe items

within each domain assessed the internal consistency. The factor structure was tested
using factor analysis to assess whether the items within each domain loads onto the
theoretically derived factors.

validation

Quanitative testing measures:
= Adapted questionnaireand a
pain VAS

Construct
Validity

Retest Reliability]

Cronbach'salpha |_| over2 time points - 2
and PCA weeks

Aim: assess reliability
toexamine the
[ |internal consistency of || - With patients who
theitems Ifill out follow up phase

All participants who
. completed the
questionnaire

Figure 12: Validation testing included in field-testing study

The data collected by administrating the same questionnaire over a brief period of
time (in this case 2 weeks) can be tested to evaluate the stability of the measure over
time. The data from phase 1 and ta¢a from phase 2 were compared using

pairwise ttests to determine, within subject, if there was a significant difference over
time. The pain scores completed from the pain VAS were utilised to identify those
participants who have not experienced any gkarn their pain experiences and

mayinfluence how they completed the questionnaire in the felipwhase.
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Chapter 5: | I | mess
fir ndings and

5.1. Overview

This chapter presents the reswitshe studythat address objectiveahd 2, which

both aimed to evaluate if the illness representation domains as identified by-the CS
SRM are relevant to adolescents. Objective 1 was to assess the degree to which the
domains identified by Leventhal et al (1984) in the &F8M are relevant to

adolescents with JIA and objective 2 was to assess the suitability of tHe IPQ
(Changed to IP€L in the study) for adolescents with JIA. To answer the questions
raised in objectives 1 and 2, two separate analyses, content and framework, were
conducted orthe cognitive intervievdata (see Sectioh22.7 and 4.2.2.8fSection

5.2 presents demographic information about the participants who completed the
cognitive interviewing with the IPG questionsResults of the content analysis and

the framework analysiof each domain assessed by the-B&re reported within

the individual sections (found in Section 5.3 to 5.8). For ease, and to report the items
of the questionnaire that elicited the thialloud data, the results of the content

analysis which addressebjective 2are presented firsand these are followed by

the findings and discussions which address objective 1.

The coding manual for the content analysis was generated from three random

transcripts and was presented in Chaptdiatled. Ther e were five ¢
problemd (the participant had had no di
item), fAnot relevanto (the item did not
(the endorsement didéneotamamemt $ hei fii ¢
(the answer did not match the item), an
longer to answer or had to skip it). This classification was applied to each of the

participant s r espo-€8emdertd alowea aomparaiive e m o f
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analysis of the endorsements and the underlying reasoning. The results of this
analysis are presented separately for each domain of illness representations.

Cognitive interviewingaimedto elicit the cognitive processes undentyia
participantds r espons eC. Fudheramalydisofalle t he i t ems
think-aloud data was then used to ascertain a medepth understanding of the

underlying mental constructs of the adolescents. This framework analysis facilitated

determining a range of beliefs held within each construct by the adolescents and if

these beliefs map to the original proposed constructs.

5.2. Participants

Twenty-one adolescents were recruited. The content analysis was undertaken on 21
sets of data, and theafnework analysis on 20 datasets because one participant did
not complete the cognitive interviewing task due to time constraints at the clinic. Of
the final sample used in this analysis, 70% were aged between 11 and 13, with the
average age of thiroupbeing 12.4 years. The remaining 30% were aged between
14 and 16, with an average of 15.4. Descriptive demographics can be fatatden

1.

Due to the nature of the interviews and the setting, some adolescents took longer to
complée the thinkaloud stage of the interview, therefore not all adolescents
completed the section of the IRQthat assessed the Identity domain. Participants
who completed the Identity domain were the adolescents who agreed to continue
with the interview dgsite going over the timeframe suggested. Only half of the
participants who completed the cognitive interviews also completed the cognitive
interviewing of the identity domain. These participants are highlightédte7. A
meanage for this group of participants is 13.4 years, with mean disease duration of

5.1, and a mean pain and CHAQ score of 0.59 and 26.6 respectively.
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Table 7: Description demographics of the participants who took part in the qualitéive study.

Participant Age JIA Pain CHAQ Disease
Alias (vearsand  Category Score  Score Duration
months) (0-100)  (0-3) (Years)
Fayé' 11.2 2 0 0.13 8
Kevin 11.2 4 68 0.38 3
Lucy 11.7 1 18 1 5
Neil* 11.7 2 13 0 7
Bianca 11.8 2 10 0 4
Gwerf* 11.11 4 9 0.63 6
Vincent 12.0 4 83 1.3 7
Jodié* 12.1 2 26 0.63 2
Carrie 12.7 2 41 0.50 3
Wyatt* 13.3 1 7 0 6
Adam 13.4 2 0 0 3
Daisy 13.8 5 6 0 3
Rachet 13.8 1 4 0.3 4
Sara 13.11 2 53 2 2
Eleanor 14.3 2 48 1 3
Zahra 14.5 4 1 0 4
lar® 15.5 3 49 1.3 5
Tayd 15.6 3 11 0.13 8
Paige 15.6 2 6 1.75 11
Mia” 16.5 1 61 1.50 1
Harrisorf* 16.10 2 22 0 5
Mean 13.38 36.3 0.80 4.76 5.3.
Note A those partici pant s?pavtiipantevieoropy cempletedtiehe |1 dent i
pain interview? the participat who only completethe cognitive interivew of the IP@. JIA
category: 1. Systematic arthritis, 2. Oligoarthripsrsistent, 3. Oligoarthritis extended, 4.
Polyarthritisi RF negative, 5. PolyarthritisRF positive, 6. Enthesistis related arthrils Psoriatic
arthritis, 8. Undifferentiated arthritis
lIness Identity
The construct of i1illness identity

asses

the related symptoms that are attributed to the condition. The following provides an

analysis of the IPEC items that assess identity (symptom attribution) and iliness

coherence (comprehensible understanding of the condition). The domain of identity

is assessed by a list of 14 symptoms that a participant would attribute to arthritis. The
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domai n of il l ness coherence i s assessed

beliefs regarding how well they understand arthritis.

5.3.1.lllness Identityi Content Analysis

The items assessed in the domain of Identity take a different form to the other
domains in the questionnaire. There is a list of symptoms with two columns. If the
participant assesses they experienced the symptom they then answer if they believed
this symptom was because of their arthritis. The frequency of problems with these

symptomss shown inTable8.

Table 8: Content Analysis with Identity

Frequency of problems with the items relatedentity.

IPQ-C No Not Incongruent | Incongruent | Confusion Total
Items problem | relevant | endorsement answer number
of
problems
Feeling 9 1 0 0 0 1
Z | Pain
® | Sore 9 1 0 0 0 1
Z | mouth/
throat
Felt like 8 1 1 0 0 2
vomiting
Coul d 8 2 0 0 0 2
breathe
well
Lost or 7 1 2 0 0 3
put on
weight
Feeling 7 1 0 1 1 3
tired
My joints 8 1 0 1 0 2
felt iff
Sore 8 1 1 0 0 2
eyes/not
see well
Feeling 6 1 3 0 0 4
unwell
Getting 10 0 0 0 0 0
headaches
Could not 9 1 0 0 0 1
sleep well
Upset 7 1 2 0 0 3
tummy
Felt dizzy 9 1 0 0 0 1
Felt weak 9 1 0 0 0 1
TOTAL 114 14 9 2 1 26

138

Wi

t h



The most frequent problem the participants had with these items was that the
attribution was not directly due to the arthritis but rather a side effect of the
treatment. The most common of these symptoms lest®r put on weight, feeling
unwell, upst tummyFor these items, participants like Daisy, aged 13, wanted to
circle bothyesandnoto the question whether these symptoms are related to her
arthritis but were due to the treatment for her arthritis. The other problems were
found with the itemmy joints felt stiffas stiffness did not encompass other

symptoms such as sore joints. For some adolescents the relevance of the symptoms
differed, like Wyatt, aged 13, the two weeks duration period to report symptoms was
not relevant to Wyattnd for Tga, aged 15, theitemo ul dn ot Wwasmeoat he

specific enough as it wahortness of breattihatwas related to her arthritis.

5.3.2.1llness Identityi Framework Analysis

The adolescents who completed the cognitive interviewing for the identity domain o
the questionnaire circled similar symptoms. However, the attribafitme symptom

was bothattributed with lhe arthritis and the treatment related to their arthritis. The
framework analysis found that individuals attributed symptoms according to what
they believed caused that specific symptom. This is a higher order of appraising the
symptoms, as it follows the primary appraisal of decoding and dimysensations

into symptomgHenderson et al., 200 7#yor trese participants, they believed only
some symptoms were caused by arthritis and the other symptoms were caused by

aspects related to their arthritis (as showRigure13).
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Identity

\ 4 \ 4 \ 4

Arthritis Related to Other Cause
Arthritis
Believe the Not knowing
symptom is Believe how treatment
caused by symptoms are works, or if it
arthritis caused by will work.
treatment or
uveitis.

Figure 13: Framework analysis with Identity:
Themes identfied through the framework analysis for the
construct of Identity

5.3.2.1. Arthritis

The two symptoms that were stently identified as associated with arthritis were

feeling painandmy joints felt stiffThe underlying cause of these symptoms was

attributed to arthritis and participants substituted these symptoms as indicators for

arthritis. For example, Harrisoaged 16, only picked these symptoms as they were

the onlyones causedythis arthritis. Berry and colleagué993)foundthat children

(6 to 17 years) would describe what juvenile arthritis is either by specifying that

arthritis is a joint disease (i.e.s wo |l | e n, s porelsehasitisipdif | oi nt s 0
withoutcausab t t r i buwhem ydure.l éig hurts &and makes yol
This association between pain and joints stiffness caused by arthritis seems to be

common amongst children and adolescents with JIA.
5.3.2.2. Related to Arthritis

O her participants viewed pain as an indicati ¢
Gwen, aged 11, said that shefeelspaine c aus e | 0v eandaenshe t oo muc ho
attributedfeeling tiredto arthritis because wh en wal ki ng feet hurt beca

ar t h ritiseemesl forvadolescents like Gwen, pain had a purpose. For Gwen, pain
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was an indicator of the personal limits set by her condition. However, the cause of
the pain was not arthritjger se but rather the behavioural limitations, which

occurred after doig too much.

There were other symptoms that participants attributed to aspects related to arthritis
such as medication or in one case, uveitis. Symptoms sulc$t @ gain weight,
unwell,andfelt like vomitingwere allperceivedas caused by side effedrom the
medication. The adolescents map ¢hasakttributions to the symptoms. lan, aged

15, said thateelingunwellwasii b e c a u s e o f Similerlg, Wyadt,tageod 18, 0
and lan, attributedaining or losing weighto medication.

5.3.2.3. Other cause

Similar to adults, adolescents tried to make sense of symptoms by trying to attribute

a cause. For some symptoms that were selected, the cause was not linked to arthritis
or anything related to arthritis. As lan, aged 15, said about the synsptem

mouthft hr oat ; fAarthritis wa@othelcdosed synmmoena se a
were mapped to other illness as Tanya and Gwen, aged 15 and 11 respectively,

pointed out for the symptofelt like vomitingwas linkedtobeing gener al I 'y i |
This is despiteéhe fad that other adolescents attributed the sympigltriike

vomitingto the side effects of medication. The difference in attribution can be
mapped back to the adolescentsd experie
framework for what would make sensetftem. Therefore, those adolescents who

were taking medication that would have a side effect of nausea would have attributed
the nausea to their medication. For those who had other illnesses for which nausea
was a symptom, nausea would then be attribwut¢le other illnesses, suggesting

that adults and adolescents carry out symptom attribution in a similar fashion to each

other.
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5.3.3.ldentityi Conclusions

The content analysis showed that the full range of symptom attributions was not
captured as there asgmptoms also attributed to medication and treatment. While

the framework analysis showed how adolescents tried to make sense of coded
sensations, by mapping the causes of the symptom, research argued that symptoms
are a starting point to estahing if there is an illnes@Pennebaker & Skelton, 1978)
One method of establishing a condition is attributing symptom causes. Thalorigin
work byLeventhal, Meyer and Nerer(z980)theorised thasymptomatic

representations guides coping as well as both the regulationeaadaluation of the
treatment. The relationship between symptomatic representations, coping or
treatmentcan exist because bbw adolescents are making sense of abstract

sensations into concrete representations.

5.3.4.lliness Coherenck Content Analysis

Thefrequency of problems for the items assessing illness coherence is found in
Table9. The highest accumulation of problems was for the igysymptoms are
puzzling to meavith the participants providing mismatchadswers to the item by not
answering in relation to symptoms but rather in relation to the arthritisisThis
reflective of gproblem with comprehension and perhaps improper definition of
symptoms. The adolescents were able to define puzzling, (manyidikeaB aged 11
described puzzlingdsi t 6s | i ke | donot,buuweckeat st and
providing an answer regarding symptoms but rather answered the item referring to
their arthritis. B i l&knmow whatany artiwitis iscatid ahdh e |

| can sort of explain it .ObRottheteandh 6t f i nd

how it

tem wi't
t he r

understand my arthritisclearigndl don ét underiswowddrhave my art hr i ti

been expected that the answers would be mirrored; however this was not always the
case. This mismatch led to incongruent endorsements, as there were still aspects of
arthritis about which the adolescents were unclear. This may also be a reflection of

the use of a negative statementintheitemd onét wunder astlamnd my
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agael 15 pointsoufit hey coul d make it a bit more c
| had to think if | say disagred oes t hat mean | di dnodt knc
it mean | did know something about it. o
Table 9: Content Analysis with iliness coherence
Frequency of problems with the items related to illness coherence.
IPQ-C Items | No problem | Not Incongruent Incongruent | Confusion Total
relevant endorsement | answer number
of
problems

= | My symptoms 5 1 0 10 3 14
a2 | arepuzzling
& | tome
O | My arthritis is 14 2 0 1 1 4
2 | amysteryto
@ me
3 | l'understand 12 0 5 1 6
D e

my arthritis

clearly

My arthritis 11 0 4 2 1 7

doesnot

any sense to

me

I dondt 9 0 5 3 1 9

understand

my arthritis

TOTAL 51 3 14 17 6 40

5.3.5.1llness Coherencie Framework Analysis

The responses indicated that the items assessing illness coherence were too vague for

the adolescents. Framework analysis found patterns in the aspects that the

adolescents reported not to understand, and these sagfmeetnot assessed

individually. The adolescents had a general understanding of arthritis; however the

understanding was not coherent as there were specific gaps in their knowledge. None

of the participants provided a coherent explanation of the intproeésses involved

about their arthritis.
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lliIness Coherencsg

\4 \4 \4

Uncertainty Cause Treatment
There are Not knowing Not knowing
aspects they what causes how treatment
still need to arthritis or works, or if it
know. Feeling pain. will work.

uncertainty.

