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I. ABSTRACT

Chronic pain in juvenile idiopathic arthritis is poorly understood. Although there
is a link between pain and disease activity, pain is also modulated by other
factors. The psychosocial functioning of the child is linked to his/her pain
experience, however direction of causality is unknown. Furthermore, the
potential association between parental coping and children’s pain has never been
explored. The objectives were to evaluate relationships between psychosocial
functioning of the child, parental coping, and concurrent pain and future pain
report at 6 months. The database “Determinants of outcomes for juvenile
arthritis” from the Montreal Children’s Hospital, including 95 patients, was used.
Hierarchical multiple linear regression was performed. Psychosocial functioning
of the child was identified as a correlate of pain, above and beyond disease
activity, in the cross-sectional analysis. However, it did not predict future pain.
Use of the parental coping pattern “social support” was associated with less

concurrent pain.

La douleur chronique dans I’arthrite juvénile idiopathique demeure incomprise.
Quoique qu’il y ait un lien entre la douleur et ’activité de la maladie, la douleur
est modulée par d’autres facteurs. La fonction psychosociale de I’enfant est liée
a son expérience de la douleur, mais la direction de la causalité est inconnue. De
plus, I’association potentielle entre 1’habileté d’adaptation parentale et la douleur
des enfants n’a jamais été explorée. Les objectifs étaient d’évaluer les relations
entre la fonction psychosociale de I’enfant, I’habileté d’adaptation parentale, et la
douleur concomitante ainsi que la douleur future rapportée a 6 mois. La banque
de données “Determinants of outcomes for juvenile arthritis” de I’Hopital de
Montréal pour enfants, qui inclut 95 patients, a été utilisée. La technique de
régression linéaire multiple hiérarchique a été appliquée. Dans 1’analyse
transversale, la fonction psychosociale de I’enfant a été identifiée comme étant

un corrélat de la douleur. Par contre, elle n’a pas contribué a prédire la douleur



future. L’utilisation de la stratégie d’adaptation parentale “support social” est

associée a une douleur concomitante moindre.



II. INTRODUCTION

Juvenile idiopathic arthritis (JIA) is one of the most common chronic diseases of
childhood. Pain is an important symptom experienced by most children with this
condition, yet it is still poorly understood. Although there is a direct link
between the degree of disease activity and pain, it is likely that pain is modulated
by other factors pertaining to the child and his/her environment. Furthermore,
the directionality of the association between pain and some of these factors has
never been elucidated. The purpose of this study was to identify correlates and
predictors of pain in children with JIA. More specifically, the role of
psychosocial functioning of the child and parental coping on concurrent and

future reports of pain intensity was examined.

This study used data from the study “Determinants of outcomes for juvenile
arthritis”, which was originally designed to characterize treatment adherence,
economic outcomes, disease course, pain and disability as well as health-related
quality of life. Several articles have been published from this study, pertaining to
treatment adherence, use of complementary and alternative medicine, economic
impact, parental coping and quality of life (see Appendix 1). Here, the cross-
sectional and longitudinal relationships between the psychosocial functioning of

the child, parental coping and pain intensity in children with JIA were evaluated.



III. REVIEW OF THE LITERATURE

1. Juvenile Idiopathic Arthritis

JIA is a chronic inflammatory disease, with a predominant effect on joints. The
International League of Associations for Rheumatology (ILAR) defines JIA as an
arthritis that begins prior to the 16" birthday, persists for at least 6 weeks and is
of unknown etiology. Alternative causes of arthritis must be excluded. JIA
represents a heterogenous group of disorders. ILAR revised the classification of
JIA for a third time in 2001, which is now used and applied in Canada and most
countries (1). The main purpose of the classification is to define relatively
homogenous and mutually exclusive categories of JIA, in order to facilitate
research and communication among the international pediatric rheumatology
community. JIA is the focus of the thesis, as opposed to Juvenile Rheumatoid
Arthritis (JRA) defined by the American College of Rheumatology (ACR) (2).
JIA is classified into seven categories, each defined by clinical and laboratory
criteria, and a list of potential exclusions. The categories are: oligoarthritis,
polyarthritis rheumatoid factor negative, polyarthritis rheumatoid factor positive,
systemic arthritis, psoriatic arthritis, enthesitis-related arthritis (ERA) and

undifferentiated arthritis.