Figure 14: Framework analysis with lllness Coherence
Themes identfied through the framework analysis for the
construct of illness coherence.

5.35.1. Uncertanty

Some of the participants reported that despite having information about their

condition, there were still gaps to their knowledge. These adolescents spoke with

uncertainty regarding the extent of their knowledge. As Harrison, aged 1€ said,

knowabht about it I dondt know everything, I Kk
t hat 6 s IiTheselpartgipaats couldinot completely disagree or agree with

items such akunderstand my arthritis clearlgecause they felt there may be gaps in

their knowledge. As lan, aged 15, pointeddul, 6ve been told that it ha,
what happens. | dondt know i f anything el se i
know what | ¢ oThe loeliefladolescents beddrthiatitheyl haddimited

understading of their condition; itnay be an indication that these adolescents were
not provided with a coherent explanation of their condition. Just as Adam, aged 13,

specified that for him he feltthdta | i tt 1l e bit i s missing. o

5.3.5.2. Cause

For other participantshe gaps in knowledge were identified. The questions the

participants had about their condition were how and why they had the condition.
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Some of the participants claimed they understood arthritis but not the cause. There
were different definitions of caasincluding the cause of the arthritis, as Daisy, aged

13,saidil dondét know what brought it on, it
it J ust drthegcpusenottite.pain or the flangs, as reported by as Eleanor,

aged 14,whosaid Inckw how | 6ve got it because it
when it come up | was | i ke what does th

it Thé@unknown cause of the flangs also meant that the adolescents were unable

to understand the connemti between the arthritis and the related symptoms. As

Eleanor latersaid 1 t 6s | i ke | know itodés there and
|l i ke I dondét wunderstand it clearly beca

gives me pain even though itsij nt s . 0
5.3.5.3. Treatment

For some participants, the gap in their knowledge was about treatment. These
adolescents wanted to know more about the treatment and how treatment worked.
This may suggest that there are difficulties with communications between physicia
and adolescents as Faye, aged 11, highlights, k now what it i s an
talking [about]sometimes but not all the time. Sometimes they can do stuff for my
ankles when | know what they are talking about but if they do it for a different
[locaton]| i ke my neck sometimes if itbds new
a b o vAhother issue regarding the treatment is side effects of a particular treatment
as Lucy, aged 11, saild,|  duader8tand like the effects of the medication but |
knowaboa t my a This Agaim maly Ise.a eeflection of a lack of communication
regarding different treatment plans and the possible side effects or even how the

treatment will work.

5.3.6.lllness Coherencei Conclusions

Research with adults suggests that a disignand a label for a condition letd the
acceptance and integration of gendition nto selfidentity (Whitehead, 2006)

However, the currerdtudy showed that even with a diagnosis there were still
uncertainties in understanding the condition despite having a label for it. In this case,
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the label of idiopathic itself infers that the causenknown. This identification and
definition of JIA might be why the participants felt there were gaps in their
knowledge, and that they were not provided with a coherent account of their
condition. These gaps that the adolescents either identified exitied in their
knowledge requires careful assessment, as this may identify what information or
communication is required to consolidate their understanding of the condition. This
closer assessment may be achieved through modifications of the itertiside in

more specific questions about dréat aspects of the condition.

54. Cause

The domain assessing causal attributions had two sections. The first section followed
a similar patterrio a Likert scale, representing an endorsement of how much the
participat agrees with the item being a cause of their arthritis. The list of items
included different possible causes that are thought to be posaiusdeakttributions

to a health threat. The second section of the cause domain required the participants to
list the three causes they attributed to their condition from the items of the first

section. The content analysis reported below is an analysis of the first section of the
cause domain. The framework analysis included both sections of the cause domain in

the analysis.

5.4.1.Causeé Content Analysis

For most of the adolescents, they had one key threggrding what causebdir

arthritis. For some of the adolescents, they also had theories on the cause of-the flare

ups they experienced as well as the cause ofrthats. For example, Bianca, aged

llsadiWel |l there are other people in the family

cousin and other people who have got arthritis. So | think it does run in the family

and | have go tHoweter, Bianocarab breleved that hereown 0

behaviour and the type of person that she is caused theiflsjfig b e c au s e | know

thatl gotitfromthefamihp ut it 6s when | thatWimyosmport and dance
behaviour and that i s what it[pah]isdcausedd t hat 6s w

t h e nhater bn.indthe interview, Bianca explainedthat 6 d pr obably do t oo
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much to be able to control my arthritdi
know, | stop but then | would carry on doing all the sports and aesvétraight
afterwards after it calms down a bit | go straight into it but that could be a problem
because it h Causatattribditions sueh aeind o nduchvere

perceived as an episodic cause because it was inconsistent as Neil, ggpaotdd ,

outi someti mes it might not be doing too

come. O

As shown inTable10, the causal attributions afinking alcoholandsmokingwere
considered irrelevant to the adolescents as thegratwbd the question as if they

were drinking alcohol or smoking prior to the onset of the arthritis. For example,

I

Paige aged 15, referred to age of onddt,e cause at 3 and a hal

dr unk a n yPaige)Foredme hdolescents, the cdagaibution was not
relevant to them because they currently do not smoke or drink ajashalk Bianca,
aged11,said | wo ul dorQdrrielaged i2psaid,] dondét s moke.

For many of the adolescents, the itelnance or bad luckcluded two dferent
concepts in one item. For some adolescents, chance and bad luck were similar. For

example Lucy, aged 11, whosaid] t 6 s s[lpwad hb o rgtowever,t h . 0

most adolescents like Neil, aged 11, said they would have answered differently if

chane and bad | uck were separate items.
asni t6s not I i ke it was certain | would
just | i ke c h &elwald bhakegptt stdiongly disagree tor.bad luck as

i 6 csaaichance is just something that might happen but bad luck is when
everyt hi n @hebetefthat badlgck and chance are different led to

incongruent endorsements.
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Table 10: Content Analysis with cause

Frequency of pralems with the items related tause

148

IPQ-C Items No Not Incongruent | Incongruent | Confusion Total
problem | relevant | endorsement answer number of
problems

o Stress or worry 3 7 0 4 5 16
£ [trunsin the 18 0 0 2 0 2
@ | family

A germ or virus 12 2 2 3 1 8

Diet or eating 8 11 1 0 0 12

habits

Chance or bad 7 2 8 3 0 13

luck

Poor health and 7

bad medical carg 13 4 0 1 2

in my past

Pollution (like 9

fumes, dirty 11 6 0 1 1

water, and like)

or toxins in the

environment

My own 11 6 1 0 2 9

behaviour

My attitude (for 6

example 14 4 1 0 1

thinking

negatively)

about life

Family 11 8 0 0 1 9

problems, family

worries

Doing too much 12 1 2 5 0 8

Feeling down, 9

lonely, nervous 11 8 0 0 1

or empty

Getting older 7 10 0 3 0 13

Drinking alcohol 6 12 0 2 0 14

Smoking 7 12 0 1 0 13

Accident or 13 0 4 3 0 7

injury

Type of person 11 5 0 2 2 9

that | am

Immune system 7 0 6 2 5 13

in my body

TOTAL 182 98 25 32 22 177



The items related to psychological processeated confusion in how those items

can contribute to the cause of arthritis. For example, lan aged 15, could not

understand the relationship between psychological processes, suglatgude (for
example thinking negatively) about ldadthe itemfamiy problems, family worries.
Hesaidiil dondét think thinking about thinki
think negativel fpllomedhylid dosntdbtcahseaki tdher
going on in the family that caused it to me. | amswe how to explain,itf there

was something going on in the family I
caused arhetlimkbeatweenpsyahological attributions suclieating down,

lonely, nervous or empgnd an onset of a physical diseases hard to grasp, as

Wyatt,age 13,saidiar t hri ti s i s more of a physica
emoti ons had ankoweverftesone adolescants, psydhologital . 0
attributions may be linked to triggering flan@s and this led faaome of these

psychological attributions to be endorsed with a different answer.

5.4.2.Causé Framework Analysis

The participantsd causal attributions f
that they believed were the underlying cause of theiriistas shown irFigurel15.

The participants created plausible causes based on their experiences. As highlighted
by the content analysis, for some adolescents there was one overall theory of the
cause of arthritis, and then anethheory of the cause of the flaups associated

with their arthritis. For the framework analysis, the ratings of the causes (the second
section of the cause domain in the questionnaire) were taken into account.
Furthermore, how these leading causaldfelmapped onto the other causal

attributions was also taken into account to assess the coherence of their causal
attributions.

The adolescentsd understanding of the wu
back to the information that was availabdehem. This was either from what they

know about how the body works or from their experiences. This finding supported
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the cognitive psychology theories of how an individual reaches equilibrium through
the processesf both assimilation of that experiengethe acommodation of

previous schemg®iaget, 1969)and they keep information that can hielpld a

mental representatiqiheventhal et al., 1980Fvidence for these theories was
highlighted by lan, aged 15, who could not make sense of the conneetween

stress or worryto the onset of the arthritis, but there nadso be a relationship

between stress, worry, and the pain episodes.

il donét think there is a | ogical i nfo
stress or worry had caused igbt [it] when | was

younger and | was never stressed or worried when |

was younger. lam notsureteb honest, i tdés just it

could be nowit could be involvedSress or worry

could be involved in triggering it so when | get

stressedalot t 6 si tj ucsotul d be painful .o
Cause
\ 4 \ 4 v
Internal External Unknown
Processes Processes
Not sure, so
Accident or heldcausal

Hereditary, or
virus and
immune system

trauma that attributions
occurred before| | such as getting
onset triggered older, or doing
arthritis. too much.

Figure 15: Framework analysis with Cause
Themes identfied through the framework analysis for the
construct of cause.
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54.2.1. Internal Processes

The adolescents who reported that the mostly likelyse of their condition was

internal processes, such as their immune system, a virus or germ, or hereditary were
those adolescents with family members who were diagnosed with arthritis. These
adolescents named the different relatives who also has ardimdgtias Eleanor, aged

14, concludediisoi t car r i es oAdolescedts liketEleanorpanla 1t . 0
theory for the underlying cause and in addition believed that there was a separate
cause for symptomatic episodes, that is, something elsi tha o § foricekample,

doing too much, growing older, or external factors such as damp or going from hot to
cold. Experiences of being ill before onset led adolescents like Harrison, aged 16, to
believe the cause was a combinatiom gierm or viruandimmunesystenas he

recalledil| t hink | was quite sick a few weelk
trigged it él[imnunesystemiedcted tortltee wymptdom erm could

have affected it trigged . 0

Earlier qualitative work reported that chiégr and adolescents do believe that

internal processes such as heredity, infection and aging can afmoluody children
getarthritis(Berry et al., 1993)However the participants in the current study did

not believe these processes were mutually exclusive, and they spoke of underlying
illness triggers and apisodic triggers. Participants such as Eleanor, Lucy, and

Bianca had beliefs about separate underlying causal belief and a belief about episodic
cause of the pain/flareps of arthritis. Participants such as Mia, aged 16, also

believed the cause was bernal processes; a combination of hereditary and

immune system, with chance:

Abecause | think itdéds by chance | g
have got it cause its all the women
it so my sister could have had it but | gangtead but then she

could develop it in future like my mum and her sister has so |

dondt know. O
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5.4.2.2. External Processes

There were participants who emphasised an external trigger as an underlying cause

of their arthritis. When discussing environmental teiggy the participants took into

account the exposure to the environment. For example, if they were exposed to

similar environments as their family, and they were the only ones in the family who

had arthritis, they reasoned that it could not have beentameaktrigger such as diet

or eating habits, exemplified by Bianca, agediili,t j ust doesndét depend o
eat if | get arthritis, like if | eat the same food as my brother and sister and my

friends and t heyHoweveradolésterstguohtas Raisy, dgedil3, i s . 0

pointed out both her and her mum had arthritis, so it was a combination of hereditary

and environmental factors because they lived behind a trainfirack e p ol | ut i on
cause | i ke where we |livesni @htt hleeohhiynd oa It dainm
know i1 f it SimilarttaDaisy, tleere werenatlolescents who believed that

external processes triggered internal processes, and so it was a combination of both

internal and external processes. For example, Wyatt, agethl&jfi s ort of my
environment and pollution because | chose that one over my immune system because

itéds things | ike that would have to override

my bodyo
54.2.3. Unknown

There were adolescents who were unclear abowainge of the arthritis onset.