Oligoarthritis is the most common category of JIA and is defined as an arthritis
affecting 4 or fewer joints in the first 6 months of disease. It usually affects
young girls, and is often associated with antinuclear antibody positivity and a
higher risk for the development of chronic anterior uveitis. Children with
polyarthritis rtheumatoid factor (RF) negative have 5 joints or more involved
within the first 6 months of disease. It is more common in girls. Polyarthritis RF
positive is common in teenage girls and represents the smallest category of JIA,
making up about 5% of all patients. It may be considered as “adult” rheumatoid
arthritis with childhood onset and is associated with a poor prognosis. Erosive

changes are seen early in the disease course, and rheumatoid nodules and distinct



deformities of the fingers often develop. Systemic arthritis is characterized by
unique extra-articular manifestations, including daily fever (quotidian) in
addition to the joint symptoms. Most children have a characteristic rash, and
some have lymphadenopathy, hepatosplenomegaly or serositis. It has no sex
predominance and has a variable age of onset. Psoriatic arthritis is defined as
arthritis and psoriasis, or arthritis in association with dactylitis, nail abnormalities
or a family history of psoriasis. It is recognized that not all children have
psoriasis at the onset of disease, however approximately half of them develop
psoriasis after 2 years (3). Girls are affected more than boys, and a bimodal age
distribution is described. ERA was first introduced as a category in the ILAR
classification of JIA in 1995. It is defined as the presence of arthritis and
enthesitis, or arthritis or enthesitis in association with sacro-iliitis/inflammatory
spinal pain, presence of HLA-B27, family history of HLA-B27-related disease,
or acute anterior uveitis. Enthesitis is tenderness at the insertion of a tendon,
ligament, joint capsule or fascia to bone, and is often very painful. ERA is much
more frequent in boys, tends to affect older children and teenagers, and is
uncommon prior to the 6™ birthday. Given the recent introduction of this
category, there is a lack of data on its epidemiology and outcomes. However it is
presumed, based on studies of related diseases, that most children evolve towards
well-defined spondyloarthropathies, such as ankylosing spondylitis, which are
diseases characterized by inflammation of entheses, the sacro-iliiac joints and the
lumbosacral spine. Children who fulfill criteria in no category or in 2 or more of

the above categories are classified with undifferentiated arthritis.

Most of the body of literature on pain in children with chronic arthritis is on JRA.
The criteria for the classification of JRA were initially proposed in 1972 by the
ACR, and subsequently revised (2). The criteria were widely applied mainly in
North America and recognized only three onset types, defined by type of disease
within the first 6 months, which are polyarthritis (5 or more joints involved),
pauciarthritis (4 or fewer joints involved) and systemic-onset. Children with

psoriatic arthritis and spondyloarthropathies were not recognized. In recent



years, the ILAR classification of JIA has gained acceptance internationally, and
most published studies now use the term JIA (1). While the term JIA is
preferentially used in place of JRA in this thesis, it is acknowledged that the
terms are not synonymous and that there are clear and distinct differences. The
significance of the recognition of the category ERA vis-a-vis pain may be
particularly important. While there are no studies on the pain experience of
children with ERA, clinical experience has led some rheumatologists to believe
that they have more pain than children belonging to other categories of JIA.
Moreover, their pain may be more generalized and not limited to areas of active
inflammation (4). The presence of enthesitis, a major feature of the
spondyloarthropathies, may play a role in explaining this difference. McGonagle
showed with fat-suppressed MRI that early knee synovitis in
spondyloarthropathies, but not in rheumatoid arthritis, is associated with
prominent and distinct entheseal abnormalities, including soft tissue changes
adjacent to entheseal areas outside the joint and bone marrow edema at entheseal
insertions (5). This finding may suggest that the mechanism of synovitis in the
spondyloarthropathies, including ERA, may be different than in other forms of

chronic arthritis.

There are no prevalence studies of JIA. The prevalence of JRA is about 1/1000
children, which makes it one of the most common chronic diseases of childhood
(6). However, this likely represents an underestimation of the true prevalence of
JIA, in light of the recognition of two distinct conditions, psoriatic arthritis and
ERA, and likely better diagnosis of affected children in recent years. Although
age of onset is quite variable depending on JIA category, the disease often starts
early, with a large peak observed between 1 and 3 years of age. This distribution
of age of onset is less impressive for boys, who have a second peak between 8
and 10 years of age (7). Girls are affected twice as commonly as boys, however

differences in this ratio are seen according to JIA category.
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Although its precise etiology is not known, JIA is a multi-factorial disease where
both genetic predisposition and environmental factors are important. The end-
result is a shift towards the over-production of pro-inflammatory cytokines,
which results in synovitis (inflammation of the synovial membrane of the joints)
and an increased production of synovial fluid. The inflammation leads to clinical
signs of local warmth, swelling, tenderness, stress pain (pain experienced with
movement of the joint) and diminished range of motion of the affected joints.
The most commonly reported symptoms are pain, fatigue and morning stiffness.
When partially controlled or untreated, JIA results in permanent loss in range of

motion, deformities, localized growth disturbances and joint destruction.