There were adolescents like Faye, aged 11, who were not confident with committing

to causal attributions due to feeling uncertain becuse d ond6t kn.ow what di d |
For a cause such a@suns in the familyFaye saidfi mgan and my nanna have got

it but | wouldnét say di swWhie éoethecausen 6t t hi nk i
my behaviourFayesaidil real ly dondét think it was my beh
been becaus eFaye saidahis@tout &tmeocaustitibutions, including

accident or injuryandthe type of person that | affihere wereadolescents who were

unsure about the cause of their conditibhese adolescenigere more likely to pick

causal attributions such bad luckas their main underlgg causeand they alstvad

the longest disease duration. This meantttiege adolescentgereless thard years
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old at the onset of their condition. As Paige, aged 15, recollétted, di dndt kno
what arthritis was. | thought it was a piece of papet.il d n6t wunder stand
l i ke an arm or a | @&hisrelatiodskip beteeen agesof ongeta r t
and causal beliefs has not been investigated, however these findings suggest that

there might be significant relationship, and this mighindicative of either the

chil ddébs memories of experiences prior t

provided to the child about the cause of arthritis.

5.4.3. Causeé Conclusions

Causal beliefs and attributions were mapped onto their experidtedefore each
episodic flareup and their memories of onset. If the adolescents knew of a family
history, they strongly believed that arthritis was hereditary. If they were asked for
environmental triggers, they used their experiences of having senda@onments

as siblings. Those who had experienced an accident, injury or iliness prior to the
onset of arthritis were more likely to believe that event to be a trigger. This was not
dependent on age, but rather the experience prior to onset. Thesgdiadcount for
previous work that found a relationship betweeenmal route and causal beliefs
(Cordingley et al., 2012As highlighted by the contentalysis, there were
differences in flaraup triggers and onset triggers which are not supported or
measured in the IP@. Finally, the relationship between age of onset and causal

beliefs should be investigated further.

5.5. Timeline

The timeline domaiimcludes two constructs, and the IPQ measureswvo different
conceptsFirstly, the IPQC measurebeliefs about the chronicitgndsecondly it
measures beliefs abaihie cyclicality of the condition. Overall, there areitédns

with six itemscomprising an agessment of chronicityand fouritemscomprising an
assessment of cyclicalitipoth of these constructs were evaluated through content

and framework analyses as detailed in the following sections.
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5.5.1.Chronicityi Content Analysis

The frequency and type pfoblems classified with the chronicity items are provided

in Tablell. Highest cumulative problem provided a different endorsement to what

was reasoned out loud when the participants were asked about the item (incongruent

endorsenent category). The item with the highest frequency of incongruent

endorsement wdsy arthritis] will be with me for the restof my lif@ hi s i t e mé s

endor sement showWwi dl mha sahlogkalyethoseewhan

believe that the conditiowill last forever will also believe it will last a lifetime as

forever is an arbitrary timeframe for a lifetime. However, this was not evident with

all participants, and there may be some reasons behind this discrepancy. Firstly, the

information that waprovided to the adolescents regarding the duration of the

arthritis may have been unclear, and this may have led to the adolescents being

unable to have a concrete idea or belief regarding chronicity. Therefore, this may be

a reflection of developmentalsises where low experience of letegm conditions

meant that they do not have any past experiences or information to form beliefs

about duration. Otherwise, this might be a methodological issue; for example, similar

items in questionnaires provided a metlud testable reliability, but this can be

counterintuitive, as the adolescents may have assumed that they were expected to

provide different answers. As Lucy, aged 11, pointedfomt,e r y si mi | ar, t hey ar
more about how long my arthritis will last. A biarder to answer with different

answers, because if | put agree agree agree a

real ly. o
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Frequency of problems with the items related tmdline Chroniciy

Table 11: Content Analysis with timeline chronicity

IPQ-C No Not Incongruent | Incongruent | Confusion Total
Items problem relevant | endorsemen answer problems
t
= | My arthritis 10 0 3 3 3 9
2 | will go
c:‘sD' away soon
o | Will be 12 0 6 0 0 6
= | with me for
S_ the rest of
% my life
Will last a 15 0 2 1 0 3
long time
Will soon 9 0 4 4 1 9
get better
will 11 0 3 4 0 7
improve in
time
Will last 15 0 3 1 1 5
forever
TOTAL 72 0 21 13 5 39

There were some patrticipants like Mia who gave an incongruent answer to the items

assessingcute timeline perceptions, suchnag arthritis will go away soonwill

soon get betteaindwill improve in time For example, Mia, aged 16 years old,

strongly believed that she would have an underlying condition that could get better or

worse at any po n strongl§i disagredec a u s e |
blaweverishie then ehdorsed thenitany s

t

wi |1

get

wor s e

fiwill improve intimé&w i tnhe ifit her

sometimes it wiil

be

ok

and

agree

0.toh eWwh atti

tos |

nor

meass

ke forever
be
di sagree

ietv i wdoennét t

reasoning is that she used her experiences of an intermittent condition, as did other

participants, to formulate her beliefs that her condition is-teng, but the

symptoms such as pain were gonstant and these beliefs were not captured by the

current items.
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5.5.2.Chronicityi Framework Analysis

Therewas a range of beliefs regarding the chronicity of arthritis, which fell into three

thematic categories as showrFigure16. These categories were that the arthritis is

improving that the adolescehtopes t o O6gr ow,oothattle of the arthri
arthritis will last a lifetime Previous pain experiences dictated which belief the
adolescent held. These thematic catesgoand the relevant underlying pain
experiences are described below under each respective heading.
Chronicity
\ 4 \ 4 A\ 4
Improvement Hope to grow| | Lifetime
Symptoms are out . :
improving Condition will
(Experiencing Hoping to be last a longer
less pain). Therd | growing out of | | time. Possibly
is an the condition. lifetime.
improvement in
their condition.
Figure 16: Framework analysis with Timeline chronicity
Themes identfied through the framework analysis for the
construct of timeline chronicity.
5.5.2.1. Improvement

Some adolescents reported an agreement that their condition would go away soon
and will not last a lifetime or forever. These conalaseliefs were reached through
thethoughtprocess that their pain was occurring less often and that they felt a
gener al i mprovement . For |stronglyragreeenjth Adam, aged
that[will improve intime]Jc ause it ds al rmedilddgingpd ofveern it has a

some adolescents like Wyatt, also aged 13, this seemingly spontaneous improvement

led to beliefs that the improvement may not be permanent:
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ARnAgree it has improved in the | ast f
done muchto makethatlmg n it s just gone away a
know what but it happn why not picking strongly agree]

because it does not necessarily continue justkeepmproving.

't could come back. But | dondot thin
Il candt r e @ding tp haperybutvf it does thers

there 0

For some adolescents, they were unable to agree or disagree regardingearahort
improvement because they felt uncertain of how long an improvement lasts,
implying the episodic nature of the condition. Furthere, for the adolescents, still
experiencing pain supported this uncertainty. For example, Carrie, aged 12,

descri bed how she ¢ ho decaused gotaHotafpamgndie e n

donét how to cope with it agmidatedonshendt Kk
admi tteadn®t know when it will stop or i
me 0 For adolescents |ike Carrie, the pr

arthritis did not provide enough evidence to support a concrieé dleout the

timeline of the condition.
5.5.2.2. Hope to grow out of it

It was evident that for the adolescents to make sense of the uncertainty and the lack

of concrete information regarding how long JIA may last, they hoped that, as
Harrison, aged 16, descrihdi may be when 1 éd6m fully grown
might go away This expression of hope was developed from two different sources;
firstly, from what the doctors say, as Vincent portrafjetho st doct or s say
goes when you sSeandly, singeethe tcanditign iscalchdldhood 0

disease, there is an expectation that growing out of childhood also means growing

out of the condition. The hope and uncertainty of Lucy, aged 12, was developed

from both sourcesj agr ee, doct oawayiluti ti tmimgihg htg on
goingtost r ongl y agr ee bec alaterenlLucy atioulatedthat r e a |

il dondt think it woul d IThisptovidedbevidemce r i t

that adolescents try to make sense of a heakfathwhen previous experiences
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provide mixed ideas, the adolescents also utilised what doctors say and the

conditionds | abel. Furthermore, for participa
was uncertain about the chronicity also expressed hope thatlsgeow out of the

condition because of what she expects when sheisélder: was pi cturing mysel
getting old, seeing myself getting better. Er
hoping it will be soon. o

5.5.2.3. Lifetime

The final thematic categorglentified in the data was that the condition would last a

lifetime. The participants utilised their experiences and previous information that led

them to believe that their condition will last their whole life. For example, Gwen,

aged 11, believed her adition would be longerm;ibecause my mum has tol d
that not hi ng c dheenjtaken bffymedicationdoncBut I,hadltod v e

comebackom because it 04 lgotpainodlavevergGwenealsd o f f

believed she would be experiencimgprovement in the symptoms associated with

the conditionfi b e c au s e wh e hwillstartdoing ether axtlvities and |

shoul dndét be in a | ot of Therefore,fiohen because 10
Gwends experience of Qpamntnulgbetdanéfdrhdsry her mum no
condition, and her still experiencing pain once off medication, combined with her

perception that with getting older comes change, Gwen believed her condition is

long-term and with intermittent but decreasing pain episodes.wWdssevident in the

other adolescents who believed their condition was chronic, and similar to Gwen,

this belief was based on pain experiences sutiheafct that the disease had already

beenchronic This belief in chronicity was nalistinguishable byage. As lan, aged

15,reasonedi! doné6t think after having it for so |c

5.5.3. Chronicityi Conclusions

The framework analysis provided evidence of a translation of experience to the

duration beliefs. This translation consolidatied usability of the theory put forward
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by the CSSRM. As highlighted in the literature, chronicpgyovides an abstract
timeframe(Leventhal et al., 2012and the adolescents were struggling with being
certain about the abstract timeframe. The adolescents dealt with uncertainty by
utilising different periences or information from the doctors or parents to formulate

their answers regarding the chronicity of their condition.

What emerged from the data is that the construct of chronicity required an additional
assessment of beliefs regarding the epcsodiure of the reoccurring pain. The
adol es c eamthespain dxpegences was not a reflection of their age, but
rather how they developed their beliefs regarding the duration. This may be how
these adolescents dealt with abstract concepts sutinamsaoity. This mightalsobe
highlighting a problem with measuring chronicity beliefs about a-teng

condition. Similar issues were founda studyby McCorry et al,(2012)where there
was a discrepancy the scoring othronicity beliefdbecause participants considered
diabetes was aacute (ndicating thathey believed diabetes @& acutecondition
despite verbally acknowledging diabetesachroniccondition The content analysis
highlighted specific methodological issues that have to be addressed. Specifically,
those items inclued for validation reasor{similar items) and those that included

arbitrarytimelines has to be reviewed.

5.5.4.Cyclicali Content Analysis

Theitem most cited as being not relevant wag arthritis comes and goes in cygles

as presented ihable12. The reason for this item lacking relevance to a majority of

the adolescents is the concept of a cycle. Cycle implied the ability to identify an

exact patterthe condition became either better or wpetghesame time oon the

same dayAs Carrie, aged 12isclosedii & vnever known it come in cycles, only if

I push myself in the gym or i f | just e
Carrie was unable to think of a time when pain related to the arthritis came as a

cycle. Fo some participants, to be able to answer this question they adjusted the
meaning of the word 6cyclesb6 to mean pa

phrase 6comes and goes6 as that was mor
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Furthermore, théems in this construct were not capturing the nature of the episodic
flare-ups. For example the use of the teawerydayled to some adolescents to
disagree with the item because change was not an everyday occurrence as Neil, aged

11, pointedoufii t nddesxshange everyday. o

Table 12: Content Analysis with timeline cyclical

Frequency of problems with theritis rdated to Timeline Cyclical

IPQ-C Items No Not Incongruent | Incongruent | Confusion Total
problem | relevant | endorsement answer problems
= | My arthritis 11 2 1 3 1 7
3 changes everyday
g' My arthritis comes 9 6 0 2 4 12
o | and goes in cycles
S | Itis hard to tell 17 0 1 0 0 1
g | what my arthritis
® .
will do next
My arthritis gets 10 2 1 5 0 8
better and worse al|
the time
TOTAL 47 10 3 10 5 28
5.5.5.Cyclicali Framework Analysis
All of the participants descri bedst.hheir condi

These flareups were times when they felt their condition worsen, and when they
experienced symptomsauas pain. There were two thematic categories under the
cyclical domain as shown Iigurel7. All the adolescents attempted to identify a
pattern in their painful episodes. Specifically, they were trying to identify triggers of
the pain related to their condition. This led to two thematic categories: the expected

flare-up and the unpredictable flaugp.
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Cyclical

\ 4 \ 4

Expected Unpredictable

Flare-up Flareup
Expect flareups after Flareupsthatoccur
known or identified without a known
triggers. trigger.

Figure 17: Framework analysis with timeline cyclical
Themes identfied through the framewamalysis for the construct of timeline
cyclical.

5.5.5.1. Expecting Flareup

For those participants who were looking for triggers, it was possible to map some
flare-ups thafollowed certain events such as, after a day of shopping with friends, or
after a class of physical education, or walking. However, this was not always
consistent as Biancarecountdd, know it do,dke everycedainway s
timeslikeinP.Elt does come but doesnodfheal ways
association between P.E and a painful fiapehad been established for Bianca
because she thought of times when her arthritis got worse and she thought of pain
and the triggerdi |  wa s think gf timeg it does do thpgets worse] Walking
home f r om s cHooothér adelesdent$ thdy lodked for signs or other
symptoms that would be associated with pain for example Vincent, ageddl2 |

could know a littlebit by the swellingnd all that. Like | can recognise if my knees

wilbesorec ause of the swelling. o
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5.5.5.2. Unpredictable Flareip

For most of the adolescents, the search for patterns and known triggers for pain was

futile. Pain was unpredictable and described as randonegamts like Daisy, aged

13, described the painfsat t h e likaallnthe swelling is going down and

|l 6m not in pain but then in |ike two days itéo
same but then Just r andyikellitye staftlikethe happens but
pandCause | i ke sometimes nothing is hurt and |
dondt have any Althoggh,Daidy also panted outdhateewen if the. 0

pain was not predicable and was random, the pain itsalftie same. Therefore, she

knew what to expect when painoccurrdd: t 6 s j ust tihtédkesame real ly b
sometimes stuff happens and thenitgBast it 6 s bas Bawhdtisy t he same. ¢
key is not the changes in the pain, but rather the inabilijetatify triggers of the

flare-ups.

5.5.6.Cyclicali Conclusions

It was evident that all of the adolescents were looking for patterns when they were
answering the cyclical items. Tlaglolescents referred éhhanges that ranged from
painfree to having episodiitare-ups. Their focus was on identifying signs or

triggers that a pain episode would occur. For some, this was successful through
association of other symptoms such as swelling, or else activities such as P.E class or

walking. For other adolescents, titere-ups were random and impossible to predict.

5.6. Consequences

The domain of consequences included items that assess different aspects of everyday
life and that may have been impacted by the condition. The construct was assessed
with six items thatmeasuedthe impact on their life, the perceptions of others,

financial costs, and the impact on their family.
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As shown inTable13,

5.6.1.ConsequencéasContent Analysis

t her e

wa s

a high

consequeces. Some of these items were abstract, and it was evident that the

adolescents attempted to answer thensineral a way as possible. For example,

Eleanor, aged 14, said thEErm | am not too sure about that ofgffects what

other people think ahe]Be cau s e |
donodt

example of this literal response was with the item asking about the financial costs

ask

peopl e

abou

donot

t it

real

S 0. dnotltkio n 6 t

frequency ol

y know w

when the adolescents rationalisedre must be a cost, but they wenable to

k n

answer this with certaintyrhe adolescents could not know the full amount, claiming

that the cost was different for the family and the hospital. Many of the adolescents

tried listing the possible costs as Muaged 11, saidj |

d o n idit costs a bitvef

money because they have to buy the equipment and pay to get over here and they

have to |i ke pay for the medication
Table 13: Content Analysis with consequences
Frequecy of problems with the items related to consequences
IPQ-C Items No Not Incongruent Incongruent Confusion Total
problem relevant | endorsement answer problems
o | My arthritis is 12 1 3 2 0 6
S | serious
# | Has alarge effect 11 0 6 0 0 6
2 |on my life
% Does not have 17 1 0 1 0 2
@ | much effect on
my life
Affects what other, 8 2 1 3 4 10
people think of
me
Costs a lot of 7 6 2 1 3 12
money to my
family or the
hospitals
Makes difficulties 15 0 1 1 1 3
for my family
TOTAL 70 10 13 8 8 39
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A key problem occurred with endorsing these items is that adolescents were

endorsingneither disagree nor agreghen they were comparing pdiree and

painful situations as they reasoned it does not always interfere. As Mia, aged 16,
sadfinei t her agree hecadse when | 6m well it doe
when I[Weif}j,inotdoes, so i tTheendolseamentdidanotbi t of bot h.
reflect that when Mia was in pain or bothered by her condition there was an effect on

her life.

5.6.2.ConsequencédsFramevork Analysis

When analysing the beliefs related to the consequences of JIA, a key finding was that

pain was the reason for the highest i mpact on
concludedfil t 6s mor e the pain thateasttabps me from dc¢
arthritis if it wasnét for the pain | could d
art hri ti Fheanpatt ofppain rangedl across two thematic categories and it

was hard to plan for and predict painful flanes resulting in interferenca their

lives (as shown in the thematic diagr&igure18). The domain of consequences

combined a | ot of the adolescentsdé beliefs re

of pain, their personal control, and the emotional irhpac

Consequences
v v
Not affected Interference
when not in when in pain
pain .
There is an
When adolescents interference in
are painfree, the different areas of
arthritis did not their lives; school,
impact their lives. friends, and their
family.

Figure 18: Framework analysis with consequences
Themes identfied through the framework analysis for the
construct of Consequences.
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5.6.2.1. Not affected when not in pain

A key impact the arthritis had on the a
pain occasionally made it difficult to plan activities. When they were not in pain, it
was not affecting them to the same ekt&or example, Adam, aged 13, sdid, t 6 s

not as much serious as Bawhemarsadolescenhwas t w

not in pain, the degree of impact was less as Eleanor, age 14,#taleé,n i t 6 s a
settledasDr{-] cal |l s i e&ct | myhbikeferg thérdwasd difference
in the i mpact on the adol escent-fseé. | i ves

When the adolescents were péiee, they were capable of doing everything and

anything like their peers.
5.6.2.2. Interference whemipain

Many of the adolescents described the pain as interfering with their life. As found in

the content analysis, the endorsement was not capturing the full extent of this
interference. This was because pain was not a constant intrusion in their $ves. A
Zahra, aged 14, reasonétb e caus e 1t doe 8uidtaffectdnief ect al
when it flares up someti maspt argausetndb met h
i tThhe pain interfered with differdnmt asr;
different to their peers, especially when in pain. Wyatt, aged 13, implied that not
experiencing pain as often meant it did not interfere with his life, andfsaid, d o e s
not really limit me physically anymore it used to when | was in primary sblubo

now i tdés ok and it doesnotThisfeakabeime any
different to peers or being embarrassed had been the reason underlying the results in
a study where children (aged between 8 to 12 years) suppressed painuysha

front of their peergLarochette et al., 2006)
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5.6.3. ConsequencéasConclusions

A key issue is that an item suchiagpacts my lifes vague and there is a need to
capture how it may impact differently on each area of their lives. However, there
were variations in the adolescentsd beliefs f
they were in pain. A systematic review of qualitative studiehibdiren with JIA

identified similar themes and showed that there is an aversion to being diéfieden

a striving for normalityTong et al., 2012)Pain interfered with their sense of

normality, and that makes them felgiferent. It is at those times that the disease and
related pain has a larger effect on their lives. These conclusions were not isolated to
adolescents with JIA. This has been found in adolescents (aged between 10 and 17)
with chronic pain which led to adationand limitations to activitie@Meldrum et al.,

2008) Thereforethe results of the framework analysis of the consequences domain
suggested that the adolescents with JIA experienced similar consequences to those

adolescents with chronic pain.

5.7. Control/Curability

The control/curability domain overarched the personal control and treatment control

constructs and these were includegetiher in the IPEC. Overall, there were 11

items in this domain, with six items assessin
own personal control, and five items assessin
treatment control. Previous work has shown thatestents hold a range of personal

control beliefs where they felt they hatimited amount of control, considered pain

to be its own entityand they may feel some control over their ghnough taking

their treatmen{Ghio, 2011) However, these adolescents also believatttieir

treatment had limitations and ranged from being reliable to unreliable which led to

them feelng uncertain about the futuf&hio, 2011) The following section presents

the results of the content analysis of the items assessing peaadrietatment

control.
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5.7.1.Personalontroli Content Analysis

The content analysis of the itersisown inTable14 assessing personal control items
highlighted that adolescents had the highest issue with this construct in comparison
to the other constructs measiitey the IPQC. There were two reasons underlying
why this construct led to the most reported problems. Firstly, there were
methodological problems with the use of double negative itemsastichthing | do

will have any effect on my arthriti$his itemled to the highest reporting of
incongruent endorsements. This confusion with incongruent endorsements was not
unique to just adolescentdcCorry et al(2012)foundthrough content analysis of

cognitive interviews that negative items were also confusing for adults with diabetes.

There is eidence to suggest that the constructs of the personal and treatment control
may overlap. In the validation study of the HRQthe principal component analysis

| oaded ttheriet ems ainl ot which lamcdeil do t o
courseof myll n e s s d e p enrbdtls persomal an@ tteatment con{Mbss

Morris et al., 2002)When the adolescents endorsed these items as having personal
control, they used their experiences of treatment helping control their arthritis, and
the related pain to rationalise their endorsementmAstioned above, adolescents
answered items assessing their personal control by considering taking or seeking
treatment for paims a method of gaining contr@hio, 2011) French and Weinman
(2008)argued that one criticism of this construct was the inability to distinguish what
a low score might actually mean, specifically, distinguishing if a low score reflected
beliefs about low selefficacy or beliefs that controlling condition was not

dependant on behaviour. For these adolescents, the latter seemed true since when
attempting to control pain, the adolescents reported their personal control was limited

by pain. As Bianca, aged 11, saidid o rkéintow i f | havenodt trie
better © | donét know i f i t,buwlkooWwtheremsanbteingi t b
Icandotocont r ol my arthritis because i f it

hut i ng. o
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Table 14: Content Analysis with personal control

Frequency of problems with the items related to personal control

IPQ-C ltems No Not Incongruent Incongruent Confusion Total
problem | relevant | endorsement answer problems

o | Thereis alot | can dc 12 0 5 1 1 7
g to control my arthritis
S | What | do makes my 7 0 4 3 4 11
& | arthritis better or
O | worse
2 | The way my arthritis 8 0 5 2 3 10
S | acts depends on me

What | do now will 4 1 2 6 5 14

not change how
arthritis affects me in
future

Nothing | do will 9 0 7 0 2 9
have any effect on
my arthritis

I have the power to 7 1 4 4 3 12
have an effect on my
arthritis

TOTAL 44 2 27 16 18 63

5.7.2.Personal Contrdl Conclusions

Individuals develop their understanding byirig to develop a coherent
representation that reaches equilibri(fPiraget, 1969; Leventhal et al., 198Bpr
adolescents with JIA, their presentation of pain dictates their sense of control over
their arthritis. Therefore, one way of making sense of personaiat is through
treatment control-rom the work reported in this thesis, new items are proposed to
bridge that gap in the assessment of personal control. As tregakeg was

classified as a behaviour that the adolescents felt they controlled othid meed to

be assessed and distinguished. Furthermore, there is a need for modifications to
assessment in order to separate lowakicacy from beliefs that behaviour has no
impact on the conditio(French & Weinman, 2008)

5.7.3. Treatment Contral Content Analysis

A majority of the adoImgtsatreemttwdl curimgi me d

ar t h wastrrdesadt because there was no available,asshown imMablel5.
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For some adolescents like Zahra, aged 14, cure was only tempoarg:me t i me s |
doesndét, it does, I mean just f oflaret hat
up then the treatment does help but it still dflese-u p] . 0 Ther e was an
that the pain can be resolved by treatment, however the cyclical nature of the disease
lead the adolescents to believe that the underlying disease will alwagssseie.

The adolescents believed thaatmenefficiencywas shorterm. A criticism of the
construct of treatment contr ol i's that
medication and not physical activity or d{erench & Weinman, 2008However,

the adolescents referred to different types of treatment therefore, they understood the

term Atreat ment 0.

The other item that accumulated the most problemanyaseatment will prevent

the bad effects of arthritis on nmEhe rationale for the adolescents was that it was not
possible to prevent pain; a symptom that is unpredictable. Therefore, it was unclear
for them whether the treatment helped or can prevent a trigger of pain. Therefore, the

t e rpmr efiv may hobbe applicable in this instance. As Faye, aged 11 said,

AMedicine wouldnoét stop it, but I ike I
worselwutlwod dnét say it would prevent it.o
Table 15: Content Analysis with treatment control
Frequency of problems with the items related to treatment control
IPQ-C Items No Not Incongruent Incongruent Confusion Total
problem | relevant | endorsement answer problems
— | My treatment will 3 14 0 2 0 16
@ | cure my arthritis
5 | There is very little 16 0 0 1 1 2
@ | that can be done to
o | make my arthritis
S | better
S | My treatment will 6 1 3 4 5 13
— | prevent the bad
effects of arthritis
on me
Can help control 14 1 2 1 0 4
my arthritis
Nothing can help 18 1 0 0 1
my arthritis
TOTAL 57 16 6 8 6 36
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5.7.4. Treatment Contral Conclusions

The relevance of t heenconditiomhasibeenhighbghtedi t h a
with the study withadults with dabetegMcCorry et al., 2012)There isa need to

ensure th&ems regarding treatment reflébe capabilities of the treatment. This

includes removing cure and prevention when referring to pain related to JIA.
Furthermore, to map on how the adolescents represented their condition (as episodic
with flare-ups), the controllability of the treatment could be measured by how much

it helps an adolescent to continue with activities. This will aid in highlighting those
adolescents who believe their treatment has gkaort benefits as well as losigrm

(pain gets better over time).

5.8. Emotional Representations

The construct of emotional representations was assessed with six different negative
emotions. The items of the IPQ assessed emotional representation towards the
long-term condition. There wereffikrent reasons underlying the emotional
representations that were related to arthritis such as the unpredictable nature and high
impact of pain, and not necessarily the condition i{g&#fio, 2011) The following

section provides the results of the content analysis of theesis assessirthe

emotional representations.

5.8.1.Emotional RepresentatioinsgContent Analysis

In comparison to the other constructs, the construct of emotional representations has
the lowest frequency of problems as showiable16. There was a pattern in the
underlying reasoning for how the adolescents addressed the emotional
representations items. None of the participants had difficulties understanding or
answering the items about their emotional states. However, the djfficas that

neither the items nor the responses given reflected what the adolescents defined as
their emotional representations. Many of the adolescents used the endorsements to

explain how often they felt that emotion. For example, they justified choosing

170

ong



Adi sagreeo over fAstrongly disagreebo
As Bianca, aged 11, pointedoiit] j ust t hought well I
think about t as always a bad thing
aways make me upset or worry me.
Table 16: Content Analysis with emotional representations
Frequency of problems with the items related to emotional representations
IPQ-C Items No Not Incongruent Incongruent Confusion Total
problem relevant | endorsement answer problems
g‘ | feel down and 15 2 1 0 0 3
g | sad thinking about
S | my arthritis
2 | My arthritis 15 0 1 2 0 3
& | makes me angry
T | My arthritis 12 1 3 2 0 6
% makes me upset
S | My arthritis 16 0 1 1 0 2
2 | makes me feel
S | afraid
My arthritis does 12 0 2 4 1 7
not worry me
My arthritis 14 0 1 2 1 4
makes me nervou
and anxious
84 3 9 11 2 25
TOTAL

5.8.2. Emotional RepresentatioiisConclusions

The items and responses available in the current measure did not adezpteky

the emotional representations as described by the adolescents. Emotional

representation of a condition was defined as emotional responses elicited and

associated by the health thr@a¢venthal et al., 2012As they are measured by the

IPQ-C, the phrasing of the items indicated that the authagbtrhave assumed that

f
kno
be

the emotional response towards the condition is continuous and static. However, for

the adolescents, emotional representations were triggered by the pain experiences

and were context dependent. This may be a reflection of the redegosil remitting

nature of

t he

condition.