Varying degrees of functional disabilities have been reported. In a retrospective
cohort study of patients followed in three Canadian pediatric rheumatology
centres, Oen demonstrated that, although functional outcome has improved over
the past decades, disability develops in a large proportion of patients (8). While
most patients with pauciarticular JRA had no or only mild disability on the
Childhood Health Assessment Questionnaire (CHAQ) (9), more than half of
patients with RF positive polyarthritis and more than one third of patients with
systemic arthritis and RF negative polyarthritis developed moderate or severe
disability at a median interval of 10 years after onset of disease. The prognosis
of JIA is variable, with more than one half of children continuing to have active
disease well into adulthood. In the same study, only 37% of patients with
systemic, 23% of patients with RF negative polyarticular, 47% of patients with
pauciarticular and 6% of patients with RF positive polyarticular JRA achieved
remission at 10 years after onset of disease, and the probability of continued
active disease into the twenties or thirties was high for patients who were not in
remission by 16 years of age. The rate of arthroplasty was high for patients with
systemic arthritis and RF positive polyarthritis, who were at considerable risk for
serious damage to the hips. These data suggest that outcomes for JIA may not be

as good as previously considered.
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2. Pain in Juvenile Idiopathic Arthritis

Pain related to JIA is an area of research that has been relatively under-
investigated. This may be partly explained by an earlier misconception that
children with arthritis experienced little pain, in comparison to adults with
rheumatoid arthritis. However Beales, in a qualitative study, showed that
children of different age groups were able to adequately describe discomfort in
their joints when using developmentally and age-appropriate measures (10;11).
In fact, chronic pain is an important symptom experienced by children in all JIA
categories. Sherry found that 86% of children reported pain during a routine
clinic visit (12). Forty percent of children continue to have pain five years
following disease onset according to data from the Cincinnati Juvenile Arthritis
Databank (13). Schanberg reported considerable variability in pain ratings.
While most children experienced pain of mild-to-moderate intensity when
measured on a Visual Analogue Scale (VAS), 25% reported pain in the middle to
high ranges (14). The same author, using daily diaries, showed that children
reported pain on 70% of days, suggesting that even children with mild disease

experience pain almost on a daily basis (15).

The chronic pain of JIA, unlike acute pain, is often accompanied by a variety of
reactive features such as mal-positioning of involved joints and abnormal pattern
of movements, lack of developmentally appropriate behaviours, depressed mood
and restriction in the normal activities of daily living (16). Two studies also
suggested that children with JIA develop reduced pain threshold and pain
tolerance over time. Using pressure algometry, Hogeweg found that children
both with active chronic arthritis and those in remission had reduced pain
thresholds not only over inflamed but also over normal joints, in comparison to
healthy children (17;18). Similarly, Thastum showed that children with arthritis
had reduced pain tolerance compared with healthy children using an
experimental cold pain task (19). Children with JIA often continue to experience

pain well into adulthood. An outcome study of JIA into adulthood demonstrated

12



that about half of the adults had pain (20). In addition, patients who experienced
pain were not only those with active disease but also a smaller group in
remission, suggesting that remission does not always bring resolution of pain.
Altogether, these studies suggest that children with JIA may develop an
enhanced sensitivity to repetitive noxious stimuli, a process called “central
sensitization”.  In central sensitization, changes in pain processing and
amplification of pain occur as a result of prolonged and recurrent activation of
the peripheral and central nociceptive nervous systems, which bring structural
and functional changes in neuronal pathways (15). Another explanation for the
persistence of pain in the context of disease inactivity is the development of joint

damage or secondary osteoarthritis (20).

The treatment of pain associated with JIA usually involves controlling the
disease with medications aimed at decreasing inflammation, namely nonsteroidal
anti-inflammatory drugs (NSAIDs), and medications aimed at suppressing the
immune system, such as methotrexate, sulfasalazine, leflunomide and biologic
agents (etanercept, infliximab, adalimumab, abatacept). Intra-articular
corticosteroid injections can be used when one or several joints are problematic
despite adequate systemic treatment. Symptomatic relief of pain is also provided
with acetaminophen, heat, warm baths, splints and physiotherapy. Systemic
corticosteroids, while usually avoided, may sometimes be used for short periods
to treat painful flares, as one waits for other systemic medications to take effect
(15). The use of opioids has been limited (21;22). Despite all of these measures,
a survey of pediatric rheumatologists found that 77.3% acknowledged that

children with arthritis continue to have clinically significant pain (23).

3. Pain measures in Juvenile Idiopathic Arthritis

Several age-appropriate measures of pain that appear to be reliable and valid in

children with JIA have been developed since Beales first reported that children
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with chronic arthritis are able to describe sensations in their joints (10). Most
tools for research and clinical use in JIA are self-report measures of children’s
pain, rated by the child or a parent. Jaworski also described a behavioural
observation method where trained observers code pain behaviours during a 10-
minute standard protocol of activities that children are asked to perform (24).
However, this pain assessment method is impractical for use in the clinical

setting.