Changing

t he (

of an emotion the adolescents were experiencing may allow for greater precision in

determining the emotional representations.
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5.9. Summary

The two different angbes above found that certain aspects should be addressed by
means of a modified questionnaire. The most critical change is the need to move
from the assessment of illness beliefs to more specific foci: pain beliefs. Pain
experiences and the beliefs rethte those experiences were driving the underlying
reasoning of the participantsodo endorsements.
to pain, the accuracy of how adolescents are conceptualising their JIA can be

improved in relation to subsequent beloavs. There were also methodological

issues to be addressed such as the removal of negative questions and multiple

guestions regarding the same topic. There were also particular terms that, according

to the adolescents, were not relevant to the conditon® as fAcureo or in t

how often change occurs fAeveryday. o

A conceptual issue was evident due to the remitting nature of the condition. This
meant that there was a need for additional items in different domains to map the
experiences of adolesdsrwith JIA. For the domain of timeline, there was also a
requirement to assess the episodic nature of the pain and the duration of that episode,
as well as an overall assessment of chronicity. For the domain of consequences, it
arose that their pain behaurs changed in different areas of their lives, for example
school in comparison to home. Therefore, there is a need to addeneséo this

domain to assess accurately the impact of pain. In the domain of control/curability,
there is a need to asselss bverlap of the constructs of personal and treatment

control since the adolescents felt taking treatment helped them feel a sense of
control. For the domain of emotional representations, the extent of emotions was not
being captured. It was not possibtedistinguish between those who ruminate about
their condition and those who are integrating pain in their lives. The extent of
emotional burden needs to be assessed in a more fluid manner as it is currently being
treated as a static state. Currently, #amal representations scores were not able to
distinguish between those who elicit an emotional response more often than others.
Therefore, there is a proposition to change the responses to the items in the emotional
representations domain. Overall, tesults of the content analysis highlighted the

172



guestionnaireds methodol ogi cal I ssues,
need to assess pain beliefs.

173



Chapét eCopi ng Procedur
|l 1 1l ness Dbehavi ou
Findings and Di s

6.1. Overview

In the previous chapter the first component of the Common SensB&gitatory

Model (CS-SRM; Leventhal et al., 198Was evaluatedlhat chapter addressed the

first two objectives of this thesis, first to identify the relevant domains of emotional

and mental representations and secondly, the suitability of the current assessment of

these domains. This current chapter investigates tlomd@omponent of the CS

SRM, which outlines the coping procedures and illness behaviours, influenced by the
individual s emotional and ment al representat
addr es s e sthird amafoutthhobjectives@identify thegoals in the

a do | e sapiagstrasegies artd identify the profiles that are driving and

influencing these coping goals.

As mentioned in Chapter 4, to evaluate the coping procedures of adolescents with

JIA, the methodological approachfodmework aalysis was applied to data

collected in the 6Iln My Shoesd (I MS) intervie
experiences. The IMS interviews were completed with 19 participants. These

partici pant s 6haeedeen prayioushepbreeddGhio, 201%) Forthis

current workthese coping beviours were analysed toeate a coping framework.

This coping framework was developed by identifyingecpsychological concepts

thatdrivet he adol escentsdé il Il ness behaviours (the
behaviours). The analysedtd are reported and organised according to the coping

framework and reported alongside these identified core psychological con&spts.

is common practice in qualitative work, some discussion is included amidst the
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findings of the analysis. So the findmof Chapter 6 are reported within the context
of the literature and theories.

The coping framework, (Presentedrigure19 below) has three hierarchal stages,

with one overalimajor-themeand twosubthemedabelled asnaintenacecategory
andattendingcategory, and lastly coping strategies specific to thes¢h&ubes. The

illness representations presented in Chapter 5 were organised within these categories
(subthemes) to identify if there was a mental representation (paibéicognitions

and emotions) that were particular to these coping categories and driving these
behaviours. These results are presented in SegiBpas cognitive and emotional

profiles. Unique patterns in the illness repreatons data were found across the two

coping categories, the maintenance and attending category.

6.2. Coping with Pairi Creating the Coping Framework

As descibed in Chapter 4, the Methods Section 4.2.816 data were indexed and
charted (according to fmraework analysis methodology) to identify the function
driving the nine copintyehaviourgpreviously identified in Ghio, 2011Jhese
coping behaviours were synthesised under four categories of ctipgag are

summarised iTablel7.

Table 17: Coping categories and coping behaviours identfied in Ghio, 2011

Coping Category Coping Behaviours
Mental Process -Get on with it
Physical Activity -Rest and relax
-Staying sti

-Exercising and movement

Seeking Support -Not telling at all

-Telling mum but not school or friends

-Telling anyone

Seeking Medical Care -Hospital or doctors

-Taking medication
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The indexed coping behaviours frdrable17 lead to the development of the coping

framework. The coping framework was developed through the theoretical hypothesis

that actions and action plans are organised through personal motives or reasons. The

answertothg uesti on

this is the desire for preserving a sbadentity of a normal adolescent. This has
been labelled as the overarching mdjon e me .

would provide lowetlevel goals which can be m@concrete in the methodology

The

A Wh y ? gherewelgbats wigicicansbe d e
highly abstract ideal@ruglanski, 1996)Forthe participants in the current study,

answer

hi

to t

(Kruglanski, 1996)For thesgoarticipants in the current study, there were two types

of coping subthemes, or sulgoals. Therefore, as shown in thigurel9, the

structure of theoping framework consisted of onejor-themeof desiring to

preserve a social identity of a normal life and sutrthemesf immediate coping

subgoals.

Overarching coping goal

Immediate coping

sub-goals

Coping strategies

Pain Representations

Identity

[ Preserving Social ]

normality

[ Focus on maintaining ]

pain

[ Focus on attending to ]

I_I_I

| Accommodative

Goal
adjustment

| Assimilative

Goal pursuit

[ Challenge

Figure 19: Coping framework

I—I_I

{

Threat ]

Framework @veloped from the data, with ongjortheme and two suthemes.

The Sections (6.2.116.2.3) address different coping goal themes. The coping goals

are presented alongside the core psychological theories of developing a sense of self,

self-concept and social identity. Section 6.2.1 exaagiin detail the overarching goal

of the adolescents attempting to preserve their social identity. Following this, Section

6 .

2.2 and

Sect i

on 6. 2.
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these immediate stdpoals, two categories were idéied: focus on maintaining

normality and focus on attending to the pain. These sections (66223) also

present other data collected alongside these interviews. These other data address
differences in pain intensity, function, disease duration aadatyveen the two

categories of adolescents. Profiles were synthesised to discern the key characteristics
underpinning the coping strategies employed by the two categories, found in Section
6.3. The cognitive and emotional profiles created a unique gaiesentation that

underlay the coping strategies and coping goals of the adolescents as presented in

Figurel19.

6.2.1.Overarching Goal

The hypothesised goal to developing these coping behaviours was to create a social
identity of a nomal adolescent. Social identification is the association of people with
social categories that are used to define pe@jagel, 1974; Tajfel & Turner, 1979;
Turner, 1982)Accoring to social identity theorfTajfel & Turner, 1979)the

procesf developing arn-group identity begins with social categorisation,

followed by social identification and social comparison. The participants in the
current study viewed themselves as adolescent in terms of social categorisation. The
participants aimetb adopt the identity of the adolescent (social identification). The
participants defined this O6adol escentd
behaviours with what is expectedaufolescenttheir age (social comparison).
Expectations were delaped from using social comparison and social adolescence
standards. Social comparison allowed for the establishment of a normative standard
for the adolescent social category. The participants engaged in aipvivaed
approach(Festinger, 1954yhich meant they were comparing themselves with othe
adolescents within their age group who were leading perceived normal lives. This is
demonstrated by Eleanor (age 7 )Er m, it st opped me from
would have liked. Like my cousins were going into the pool and | was like | am too
soretoand | coul dndt do wh &lsewHere l@anor also h a v e

saidi | am hoping that | can go be nor mal
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As was evident with the participants of this study, social comparison facilitated self
evaludion and drove goal forations(Mussweiler, 2001)Selfevaluation indicated
that the adol escent sod eipsplicongept.sSocralat egi es wer e
identity is one aspect of their development of a-seifcept. Seltoncept is
hypothesised to bemultifaceted system that aims to be coherent and which is
developed by the interaction of two cognitive structuressafcaal idenity and a
personal identitf{Gregen, 1971; Turner, 1982Forthe participants in the current
study, they aimed to preserve their social identification in their peer group. Previous
literature found that adultsith chronic pain report changes to their self

identification and socladentity (Richardson et al., 2006; Osborn & Smith, 2006)
These changes albave implications for social interactions. Adults report that their
chronic pain is disruptive to their everyday life and damgtirtheir sense of self

worth (Osborn & Smith, 2006)Thisdisruption to everyday life and social

interactions is a barrier to developing sodatantity but also developing setbncept

for adolescents with recurring pain.

The participants coped directly with pain but also indirectly with the implications to

their social life, peers and school. The participants engaged in two types of coping

strategies to achieve the goal ofgmering their social identity & normal

adolescentThe coping strategy they engaged in depended on which immediate sub

goal they were attempting to pursue. The following two sections report these two

different subgoals and the coping strategies thdipigpants engaged in to pursue

achieving the sujgoals and the overall coping goal. Furthermore, the following

sections wil/| report that these coping strate

pain representations.

6.2.2.SubGoals: Maintaining a Sense of Naality

To achieve the goal g@reserving a social identifya group of the participants
engaged in adjustments to attain this goaky usechccommodativeoping
strategies as defined by the dpabcess framewor{Brandtstadter & Rothermund,

2002)to reduce the impact pain had on their lives. Their focus was on maintaining
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their sense of normality. Therefore, their behavioutsdnfunctional purpose to
reduce being treated or perceived differently from their peers. This behaviour

stemmed from this group of participants
6.2.2.1. Pain Representation: Challenge

The pain representation for this group was that painawamsllenge to their social
image. Therefore, pain is a challenge to overcome in order to be treated or perceived
similar to their peers. To account for this challenge this group of adolescents
reappraised the methods used to attain their overarching ghisl pain

representation is inferred from the emotional profiles of this group of participants
(Section6.3.3. These adolescents acknowledged pain caused barriers to their
overarching goal of leading normal lives in their activities, school and social
interactions. These participants illustrated that they accepted pain as part of their
norm and adjusted their gis to include pain. McCrakéR010)defined acceptance

of pain as a pathway between behaviours and experiences. The adolescents who
aimed tomaintain their normality described how they adjudtesr behaviours to
achieve their goals. This adjustment originated from accepting pain as a normal

experience and resulted in an overall adjustment to their definition of normal.
6.2.2.2.Coping Strategies: Accommodative and Goal Adjustment

Accommodative copingtrategies stem from adjusting and reappraiaimg
unattainablelflocked) goalBrandtstadter & Rothermund, 2002 achieve gal
adjustment an individual revises the normative standards. For this group of
participants, pain waseenas a challenge to how they perceived themselves and their
social identity as well as a challenge to their overarching goal. Adaptive flexibility is
the ability to disengage from blocked goals. For these participants to disengage from
their overarching blocked goal of being perceived the same as their peers, they
engaged with functional behaviours with the strategy to normalise thelpaiel8

below, shows the coping behaviours previously identified and the strategy and
function underlying those behaviours. The behaviours had a specific function and

strategy driven by the pain representatiballenge These behaviours aiméal

179



achieve the lowelevel goalmaintain normalityand the highelevel goalpreserve
social identity of a normal adolesceifihese coping strategies are listedable18

and the function is defined underneath.

Under the copig category ofnental procesesthere was only one coping strategy

of get on with itand for some adolescents this was the best strategarry on as

normal as possible. These adolescensswea |l uat ed their O0sel f6 and tt
onor mal 6 .iendett ghgnges to theadr sadientity due to the disruptions pain

had on the activities thegpuldengage in and their social interactions.

Under the category gfhysical activitythere were three coping strategies; exercise,
slowing down an activity, aresting and relaxing. There was a range of activities in
which these adolescents engaged. If the adolescents who perceived their pain as a
challenge were in pain they would either try to slow down or attempt their usual
activities or else they would chanthe activity for less impact. If the pain was
overbearing the adolescents mentioned techniques to bring the pain down to a level
that was manageable agdéiast and relax)By using these strategies of physical
activity these participants demonstratedrthedaptive flexibility in still engaging in
physical activity but adjusting hothey can engage. Although thdolescents in

this group acknowledged that pain placed limitations on their physical activities, the
continuation of some form of activities zan opportunity to develop their self

identity with prosocial behaviours. Longitudinal studies following the 1958 British
Cohort and the 1970 British Cohort from age 16 to 33 years found that those
individuals engaging in physical activities were morelljikto exhibit long-term

psychological wellbeingSacke & Cable, 2006)

Within the coping category afeeking supporthis group of adolescents used a

variety of coping strategies that ranged from
who was around. 6 Each of theslbosestrategies had
adolescents who did not tell anyone about their pain explained that doing so would

bring attention to their differences from their peers and the expectation that they

themselves would be treated differently. This would endanger their efforts to be
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perceived as one of their peers and undermine their goal of maintaining normality.
For ot her tdidgahyenéheld the psrposedof providing justifications

for certain behaviours that may be perceived as out of the norm. The example
provided inTable18was Carrie (age 14) who described that by telling her peers that
she is in pain avoided any misunderstanding of her behaviours, which could have

been construed as not socialycepted behaviour.