The Varni/Thompson Pediatric Pain Questionnaire (PPQ), well documented for
its use in JIA, is a multidimensional and comprehensive instrument that uses
structured interviews with both the parent and child (25). The tool utilizes
several techniques including: (1) the VAS to evaluate present and worst pain
intensity in the previous week, (2) the body outline to describe pain location and
intensity using a color-coded pain rating scale, (3) and pain descriptors to assess
the sensory, affective and evaluative qualities of the child’s pain experience.
Although not practical for use because of its length, portions of it, such as the
VAS, have been used in the clinic setting. The VAS is a 100 mm horizontal line
anchored with developmentally appropriate pain descriptors, such as happy and
sad faces or “not hurting” and “hurting a whole lot”, and without numbers, marks
or descriptive words along the line. The VAS has been shown to be reliable and
valid in children as young as 5 years, and is the most widely used tool to evaluate
pain intensity in JIA (26;27). The body outline is particularly useful in children
with arthritis older than 4 years who have pain in multiple locations because it

allows for the evaluation of another pain dimension in addition to pain intensity.

Other variations of the VAS include the Oucher Facial Scale and the pain
thermometer. The Oucher is a facial scale, consisting of six photographs of a
child’s face displaying varying degrees of discomfort, along an 11-point 100 mm
scale (28). It was shown to be reliable and valid in many pediatric populations
over a wide age range. It is simple and easy to administer, and even young

children can use it. Versions for White, African-American and Hispanic
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populations are available. One problem is that it may evaluate pain affect more
than pain intensity. Other facial scales are also available for children. The pain
thermometer is a 100 mm vertical scale on which children draw a line

corresponding to how much pain they are experiencing (29;30).

Schanberg used daily diaries in order to track pain and related symptoms of
fatigue and stiffness on a day-to-day basis, making it possible to analyze
relationships between pain and behavioural responses such as activity reduction
(31). She demonstrated that the diary method was feasible and well accepted by
children older than six years of age. Stinson recently demonstrated the ease of
use and validity of the e-Ouch, an electronic version of a chronic pain diary, in

adolescents with JIA (32).

4. Relationship between disease activity and pain

Generally, studies have indicated that there is a direct relationship between the
degree of disease activity and children’s report of pain in JIA. Varni
demonstrated a positive correlation between physician’s assessment of disease
activity and present pain intensity rated by the child on a VAS (25). Similarly,
Vandvik reported a positive correlation between a global score of disease
severity rated by physicians and children’s ratings of pain intensity on the VAS
(33). However, these studies and others have shown that disease activity only
explained a modest amount of the variance in pain intensity ratings, ranging from
1 to 33% in various regression models, suggesting that other factors may be
relevant in explaining children’s pain (14;33-42). Thompson reported that
disease activity explained only 1% of the variance in present pain and 23% of the
variance in worst pain in the previous week measured on the VAS (34). In a
large multi-centre study of 388 patients, Malleson showed that disease activity
only explained 6.5% of the variance in pain intensity in the previous week

measured on the VAS (37). Similarly, Schanberg demonstrated that disease
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activity only explained 28% and 33% of present pain intensity measured on the

pain thermometer and the Oucher, respectively (40).

Different methodologies used in the assessment of pain may explain the disparate
findings in the association between disease activity and pain. Most studies
(14;37-41), which assessed pain intensity using a VAS with descriptive words,
found modest associations between disease activity and pain, except for
Hagglund who failed to show a statistically significant association (36). Some
authors assessed pain concurrently (14;38;40;41), while others assessed pain
during the past week (37), or month on a VAS (36). Scores for worst pain in the
previous week rather than present pain might correlate better with disease
activity, because pain is usually more severe when one is involved with daily
activities, as compared to when one is at rest in a waiting room or clinic (43).
Symptoms of JIA wax and wane over time, and therefore measurement of pain
over the past month possibly brings greater variability in pain ratings and also
potentially recall bias. This may explain why the regression model developed by
Hagglund failed to reach statistical significance (36). Thastum reported that
disease activity explained 12% of the variance in pain when children were asked
to complete a 3-week pain diary that included a facial scale (35). Disease-related
variables explained a small proportion (13%) of variance in pain measured on a

body map in a study by Schanberg (14).

Another potential explanation for these disparate findings is the use of proxies to
report pain. While in most studies children were asked to rate their pain on self-
report measures (14;36;37;40), other studies used parents, mainly mothers, as
proxies (38;39). This may be a problem if parents underestimate or overestimate
their child’s pain. Young children are usually unable to complete self-report
measures, and therefore reliance on parental report is necessary. Teenagers, on
the other hand, may not communicate well with their parents. For example,
Shaw reported wide variation in agreement between adolescents with JIA and

their parents with regards to pain, measured on the VAS, and other health-related
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variables (44). In addition, children with depressed mood tend to be withdrawn
and thus may have difficulty communicating effectively with their parents.
Indeed, Palermo found that child depressive symptoms predicted disagreement in
pain ratings between children and their parents (45). In the same study, fair
agreement was reported for pain frequency, while poor agreement was reported
for pain intensity, measured on a facial scale. However, pain was assessed over
the previous 4 weeks, which may be problematic given that symptoms of JIA can
fluctuate considerably over this time period. Doherty found poor agreement for
pain, obtained from a 15 cm VAS, in a small group of 20 children and their
mothers, however high agreement for disability, measured on the CHAQ (46). It
was postulated that pain, which is highly personal and subjective, is more
difficult to evaluate than activities of daily living, which are observable. On the
other hand, Toupin found good agreement between the pain perceptions of 50
children aged 9 to 18 years, followed at the Montreal Children’s Hospital, and
their parents, when pain in the previous week was rated on a 100 mm VAS (47).
In the same study, higher levels of agreement for pain were found for those with
more severe disease. Few studies have specifically evaluated whether fathers are
reliable sources for reporting their children’s pain. Garcia-Munitis found
moderate agreement in the child-mother dyad for present pain, measured on the
VAS, however poor agreement in the child-father dyad (48). Moderate
agreement for pain in the previous week measured on the VAS, for both the
child-mother dyad and the child-father dyad, were found. Overall, across
studies, the results are conflicting. There remains a gap in the medical literature

with regards to the use of proxies to report pediatric pain.

Measurement of disease activity is imprecise, with no “gold standard” existing.
Hence many approaches have been used, which may explain the different
findings with regards to the association between disease activity and pain. The
most commonly used measures of disease activity in clinical trials in JIA are a
core set of outcome variables identified by Giannini and which include: (1)

physician global assessment of disease activity (PGADA) measured on a 10 cm
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VAS, (2) parent or patient global assessment of overall well-being measured on a
10 cm VAS, (3) an instrument of functional ability, (4) number of joints with
active arthritis or active joint count (AJC), (5) number of joints with limited
range of motion, and (6) erythrocyte sedimentation rate (ESR) (49). In the pain
regression models, some authors relied on physician global assessment of disease
activity (14), while others assessed disease severity (36;40), or AJC (37;41).
Malleson reported that the AJC correlated better with pain in younger children
(age 8-15 years), whereas in older children (> 16 years) the global assessment
correlated better (37). Composite scores were calculated by Ross and Thastum,
based on ratings of disease activity and morning stiffness, and based on AJC,
morning stiffness and ESR, respectively (35;39). Thompson and Varni used a
Disease Activity Index specifically designed for their studies, whereby
physicians were asked to score the disease (remission, quiescent, mild, moderate
or severe) (34;42). With the use of thermography as an indicator of joint
inflammation, Ilowite demonstrated significant correlations between increased

temperature in the affected joints and pain intensity ratings on the VAS (38).

Except for the study by Malleson, all regression models were developed based on
small populations of patients, ranging from 23 to 100 patients, followed at a
single centre (14;33-42). Other limitations that may explain the different
findings across studies are the characteristics of the patient populations. For
example, more than 50% of patients had inactive disease in the study by
Malleson (37), compared to 16% in a study by Schanberg (14). In addition, only
Ross, Thastum and Schanberg included patients with psoriatic arthritis and
spondyloarthropathies (14;35;39). While most authors studied patient
populations including children with variable disease duration, Vandvik only

included children recently diagnosed (33).
In summary, many studies have indicated that pain is an important symptom of

JIA. However, pain is a complex symptom that is not solely explained by known

disease-related variables. Clearly, the experience of pain is modulated by other
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factors in addition to clinical and laboratory measures of disease activity.
Factors evaluated to date by various authors include the functional status of the
child, the psychosocial functioning of the child (mood, stress, emotional distress
and pain coping strategies) and the familial environment (parental distress,
familial history of pain and family functioning). It is also possible that pain is a
manifestation of disease activity and is not well explained by the traditional
measures of disease activity, such as AJC, PGADA and ESR. The development
of better measures of disease activity and the study of their association with

report of pain could be an area of future research.

5. Relationship between the psychosocial functioning of the child and pain

Children with JIA are at risk for psychosocial difficulties, due to the effect of
disease on physical appearance, side effects of treatment, disability, increased
dependence on family members, disruption of daily life by medical appointments
and complex treatment regimen, participation in fewer activities, social isolation,
uncertainty about the future and chronic pain. Yet, controversy exists as to
whether children with JIA have poorer psychosocial functioning, compared to
healthy peers. While some authors (50-53) found decreased levels of social
competence with peers and emotional well-being, others (54-59) concluded that
children with JIA are well adjusted. LeBovidge completed a meta-analysis
including 21 studies published before 2002, and concluded that children with
arthritis had significantly higher levels of overall adjustment problems, in
comparison to control groups (60). While children were particularly found to be
at risk for internalizing problems (i.e., anxiety, depressed mood, social
withdrawal), there was no difference in externalizing problems (i.e.,
hyperactivity, oppositional behaviour, aggressiveness) or self-esteem. She
hypothesized that this pattern of internalizing problems might be explained by
the physical limitations of the disease, which may constrain acting out