In the group of adoleents in the maintenance category, there were no adolescents
that reported going to hospital as a way of managing their pain. However, they did
report taking medication such as painkillers. Medication was not viewed as a coping
strategy on its own but far as part of regime of managing the pain in order to carry
on with activities. This coping strategy of seeking medical care was only a technique
to bring down the pain to a level that keeps them maintaining their normal standards

of activities.
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Table 18: Underlying function and intent of coping when perceiving pain as a challenge
Coping categories and coping intevith examplas from the adolescents who perceived pain as a challenge.

Coping Mental Process Physical Activity Seeking Support Seek medical care
Category
Coping Get on with it Slow down the Rest and relax Exercise Do not tell Tell mum but Tell anyone | Hospital Take
Strategy activities anyone not school medication
Function | This wasa Still attempting to| When the pain | Meant making| Did not tell Not tell peofe | Telling N/A Medication
mental process | do activities was too some changes because of the at school anyone about is viewed as
coping strategy | however slower | overwhelmingto| (such as chance of being | because this their pain a method to
to maintain the | or else less of. manage this swapping viewed or treated | would interfere | meant that aid carrying
normalisation of| They recognise | strategy allowed | football to differently from with carrying they are on as
the pain. that pain can be | to ease the pain | swimming) it | their peers. This | on as a normal | understood normal. It
Using this limiting their back to a meant that would interfere student like and not judged helps
strategy, the acivities. manageable they could with their their peers. by the people manage the
normal They are level. still exercise | maintaining an Mums around them. pain to
standards have | comparing justinalow | image and also a | understood the continue
been adapted. | themselves to impact sport. | sense of normality pain and kept with
their usual self. in their lives. tabs. activities.
Example | Al just |[Al just Get on with it, The worstis | A We | | I Al dondl{ATal ki n ATake
on as n(tomoveittried | try nottothink | whenltyto want to be treated| pain at school | | about it makes tablet and
Kevin, age: 11 | to keep it still. | about it and if do sports, but | like sortoferm!l | won &t t ( otherpeople then it
didnotdomuch |i t 6 s r e g goodthingis | dondt k n| anyone becausq understand, sd normally
because | was in | put something or] swimming a big deal about it| | just get on | do tell a lot dies d
pain.l couljitthathelpslike |t hat 6 s | &ausetheywould with it but | of people Harrison,
do many things | cool it down or | thing they told| probably saydo dondt ujwhenlamin age: 16
because | was in | stop it from ustodois you want someon¢ get pain often af pain so that
pain. o feeling as much | swimming to write for you school because| they know that
Gwen, age: 12 pain. becauseyou [and | di | lameithersat | | amin pain,
Daisy, age: 14 | are want anyone to down in lessons| so that they
wei ghtllwrite fo|oratbreakand|{ dondt t
Adam, age: 13 Daisy, age: 14 br eak d{amignoring
lastlong so | them or not
dondt wq talkingto
round long to them as
get pailmuch. o

lan, age 15

Carrie, age: 12




6.2.3.SubGoals: Attending to the pain

To achieve the goal of Opr esdiagpantsng a soci

continued to pursue thagoal and engaged in assimilative coping strategies as defined
by the dualprocess framewor{Brandtstadter & Rothermund, 2002hey utilisectheir
coping strategies to attend to their pain and focused on managing the pain. This group
were committed to beg perceived as a normal adolescent. To achieve this highelr
overarching goal, they eaged in compensatory means by coping with the pain
episodically and waiting for the episode to pass. Some of these adolescents went to
extremes to uphold a normal social identity. These strategies also included planning for
pain episodes and including tim rest and stop activities to manage the impact pain
would have on their lives. These strategies and behaviours were informed from this

groupbds pain representation.

6.2.3.1. Pain Representation: Threat

The participants in this group represented their paintlagat to their social identity as

a normal adolescent and being treated and perceived as similar to their peers. This pain
representation was inferred from the emotional profiles of this group of participants
(Section6.3.3. To account for this pain representation these participants considered
themselves in two states, first an adolescent with pain waiting for it to pass and be

managed and second an adolescent without pain that can be normal.
6.2.3.2. Coping Strategies: Assimilativand goal pursuit

Forthose adolescents who perceived their pain as a threat to their social idesrity (
normal adolesceptassimilative coping strategies were used. Assimilative coping
strategies are defined as focusing on changing a situation sgbdlsitation becomes
compatible withadesiredgoal (Brandstadter & Lerner, 1999)heseadolescents

pursued goals that were to achieve and maintain normative standards defined by their
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p e esoaabidentity. Assimilative coping strategies are employed when an individual is

committed to achieving a goal that is perceived as a normative standdedlor i

(Brandtstadter & Rothermund, 200Zable19 presenthiow the coping strategies were
identified in the coping behaviours. The pain
soca | i dentity determined the choice of the adol
These behaviours had an underlying function and a strategy to manage pain with the

overall aim and goal of preserving a social identity of a normal adolescent.

Under the copig category ofnental processebese adolescents reported using the
stratiegwyomwnifng t he .FEaeayieprseadthat therd wepe &vo n 6

instances when they have tried to ignore pain. The first instance was when pain flared up

in as situatiorthat would expose them as being vulnerable such as in class at school or

with friends.On those occasions, they would be exposetiféerent or limitedin

comparison to their peer s. ignotectheeasteimcaal i nst ance
painbwaswhen they were experiencing no flarps thereby feeling paifiee. During

these pairfree occasions the adolescents expressed a desire not to think about pain so

that they can feel normal.

Under the coping category physical activitythere were only te coping strategies

reported None of the adolescents reported utilising exercise as a coping strategy. Rather,

t hese adol e sstoppmng astivitie@wdhen paintflarekip. GThese participants

shared that limitations are accentuated when thegamparing themselves to their

peers. The pain acted as a barrier to their engagement with physical adiabtgl19

below shows how participants like Bianca (age 11), can feel unequal to their peers as a

result of pain. Thebter coping strategy these adol escents
r e | aasipart@fdhe process of waiting for the pain episode to pass. Engagement in

sport or physical education contributes to opportunitiesd@évelopment of self

identity (Coatsworth et al., 2005}or this group of adolescents, resting and relaxing was

a method of waiting, which can be classifeexlan avoidance strategy.
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Being perceived as an equal to their peers was a method of pngsteir social

identity and this was evident in the coping strategies within the categsegkihg

support To be equalo their peers, these participants focused on managing their pain. A
method of sustaining the image of being equal to their pebrytdelling anyoné

about their pain. This was a key strategy in avoiding publically dealing with pain.
Furthermore, there were some adolescents that acknowledged the fear of not being
believed. For these adolescents they disclosede | | i n gr but hottheir friendst h e
oranyoneatschool6 The underlying reason for conf
was the fear of being unable to prove the pain. Their mothers were more likely to believe

them thereby legitimising their pain experiences.

The underlying function aseeking medical camwas to aid in thenanagement dhe

pain. Medication was perceived as accelerating the process of waiting for thepfkare
disappear. If medication did not achieve this goal, adolescents disclosed tleés thelk

the hospital would be a last resort to dealing with the pain. Medical care was part of the
processof hei r O&whiclcokcurredih etiveen their pdiee moments. The
painfree moments were when the adolescents felt normal and media@kgzhin

achieving that statef normaity.
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Table 19: Underlying function and intent of coping when perceiving pain as a threat

Coping categories and coping intevith an example from the adolescemso perceived pain as a thte

Coping Mental Process Physical Activity Seeking Support Seek medical care
Category
Coping Ignore existence Stop Activities / Rest and relax Exercise Do not tell Tell mum but not Tell Hospital Take mediation
Strategy of pain Stay still anyone school anyone
Function | The mental Stopdoing Resting and N/A Telling someong| Telling others at N/A Hospitals are Medication is
process of activities when relaxingwas a meanthaving to | school would risk viewed as a viewed as a way
getting on with it| experiencing a strategy to stay deal with the not being last resort for of helping
meant to avoid | pain episode. comfortable painrisking believed and also dealing with control the pain
thinking about Measure ability while waiting being perceived | be shgled out as the pain. but they still
the pain. Trying | by comparing for the pain as different from| different. Parents Seeking need to wait for
togetonwithit | peg s 6 a b i| episode to pass. peers an@s would believe d o c tcare 6| the pain episodg
meant not someone unable them andwvould happens when to pass.
dealing or telling to cope with tle | legitimise their other routes do
others about it. pain. pain episode. notalleviate
the pain.
Example |Al just |[Al al so I dondt il donétgfiAl donbt Aalf i télnitds al
to think about it | and it had started | get comfortable just don ofmyfriendsl bad | go back | taking medicine
I like to get on to hurt then as and juststay complan so | only tell my mum tothedoctors [ but it ¢
with itdqwell SO there. just keep it to andseeifthey| st op t h ¢
run as fast as mysel fo|,am just scared can do _
Taya, agel5 everyone. [ust | \jig age 16 they will like in anythinlnei, age: 11
had to stop and Taya, age: 15 | case they think
just say that | Il 6m atte Eleanor, age:
couldn_ot seeker | 14
so 1 did like talking to
far as everyone them about it
el seo

Bianca, age: 11

because
like it so | just
dondét t a

Eleanor, age: 14




6.3. Profilesi Applying the coping framework

Applying the coping frameworgresentedn Figure19 above, to the iliness

representation data meant that the illness representation data were charted against the
two identifiedgroups of coping goals. Cognitive and emotional profiles were
synthesised from the illness representations data. As shdvigure20 below, there

were clear similarities in the cognitive profiles across the two groups of copatg

and there were interesting differences in their emotional profiles. Sections 6.3.1 and
6.3.2 below present the cognitive and emotional profiles respectively and these
sections provide more detail throughdapth considerations of the similar and

dissimilar beliefs in the two groups of coping goals. These profiles created the pain

representation corresponding to the different coping strategie§i@ee20).

Overarching coping goal Presell;lvzzﬁgocml ]
I

| 1
Immediate coping Focus on maintaining Focus on attending
sub-goals normality to pamn

] |

I ] I ]

Coping strategies Accommodative adjss(tjxa;mt Assimilative p(l-frzaulit
Pain Representations [ Challenge J [ Threat ]

High High Feel
consequences, low Normalise consequences, angry/really
personal and pain very low personal sad/ emotional/
treatment C(_JHU'OL feeling and treatment annoyed/
short duration of normal/ok control, long confused

disease and low duration of mcreased
predictability of disease but hope impact of pain
trigguers but for shorter very
predictiable low predictability
symptoms. of triggers,.

Figure 20: Coping framework with Pain Representations and Profiles

Identified from the data, with cognitive and emotional profiles that are corresponding to the
different pain representations.
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6.3.1.Clinical characteristics

As reported irSectiond.2.2.4clinical characteristics were collectédm the

participantst/-6 months of the interview and were calculated within each category.
Disability index and pain intensity scores were-sefforted. The nine adolescents

charted in the maintenance catggbad a mean age of 12.98 years with the median
being 12 and mean disease duration of 3.89 years with the median being 3. The range
of pain scores was from 0 to 68 on a scale of 0 to 100 with a mean of 24.56 and a

median score of 22. CHAQ scores rangednf®to 1.375 within a possible range of

0 to 3, and had a meai 0.40 with a median of 0.3%eeTable20).

Table 20: Clinical characteristics ofthe maintence category

(Adolescentsvho perceived paias a challenge)

Disease Pain VAS CHAQ

Age

Duration (07 100) (0-3)
(years)
Faye 11 8 0 0.125
Kevin 11 3 68 0.375
Gwen 12 6 9 0.625
Jodie 12 2 26 0.625
Carrie 12 3 41 0.5
Adam 13 3 0 0
Daisy 14 3 6 0
lan 15 5 49 1375
Harrison 16 2 22 0
(99 MEAN 12.89 3.89 24.56 040

The ten adolescents whose data were charted in the attend category had a mean age
of 13.3 with a median age of 13.5 yearalfle211). For disease duration the mean

was 5.4 years and the maa duration was 5.5 years. Pain scores ranged from 0 to 83
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on a 0 to 100 scale with a mean of 31 and the median being 18. The CHAQ scores
for this group ranged from O to 1.75 on a scale of O to 3 and the mean was 0.86 and

the median was 1.

Table 21: Clinical characteristics of the attend category

(Adolescentsvho perceived pain as a thrgat

Age Disease Pain CHAQ

Duration VAS [(02%))
(Years) (071 100)
Lucy 11 5 18 1
Neil 11 7 13 0
Bianca 12 4 10 0
Vincent 12 7 83 1.25
Wyatt 13 6 7 0
Sara 14 2 53 2
Eleanor 14 3 48 1
Taya 15 8 11 0.125
Paige 15 11 6 1.75
Mia 16 1 61 15
(10) mean 13.3 5.4 31 0.86

6.3.2.Cognitive profiles

Despite the similarities in the cognitive profiles, there were some underlying trends
that were diférent across the two groups.Tlable22, a breakdown of each domain

is provided and in the following section each domain is reported highlighting the
differences and the similarities in each coping goal category: maintenance and
attend. What differed between the two groups was how they interpreted their similar
beliefs; this is portrayed further below under each domain.
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Table 22: Comparisons of the cognitive profiles

Cognitive profiles othe adolescenis the maintenance category and attend category.

MaintenanceCategory

Attend Category

Cognitive Profile

Timeline Expect to get better soon. Believe hey will continue

Chronicity Hoping that since it is a having some form of pain wher
childhood disease it will be they are older. Some hoped th
getting better as they grow will grow out of it and not last
older. forever.

Timeline Pain is unpredictable. The Unable to predict pain from

Cyclical arthritis has some expected | doing physical activities.
patterns but not cyclical. Cannot predict painful joints or

when it will hurt.