behaviours, and female predominance. A concern raised by LeBovidge was the
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lack of use of outcome measurement tools validated in JIA. Most authors used
the Child Behaviour Checklist (CBCL), as an indicator of psychological
adjustment, which contains questions on somatic complaints that may reflect
disease process as opposed to behavioural problems. Other methodological
problems identified were the retrospective design of most studies, their small
sample size, the lack of a uniform method of measurement across studies, and the

absence of a control group in some studies.

Several authors examined correlates of psychosocial adjustment in JIA. At the
child level, Ungerer and Ding reported that increased level of disability was
associated with maladjustment (55;59). While Billings, Timko and Daltroy
found more psychosocial dysfunction in those with severe disease (51-53),
McAnarney reported that children with mild disease had worse psychosocial
functioning (50). McAnarney explained this unexpected finding by suggesting
that children with mild disease spend more energy trying to behave and perform
in the same way as their healthy peers, in comparison to more disabled children
who may be treated as “handicapped”. Adolescence is a vulnerable period, when
concerns about dependency on parents and body image are often present. Some
found that teenagers are at increased risk for psychosocial maladjustment in
comparison to younger children (51;52). Ennett investigated the child’s
perceived burden of illness, and found that more negative disease experiences
were associated with diminished sense of self-worth, and perceived poor
competence in athletic skills, peer relationships and physical attractiveness (61).
At the parental and familial level, as expected, more supportive environments
tend to be associated with better adjustment (55;62). Degotardi and Timko
investigated the influence of family coping strategies and maternal distress,
respectively, on the psychosocial adjustment of the child (see section on parental

coping) (53;63).

Although few authors investigated the link between the experience of pain and

the psychosocial functioning of children with JIA, studies suggest the presence of
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an association. Sandstrom reported that pain measured on the VAS, but not
disease activity and functional disability, strongly correlated with depressive
symptoms in a cross-sectional study of 36 children (64). Furthermore, pain
explained 27% of the variance in depressive symptoms, in a model where peer
rejection was also included. Peer rejection moderated the association between
pain and depressive symptoms, such that children who experienced high levels of
pain and high levels of social rejection reported more depressive symptoms. In a
group of adolescents with chronic diseases including JIA, Palermo reported the
presence of relationships between the experience of chronic pain, sleep
disturbances and depression (65). In addition, in the 1996 National Population
Health Survey, Adam reported that depression and pain were more prevalent in
Canadian adolescents with arthritis and rheumatism than in healthy adolescents

(66).

More recent studies have focused on the concept of health-related quality of life
(HRQoL), which is a multi-dimensional construct including both the physical,
psychological and social well-being of patients. Generic instruments of HRQoL
validated in children with rheumatic diseases include the PedsQL (67) and the
Child Health Questionnaire (CHQ) (68); one disease-specific instrument
validated in JIA is the Juvenile Arthritis Quality of Life Questionnaire (JAQQ),
which was developed by Duffy using a JIA cohort at the Montreal Children’s
Hospital (69). Sawyer described that high pain intensity ratings predicted worse
HRQoL (PedsQL) (70). In a European, cross-sectional, multi-centre
investigation of proxy-reported HRQoL of more than three thousands patients
with JIA, Oliveira reported that both the physical and psychosocial summary
scores of the CHQ were significantly lower than in healthy controls, with the
physical well-being domain being the most impaired (71). And while disability
was the strongest determinant of physical health, the intensity of pain had the
greatest influence on psychosocial health, underscoring the importance of
controlling pain to preserve HRQoL. Duffy determined correlations for the four

dimensions of the JAQQ (gross motor, fine motor, psychosocial and general
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symptoms), total JAQQ score and pain intensity ratings measured on the 100 mm
VAS (69). Correlations for the total JAQQ score with pain were very good (r =
0.72). Correlations for the psychosocial dimension with disease activity were
low (r = 0.19) but with pain were moderate (r = 0.34). These studies suggest that
the psychosocial functioning of children with JIA is related to pain more than
disease activity or disability. Shaw described the HRQoL of teenagers with JIA
from three age groups (11, 14 and 17 years) using the JAQQ (72). Within the
psychosocial dimension of the JAQQ, the biggest psychological problems rated
by teenagers were “felt frustrated” and “felt depressed”, found in 30.2% and
23.4% of teenagers, respectively. These findings were particularly true for the
“oldest” teenagers, with 39% and 63.6% reporting frustration and depression,
respectively.  Interestingly, adolescents most likely to rate frustration or
depression as one of their biggest problems were those with worse pain, greater
disease activity, and greater functional disability. Also, the 17-year olds, who
appeared to be at greatest risk for depressive symptoms, reported significantly
greater pain than the younger groups, suggesting that there may be a strong
relationship between depressive symptoms and pain. Dhanani established the
minimal change in pain intensity (100 mm VAS) associated with a meaningful
change in HRQoL (Quality of My Life scale) (73). She reported that a minimum
reduction in pain score of 8.2 mm was associated with improvement in quality of
life between two consecutive study visits. Altogether, these studies suggest that
the concept of HRQoL in JIA, and more specifically the psychosocial dimension,

is closely tied with pain.

As previously mentioned, the chronic pain experienced by children with JIA is
likely modulated by many factors, independent of disease status. Varni
developed a multidimensional Biobehavioural Model of Pediatric Pain, and
hypothesized “a number of factors that may influence pediatric pain perception
and behaviour...in an effort to identify potentially modifiable constellation of
factors to be targeted for biobehavioural treatment” (74). In the model, pain

perception and behaviour are hypothesized to be affected by, and affect (bi-
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directional effect) functional status variables, including activities of daily living,
school attendance, depressive symptoms, anxious symptoms, behavioural
problems and interpersonal relations. Varni found that higher patient-perceived
pain intensity assessed by the VAS was associated with higher levels of
emotional distress, namely higher depressive and anxious symptoms, lower self-
esteem and higher behavioural problems (74). However, due to its cross-
sectional design, the study did not address the issue of direction of causality in

the relationship between emotional distress and pain intensity.

There are several other studies in the literature suggesting that chronic pain
perception and report in JIA is associated with the psychological status of the
child. In a cross-sectional analysis, Thompson developed a model whereby child
psychological variables (CBCL) and the family environment (Family
Environment Scale), together with disease characteristics, explained 34% and
72% of present and worst pain intensity in the past week, respectively, as
reported by the child (34). After controlling for disease characteristics, Ross
found that greater emotional distress in the child (Child Depression Inventory),
maternal distress and greater family harmony, made a substantial impact upon
reported pain (75). She hypothesized that family harmony may create an

environment which reinforces a child’s pain behaviour and report.

Schanberg reported that increased levels of anxiety, but not depressed mood,
measured at baseline using a battery of questionnaires, was related to more daily
symptoms of pain, fatigue and stiffness recorded on a daily diary over a two-
month period (40;76). She also investigated the day-to-day fluctuations in mood,
stressful events and disease symptoms using daily diaries, and found that worse
mood and more stressful events were predictive of increased daily pain, stiffness
and fatigue. She speculated that daily mood and daily stressful events cause
alterations in the immune system which in turn bring exacerbations in daily
disease symptoms (31). In addition, daily stress, mood and disease symptoms

were related to decreased participation in social activities on a day-to-day basis.

23



The first longitudinal study examining the effects of depressive symptoms on
pain intensity reports over time was carried out by Hoff, who used general linear
mixed modeling (77). She demonstrated that, in 66 children with JIA of variable
disease duration, depressive symptoms (Revised Child Anxiety and Depression
Scale) measured at baseline moderated pain intensity ratings (Faces Pain Scale)
at 6 and 12 months, but only for those children with initial pain intensity in the
mild to moderate range. Thus, depressive symptoms functioned as a risk factor

for subsequent disease-related pain in some children.

In summary, although studies suggest that the psychosocial functioning of the
child explains a unique and significant proportion of the variance in pain
intensity ratings, firm inferences about the direction of the relationship cannot yet
be made in view of the cross-sectional study design used by most authors.
Although the experience of chronic pain may lead to maladjustment, it is also
possible that poor psychosocial functioning predicts more pain. Hoff was the
first author to suggest that psychosocial maladjustment predicts higher levels of
pain intensity in the future, for some children with JIA. More longitudinal
studies, conducted on larger patient populations and with tools validated in JIA,

are needed to investigate the direction of the relationship.

6. Parental coping

The relationship between pain coping strategies in the child with JIA and his/her
pain experience has already been demonstrated by some authors. Schanberg
showed that pain coping strategies of the child, after controlling for disease
variables, explained a significant proportion of variance in pain intensity ratings
on the pain thermometer, Oucher and body map (14). Children who reported
being able to control their pain and who had lesser tendency to catastrophize had

lower levels of pain intensity and pain in fewer body locations. Similarly,
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Thastum showed that pain-specific beliefs (i.e., the belief that one is able to
control pain) and pain coping strategies strongly influenced pain, after
controlling for disease variables (35). Children who reported high levels of pain
had a tendency to use less positive self-statements and more catastrophizing pain
coping strategies. Despite this knowledge, the relationship between parental

coping and the pain of children with JIA has never been studied to date.