Consequences | Pain and disease impacts theil Pain has a high impact on thei
lives and affects their family | lives and creates obstacles for

their family.

Treatment Medication is a method of Treatment is a shoiterm rather

Control gaining temporary control ovel than a permanent approact
arthritis. gaining control over pain and

arthritis.

Personal Contro| Limited control over pain but | No control over pain, especially
can use medication to try to | increase and decrease of their
control thepain thereby pain. Medication can help with
gaining control over the feeling limited control.
arthritis.

Timeline Chronicity

There was a difference in the two categories in the domdaaliafs about the

chronicity of the arthritis. While some adolescents disclosed believing they will be
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painfree soon the underlying reason was different between the two groups. For those
adolescents ithe maintenance category, their expectancy stemnued fheir

experiences of their pain episodes, noting that there fewer instances in which pain
interfered with their lives as time passed. These adolescents identified that recently
there was less of a need to adjust their life to preserve their sociatyidenthe
attendcategory, the adolescents believed the frequency of their pain episodes may
lessen over time and they expressed hope that their arthritis will go away soon. In
both categories, there were adolescents who still expected to experienshgain

they are older.

The way that 1 édm actually going | thin
From what | 6ve seen so far because 11t0
it was. o0

Adam, age: 13 Maintenance Category
Al think | wild.l hitavi graduatly staritdgo | di e but

away but I will still have ib

Lucy, age: 11Attend Category)

Hope was reflected in both categories as there were adolescents that hoped to grow
out of the disease. This belief waased on their perception that since jules

arthritis is a childhood disegseshould only occuin their childhood. Furthermore,

this belief was reinforced by doctors telling them that this diseasgo io

remission.
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AWhen | first got diagnosed they said that so
with children so hopefully it will go

Daisy, Age: 14 Kaintenance Category

nltdos called juvenile arthritis so | dondt th
forever and it doesnét really affect me now s
away.o

Wyatt, Age: 13 Attend Category)

Timdine- cyclical

In both categories of coping, the adolescents perceived their pain as unpredictable.
This is illustrated by Harrison and Bianca below, in the maintenance and attend
category respectively. For both Harrison and Bianca, pain can changayroa d

weeks.

fllt changesfrom daysso like one week it would be gone by the day

i tnormally justthe same tablsways t here but i1 tds worse on s
days than others. 1 f | wake and itodés really h
and its fine.o

Harrison,age: 16Maintenance Category

AnSome days | wil/l be fine and the next | <can
of pain and then like it can go on for weeks when | am fine but then
it can appear out of nowhere. o

Bianca, age: 11Attend Category)
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Due to the lack of prediability, it was difficult for any of the adolescents to plan for
the pain. Therefore, it was not possible to find a pattern in what triggersT pane.

was a key difference in how this affected the adolescents in the two categories. For
those adolescenis the maintenanceategoryknew what to expect and had a

strategy in place despite not being able to predict when autaneight occur. For

the adolescents in tladtendcategorythey anticipated the pain, as in the case of
Paige (age 15), who wouldapl for a rest day thereby engaging inaathothing
behaviour. Like other adolescentdlie attendcategory, Paige would engage in

bursts of activity and would anticipate that such activity might trigger pain and so
would also plan rest time. This behawt would counteract how pain impacted on

their perceptions of normality.

Consequences

The adolescents in both the maintenance and the attend categories reported that their
pain impacted their lives and their families. All of the adolescents percéiggzhin

as having more consequences in their lives regardless of the strategy they employed.
The adolescents had to adjust when dealiitly the pain episodes, especially if they

were aiming to preserve their social identity of normality.

Al n,séhietine s | have to sit out and | canoét
could do beforel still can do everythingust not as much as | used
to before.

They[familyfhave to do certain things for me
my fork so we have to get special things for mesemu
Gwen age: 11 Maintenance Category

AWhen itoés really really bad and | cano
the medication is working then its fine and | could do anything. |
candét do certain things when its bad an

every two weks so it does have an effect.
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My sister always undressegeand things and helps me have a bath
and my mum has to do certain things for meiastbps them from
doing things they want to do

Mia, age: 16 Attend Category)

Personal control

All of the adolescents felt that they had limited control over their pain. Most of the
adolescents believed they had no personal control over pain and their disease. This
was mostly due to their perceptions of the unpredictability of the disease. The
struggle to gairtontrol over the pain was evident in the adolescents of both
categories. The inability to identify triggers to pain episodes was an obstacle to

preserving the social identity of normality.

Ailt could be randomly happening without me do
Daisy, Age: 14(Maintenance Category
AThere is nothing | can do to control my arth

| candédt stop it from hurting
Bianca, Age: 11Attend Category)

Treatment Control

The adolescents in both categories believed that by takadication they have
limited personal control. However, they also perceived that their medication had
limited control over pain.

~

Al candt clowilltalways be theére bt dan jyst hap
lan, Age: 15Maintenance Category)

fCause there are some things that can be done

away completely it can get better but not disappear
Mia, Age; 16 Maintenance Category
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They could achieve their overall coping goal by attempting to have control ewer th
pain with either treatment or their own actions. Nonetheless, treatment was not
perceived as a cure for their pain. This meant they still required working towards

preserving their social identity when the treatment failed to control their pain.

A Intight cure it for a bit but it might not keep being good and it
might come back
Jodie Age: 12 Maintenance Category

NnTreat ment makes it down but I donot

go awayo

go

Wyatt, Age; 13 Attend Category)

6.3.3. Emotional profiles

Data on the emotional representations came from two sources; the cognitive
interview and the pain interview. The data were matched to syntifeékis range of
emotions adolescents reported when experiencing pain. There was an evident

difference in the twgroups of adolescents as showmable23.

Table 23: Comparisons of the emotionabprofiles of the adolescents
Emotional profiles othe maintenance category and attend category.

Emotional Profile

Maintenance Category

Attend Category

Normalized the pain; describe
feelings like ok, fine, normal
because they are attempting t

carry on with activities and life

Feelings of anger, really sad,
emotional, annoyed or confuse
becausef having to stop
activities completely and attend

to the pain.

If they reported feeling angry
or sad and upset it was becau
it was inconvenient having to

adjust for pain.

Angry because the pain has a

high impact on their lives.
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Maintenance category

The only adolescentsvho had normalisel their pain were in the maintenance
category. These adolescents described their
because the pain became a typical experience for them and they were focused on

maintaining their sense of normality.

A Mrmal because it is always thebe

Harrison,age: 16Maintenance
Category)

In both categories, there were adolescents who labelled their feelifmsag,r y 0
isaa@Mupset 0. However, they reported different
each coping dagory. In thanaintenanceategory the adolescents felt these

emotions when they felt that the pain was interfering with their activities and

counteracting their preservation of normality. Therefore, they had to make

adjustments to their lives. Pain washallenge to their being perceived as a normal

adolescent by their peers.

i Ar t Hig] trying t®bring me dow

Carrig age: 12 fMaintenance
Category)

Despite the adolescents reporting these feel]
because theigentified that they can tolerate the pain. For example, lan (age 15)

e X pr es s ewbrriédeabdutithe gain fieoccurring, however, he also added

feelingh f | be@udsdé | f | t hlicankhinlaabauimiays of dealing with it
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and it @hsmeantehlatphesé adolescents felt they could still engage in
their copingbehaviourgo maintain their normality. The negative feelings were only
reported because of the additional challenge pain was to this sense of normality and

having to find ways foovercoming this new challenge.

Attend category

In the attend category, the adolescents reported emotions sichasg r y 06, fAs ad
i u p because they stopped activities completely to attend to the pain episode.
However, these emotions existed dgrthe pain episodes and not when they were
identifying themselves as a normal adolescent {fraig). Therefore, the pain was a

threat to this social identity and their belonging to the same group as their peers.

Ait makes mehomset when

butt doesndt make me upset all
time |i ke when | havendt got p
fine about it but when | have it huids

Lucy, Age; 11(Attend Category)

There were adolescents that explicitly explained that their emotional response was
due to having pain. They weeangry at simply having to deal with a pain episode.

Pain became perceived as an entity that was inconvenient and what defined them as a
different to their peers. When these adolescents were asked why they felt the emotion
they were reporting, they repd that it was due to their pain. For example, Sara (age

14) acknowledged that it was becausé &k way | had the patnand Taya (age 15)

disclosed her anger wasbkcause ifpain] was there 0

Most of theadolescents in the attend category also repéetdohg angry because of

the impact and interference the paouldhave on their lives. Therefore the pain
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interfered with their goal of preserving their social identity of normality. This was
only evident in the attend category. Pain was limiting thedhadfecting the identity

they wished to have and these reasons trigged feeling angry, sad or upset.

Al ot does make me angry if
and | camwbét play out

Vincent, age: 12Attend Category)

ADay 1 © ruined

Paige, Age: 15Attend Category)

fil coul dnot do what I woul d
t0.0

Eleanor, Agel4 (Attend Category)

6.4. Summary

In the coping framework developed from the coping behaviours previously
identified, one overarching coping goal emerged. This overarching goal of the

coping frameworkvas that the adolescents tried to preserve their social identity,

namely to be seen as o6nor mal 6. Nor mal

everyday life. Two immediate coping sgbals were identified and defined as

maintenanceategory ancttendcategory. These categories described the function

underlying the coping strategies of the adolescents. Whiclysaiban adolescent
tried to achieve was determined by their pain representations. nmaihéenance

category, the adolescents attempted tta@ a sense of normality by decreasing
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activities. The adolescents in tagendcategory, focused and attended to the pain to
continue with normal life when the pain episode is over. The cognitive and emotional

profiles were synthesised for both categer

What emerged from the analysis was that there were no clear differences in the
cognitive profiles in both categories. However, the emotional profiles were different.
Normalising the pain was an emotional endeavour; occasionally the adolescents in
maintenance category felt anger or sadness at having to adjust for the pain but all had
managed to normalise the pain. In the attend category, the adolescents clearly define
the pain episodes, thereby distinguishing the moments when they are not in pain and
when they are. Therefore, this group of adolescents reported negative emotions
towards the pain because the pain existed, interfered with their lives and would not
allow them to feel normal like their peers. These patterns suggest that there are links
betwesnthe coping goals and behavioarsdtheir emotional representation of pain.
Furthermore, these data signified that the emotional pathways were critical to an
adol escentds coping behaviours. The way
rooted in thai emotional profiles. One group of adolescents viewed their pain as a
normal occurrence and a challenge they adjusted and adapted to. The other group

viewed their pain as a threat and dealt with the pain as episodic.
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Chapt erRe/gulXetlofry ( Fe
Dynamic Componen
Anal y sHisn dainndg s

7.1. Overview

The investigation of the setégulatory component of the €EERM requires an
exploration of the longitudinal and dynamic relationships between mental
representations and illness outcomes, such as plhgsitivity. Therefore, the current
chapter addresses the thesisb6é fiThet h obj ecti ve
gualitative work presented in Chapter 6 concl
behaviours differed and this difference depended uponthé aels cent sd emoti onal
representations. In particular, those adolescents with negative emotional

representations (i.e. frustration, anger) were the adolescents who stopped activities to

manage their pain; this led to the hypothesis that emotional repréesentaould

predict physical activity. To address this research hypothesis sequential analyses
including Pearsonb6sdé correlations, |inear reg
longitudinal mediation analysis were performed to determine the role ofoeralot

representations and pain in predicting physical activitys Glmapter reports the

results of each analysis, which precedes building the longitudinal models also

presentedaterin this chapter. The longitudinal models were compared to identify

the drongest model predicting physical activity.

7.2. Research Rationale

The main conclusion drawn from the qualitative work presented in Chapter 6 was
that a relationship may exist between emotional representations, pain, and physical
activity; this finding is ongruent with the GSRM theoretical framework. In

summary, the adolescents who represented their pain as a threat and who coped by
focusing on managing the pain (including stopping activities) had higher self
reported pain and held a more negative ematiprofile compared to the

adolescents who represented their pain as a challenge. In contrast, those adolescents
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who represented their pain as a challenge reported lower pain and held a more
neutral emotional profile compared to the adolescents who repeesdeir pain as a
threat. The last component of the-SBM proposes an individual evaluates and
appraises the effects of their coping and illness behaviour and as a result, adjusts
either their representations or their coping response. Thereforglt@ivthe last
component of the GSRM, it was hypothesised that repeated measures of the

emotional representations, pain and behaviour would predict future behaviour.

7.3. Hypothesis

There is a direct relationship between emotional representations and phgtaty

and effected by pain, specifically:

I. If emotional representations increase then physical activity score will decrease.
(JemotionsY Zphysical activity)
Il.  If pain increases, then emotional representations increase and then physical
activity scoreslecreases. (pa¥i emot i ons Y physical a
OR
lll.  If emotional representations increases then pain increases and physical

activity decreases (emotions Y pain

Emotional

@) Representations \

. Physical
P > i
an e Activity
Pain
®) \
Emotional R Physical
Representation e Activity

Figure 21: Hypothesised Models to test
(a) emotional represenitans mediates the relationship between pain and physical activity
or (b) pain mediatees the relationship between emotional representations and physical
activity.
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7.4, Participants

As the flowcharin Figure 4, Chapter 4 (methats), Section 4.24.3demonstratg the

final sample consisted @64 participants from CAPS aged 11 to 13 years at baseline
who eachhad IPQC data at four time point3.able24 presents the demographic and
clinical characteristgof the individualsat baselin®f the completeases of the

sample, compared with the final sstudy sample and the same baseline
characteristics for all 1,492 CAPS participants aged between 4 and 16 years of age.
Key differencesn the substudy and te CAPS cohonvere the proportions of

patients in each of the ILAR subtyp&glyarthritis RF positive (2.7%, 4.1%
respectively), PsA (5.9% and 10.6% respectively),Entthesitisrelated arthritis

(4.2% and 11.7% respectively).

For the longitudinal modslin Section 7.7, onlgases with complete data (compiete
case)were ncluded for baseline, followip yearsl and 2. This reduced the dataset

from 264 participants to 55 participant@ble24 reports the demographic and

disease ltaracteristics for this group of 55 participants were summarised to see if
they are representative of the larger dataset. There were differences in the eomplete
cases and the CAPS sghoup, wih the subtypes oligoarthriti88% and 29.5%
respectively), plyarthritis RF negative20% andl2.1% respectively) and there were
also a lower numbers of 12 year olds in the complete case compared to-¢iietgub
(22% and 30.3% respectively).
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Table 24: Demographic and disease charactestics of the participants in the CAPS

Characteristics afompletecase (n=55) suggroup (n = 264) compared with the CAPS cohort (N = 1,492)

Complete- Sub-group
Demographic and disease case N (%) Total
characteristics N (%) N (%)
Female 26 (52 %) 160 956 (64.1%)
Gender (60.6%)
Male 29 (53%) 104 536 (35.9%)
(39.4%)
Caucasian 44 (88%) 228 1082
(86.4%) (72.54%)
Ethnicity Other 6 (12%) 35 282 (18.9%)
(13.3%)
Missing 0 1 (0.3%) 128(8.6%)
Systemic 2 (4%) 11 (4.2%) 85 (5.7 %)
Oligoarthritis 19 (38%) 78 (29.5%) 602(40.3%)
Extended oligoarthritis 2 (4%) 4 (1.5%) 28 (1.9%)
Polyarthritis RF 10 (20%) 32 (12.1%) 216(14.5%)
negative
JIA Polyarthritis RF 2 (4%) 11 (4.1%) 41 (2.7%)
subtype positive
Enthesitisrelated 7 (14%) 31 (11.7%) 63 (4.2%)
arthritis
Psoriatic arthritis 4 (8%) 28 (10.6%) 88 (5.9%)
Unclassifiable 2 (4%) 23 (8.7%) 264(17.7%)
Other 1(2%) 8 (3.0%) 54 (3.6%)
Missing 0 38 (14.4%) 51(3.4%)
11 18 (36%) 82
Age at (31.1%)
baseline 12 11 (22%) 80
(30.3%)
13 21 (42%) 102
(38.6%)
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7.5. Pain, Emotional Representations and Physical activity
over 3time points

Table25 gives a description and the score ranges for emotional represesitatin

and physical activity, which are included in the analysis. There was a choice of
physical activity measures, one that is completed by the adolescents (the Childhood
Health Assessment Questionnaire; CHAQgent et al., 2001gnd the other by the
parentqthe Child Health Questionnaire; CHEF50;(Landgraf et al., 1996)

Utilising the CHQ data completed by the parents reducedegatirting bias of their
physical activity. The CHQ provides two composite scores and for this study the
physical activity score alone was included. The-lBQomain assessed emotional

representations.
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Table 25: Characteristics of Emotional Representations, Pain, and Physicalctivity

Range, median, and interquartile raagBaseline (n = 55), Year 1 (n = 55), and Year 2 (n = 55)

Variables

Baseline

Year 1

Year 2

Emotional
Representations

Median

IQR

Median IQR

Median IQR

Measured by
IPQ-C at every
time point, high
scores mean
more negative
emotions.

Possible range:
0- 30

17

13.5t0 22

16 12 to 20

14 12 t0 19

Pain

Measuredn the
CHAQ as a seif
reported VAS,
high scores are
worse.

Possible range:
0- 100

32

10 to 59

15 2to 46

14.5 21to 46

Physical Activity

CHQ outcome,
high scores are
better scores.

Completed by the
parents.

Possible range:

0-100

32,5

15.2t0 47.3

43.6 24.8t052.2

45.7 29.1t0 534

Note: IPR: Interquartile range, IPQ -C : (I
VAS: Visual Analogue Scale, CHQ, Child Health Questionnaire.

Il ness Perception

Questionnaire

modfied for children, CHAQ:
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7.5.1Interrelationships between pain, emotional representations and
physical activity

The relationships between variables were expl
determine the presence of significant associations between physical actovity
emotional representatioasd with painTable26 presents the correlation matrix

with analyses performed for each time point. A p value of 0.05 was considered to
demonstrate a significant relationship between two variables. Correlations above 0.7
areconsdered to be strong correlations, while correlations lower than 0.3 are
considered weak correlans (Field, 2009) Therewere strong correlations between

pain and physical activity crosectionally at year 1{F -0.78p<0.001), and cross
sectionally at year 24r -0.77,p<0.001).At baseline, pain and physical activity had

a weak correlation {F -0.36,p<0.001), but at the same time point emotional
representationBas showmelationship with physical activity {¢ -0.62,p<0.001) as

well as pain = 0.62,p<0.001).

Pain at badme correlated with emotional representations at yeay-1{r58,

p<0.001) but emotional representations at yealiso correlated with pain at year 1
(rs=0.60,p<0.001). Pain at basee still correlated with emotional representations at
year 2 (5= 0.63,p<0.001). There were al$ongitudinal correlations between pain
at year 1 and physical activity at year 25r0.78,p<0.001) and pain at year 2 with
physical activity at year (rs = -0.61,p<0.001).From theTable26, it is clear there

are correlations across the time points as well as-saxg®nal associations between
selfreporedpain intensity, physical activity as reported by the parents, and
emptional representationall of which were significant correlations (p< 0.001).
Emotional representations and pain were both negatively correlated with physical
activity which meant that higher emotional representations or pain scores were

associated witkdecreased levels of physical activity.
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Table 26: Correlation matrix between physical activity, pain and emotional representations

(Spear manrr®s Rho)

1. 2. 3. 4. 5. 6. 7. 8. 9.

1. BL Physical Activity 1
2. BL Emotiond Rep -0.62* 1
3. BLPain -0.36 0.62* 1
4. Year 1Physical 0.40 -0.38*  -0.46** 1

Activity
5. Year 1Emotional Rep | -0.45*  0.52* 0.58*  -0.55* 1
6. Year 1Pain -0.25 0.31 0.62*  -0.78* 0.60* 1
7. Year 2Physical 0.36° -0.50*  -0.62*  0.84* -0.67* -0.78* 1

Activity
8. Year 2Emotional Rep -0.44 0.59* 0.63* -0.45* 0.73* 0.52* -0.61** 1
9. Year 2Pain -0.19 0.31 0.66* -0.61* 0.55* 0.83* -0.77* 0.46* 1




7.6. Factors affecting physical activity

Regression analysdspth bivariate and multivariate, were used to test longitudinal
relationships. Linearegressions wenesed to describe the relationships between
physical activity, the dependent variable, with emotional representations and with
pain, the independent vabias a simple univariate linear regression model is a
statistical equatioriThe model assumes that:

< ijé £

Where theX is the observethdependentariable multiplied byt h ecoefficient

(b1) which represents the expected change in the dependent vayiabtied with a
normally distributed error that is distributed with meani® added to thequation.
Theb-coefficient and the 95% confidence interval (95% CI) are reported for each

univariate analysis.

As this study has two independent variables, pain and emotional representations,
multiple linear regressions were used. This is an extensithe linear regression
model equation reported above to model and include covariates. A multiple linear
model assumes that:

« ke Ak 8 ah &

The difference in multiple linear regressions is that it takes the effect of an
independent varlde (i.e. emotional representations) on the dependent variable
(physical activity) and adjusts for the effect of other variable (pain). When reporting
the b-coefficient, this represents the amount the dependent variable chafdgest

while the covariat is kept at a constartigure22 represents the variables available
for the longitudinal models of multiple linear regressiartse followingsection

reports testinghe variables to include in the final model with the aim amtdy

predictors of physicalctivity.
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Baseline Follow-up (year 1) Follow-up (year 2)

| Emotional }—{ Emotional
| Pain }—‘ Pain Phvsical Activity

Physical Activity Physical Activity

Parent 6

Disease Onset

Sex

Figure 22: Predictors of physical activity at year 2

7.6.1. Predictors of physicdlehaviouractivity: crosssectional

As a further investigation of the integlationships between pain, emotional
representations, and physical activity, cresstional relatioships were tested

through multiple linear regression models at each time point. The aim of this analysis
was to investigate the predictors of physical activity eceesgionally (specifically
investigating the relationship between pain, emotional repiesam and physical
activity at each time poinbaseline, year 1 and year 2) by testimg effect of the

two independent variables, when adjusting for one of the variables in predicting the
outcome.
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Table 27: Multiple Linear R egressions crossectional models
Baseline (n = 133), Year 1 (n=126), Year 2 (n=155)

Outcome Variables b 95% CI R?

note: Physical Activity Pain (Baseline) -.35 -.45,-.25

Cl (Baseline) 0.35
conti Emotional Rep  -.57 -1.12, .02

enc .

e (Baseline)

inter Physical Activity Pain (Year 1) -31 -.39,-.22
valst_ (Year 1) 0.52
eor::gl' Emotional Rep -1.30 -1.76,-.85

rep: (Year 1)
emoti  Physical Activity Pain (Year 2) -.32 -1.39,-.25
onal (Year 2) 0.49
i Emotional Rep  -.99 -.39,-.60
tions, (Year 2)

R2:
variance explained

As shown inTable27, the b-coefficientfor the baseline model, ghysical activity
with pain and emotional representations as covaribtes35; 95%CI {.45,-.25]),
is similar to those for year LE-.31; 95%CI §.39,-.21]), and year 2(=-.32; 95%CI
[-1.39,-.25]). While, heb-coefficientfor the baseline model, of physical activity
with emotional representations and pain as covariates§7; 95%Cl {1.12,-.02]),
is different to those for yearflE-1.30; 95%Cl {1.76,-.85]), and year 2(=-.99;
95%CI [.39,-.60]). The adjustd R? values for each model are 0.3%2), and 0.49

respectively, with years 1 and 2 having the best fit.

762Determining the rol es,sexf parentso
and disease onsa$ covariates

To address the objective of identifying the fmumding role of sex, disease onset and

parents at baseline in predicting physical behaviour at year 2, the aim was to build

statistical modelashypothesised ifa) and (b)There are three types of variable in a
statistical mo d e le:n dtemd 64 i mdap emod ehretr®, vaddmbl e
confounding variable (U) is defined as an extraneous variablestt@atrelated with

boththe independent (X) and dependent variables (Y), as depickegure23.
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Figure 23: Statistical model of the types of
variables
where X is the inebendent variable, Y is the
depdent varaible, and U is the confounder.
7.6.2.1. P a r eemotienal digress

The CHQPF50 is a selfeport measure completed the parentsf the adolescents

iNCAPS, t herefor e, it

mi ght

be influence

both observing the behaviour and completing the measure. To account for this source
of bias, the General Health Questionnaire (GBf)(Goldberg & Williams, 1988)
was included to determine the emotional distress in the parent at the time of

completing the CHEPF50. Table28r e p o r t

bet ween the parentds

s the s

emot

pear man r ho

i onal di stress

Although the associations were significant, they were all weak correlations.

Table 28: Correlationswithpar ent 0 s

emotional

di stress

Parent 6s emot i onwithentiiosat repeseiitatiang pam and physical actvity n = 84

Emotional  Pain Physical
Rep Activity
Baseline Par en
emotional
distress 0.30* 0.27* -0.09*
Year 1 Par en
Emotional
distress 0.27% 0.22* -0.31*
Year 2 Par en
Emotional
distress 0.33* 0.27* -0.37

note: * p< 0.05
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7.6.2.2. Duration from onset to diagnosis

The time between onsets of symptaansifirst presentation to a paediatric
rheumatologist (wat this study defined as baseline) was included to test as a
potential confounder. Time to diagnosis was calculated by subtracting the date of
onset from the date of baselif@ble29 demonstratethheSpear manoés r ho
correlationshetween time to diagnosis and emotional representations, pain, and

physical activity at baseline, year 1 and year 2. All of the associations were very
weak and none reached significant p values.

Table 29: Correlations with time to diagnosis

Time to diagnosis correlationsth emotional representations, pain and physical activity n = 84

Emotional Pain Physical
Rep Activity
Baseline Time to
diagnosis -0.09 0.06 0.01
Year 1 Time to
diagnosis -0.06 0.15 0.01
Year 2 Time o
diagnosis 0.07 0.06 -0.12

7.6.2.3. Sex

Table30r eports the Spearmandés Rho correlations b

variables at baseline, year 1 and yedi@eof the corelations were significant.

Table 30: Correlations with sex

Sex correlationsiith emotional representations, pain and physical activity n = 84

Emotional Pain Physical
Rep Activity
Baseline Sex -0.04 -0.04 0.04
Yearl Sex -0.17 -0.12 0.13
Year?2 Sex -0.14 -0.11 0.10
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7.6.2.4. Entering variables into a stepwise regression

A stepwise regression model was performed to identify the predictors of physical
activity. This was an exploratory technique to identify which variables were
independent and statistical significant predictors. \tdemwere excluded if they

were not statistically significant predictors (p>0.Table31 presents the results of

the stepwise regression model that included all the possible covariates; emotional
represent at i emaignal gistress) time p aiagaosis, and sex as
predictors. All of the variables included in the model were from Year 1 to determine
those which significantly predicted physical activity at the following year (Year 2).
The significant predictors in threodel were pain and emotional representations
(Table31). Therefore, only these variables were tat@ward for further analysis.

Table 31: Results of the backward stepwise regression

Regressiompredicing Physical actvity at year 2 from year 1 predic{ors 84)

Variables b 95% ClI (Adj) R?
Emotional -1.21 -1.78,-.63
Representations 0.49
Pain -.27 -.37,-.17
Removed
Parent 6s P=0.92>0.10
emotional
distress
Time to P=0.88>0.10
diagnosis
Sex P=0.52>0.10
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