Parents of children with JIA face multiple stressors, including the time of initial
diagnosis, uncertainty about the future, helping their ill child to achieve normal
developmental milestones, the strain of ongoing care and handling of complex
treatment regimen, unpredictable exacerbations and hospitalizations, and
financial strain (63). Thus, they may be at risk for psychological distress. While
several studies did not support the presence of increased parental distress
(52;54;78;79), Vandvik reported that more than two thirds of parents experienced
moderate to severe family difficulties, including parental health problems, family
conflict and lack of social support, and that more than half reported recent
stressful events (80). Manuel showed that mothers had more psychological
symptoms than a normative group (81). Bernatsky found that the economic
impact of JIA on families was substantial, with a difference in annualized
average direct medical costs of $1,686 for children with JIA followed in two
Canadian medical centres, including the Montreal Children’s Hospital, versus
controls (82). It may be anticipated that this financial strain is associated with
parental distress, although this has not been evaluated. Mothers were found to be
at increased risk for psychological distress in comparison to fathers, in various

studies, possibly because mothers are often the primary caregivers (53;83-85).

Wallander and Varni developed a model to explain the differential adaptation of
parents of chronically ill children, in terms of risk and resistance factors. Risk
factors include disease characteristics of the child, functional care strain, and
psychosocial stressors (illness-related stressors, daily hassles and major life

events) (86). Resistance factors include intra-personal factors, socio-ecological
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factors (family environment and support, income) and stress-processing factors
(cognitive appraisal and coping strategies). Coping is defined as “constantly
changing cognitive and behavioural efforts to manage specific external and
internal demands that are appraised as taxing or exceeding the resources of a
person” (87). A variety of instruments are available to evaluate parental coping,
some of which were specifically designed for parents of children with chronic
illnesses. Various factors influence the use of specific coping strategies. Cavallo
used the Coping Health Inventory for Parents (CHIP), which is reviewed later, to
describe the parental coping strategies of a cohort of children with JIA followed
at the Montreal Children’s Hospital (88;89). Parents of children with greater
psychosocial impairment (psychosocial dimension of the JAQQ) tended to use
strategies related to understanding the medical situation better, whereas parents
of children with severe disease (total JAQQ score) showed a decrease in the use
of coping strategies aimed at maintaining social support and family integration,

and understanding the medical situation better.

Just as having a child with JIA may be a stressor for parents, the family
environment (family functioning, parental distress and parental coping) may
affect the child’s outcomes. With respect to the psychosocial functioning of the
child, Wagner demonstrated that increased parental distress was significantly
associated with greater child depressive symptomatology (90). Similarly, Timko
reported that good psychological functioning of the mother predicted better
adjustment and social integration of the child with JIA (53). She also showed
that mothers who engaged more in social activities with cohesive families had
less distressed children. Several other authors reported on the beneficial effect of
good family functioning (family support and resources, family cohesiveness) on
the child’s adaptation to JIA (51;62;91-93). Using a quantitative interview
process, Degotardi described the association between different types of family-
level coping and psychosocial adjustment of teenagers with JIA, and found that
emotion-focused approaches (impulsive outbursts and diminished awareness of

others’ feelings) were associated with adolescent acting-out behaviours (63).
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There was a significant trend for better adjustment with problem-focused
(planning of specific actions to deal with the stressors) and appraisal-focused
(family’s interpretation of arthritis-related stressors) coping strategies. Chaney
examined the association between various areas of family functioning
(adaptability and cohesion, stressors and coping) and medication compliance
(94). Families in which mothers reported a greater number of coping behaviours
had children who demonstrated higher levels of compliance. However, an

association with disease activity was not found.

With respect to pain in JIA, although the specific role of parental coping has
never been studied to date, Ross reported that family harmony (Family
Environment Scale), together with increased child anxiety and increased
maternal distress, significantly predicted pain (39). The author explained this
unexpected finding by hypothesizing that greater family harmony creates an
environment which is responsive to a child’s pain behaviour. Thompson
examined the way family members interact with one another, and proposed a
model in which family relationships, psychological functioning of the child and
disease-related variables were significantly associated with present and worst

pain intensity (34).

In summary, parental coping has been the focus of a small number of studies, and
preliminary findings indicate the need to further investigate its impact on
children’s outcomes. To date, no studies addressed the influence of parental

coping on the experience of pain in JIA.
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7. Relationship between demographic and disease-related variables, and

pain
The effect of demographic and disease-related variables on pain is unclear. Most
authors statistically controlled for the effects of age, disease duration, category of

JIA (or JRA) and gender, in regression models.

Age of the child

In a qualitative study of children with JIA aged 6-11 and 12-17 years, Beales
suggested that cognitive development impacts on pain perception and report (10).
Although children of all ages used similar words (e.g., “aching”) to describe the
sensations in their joints, older children (12-17 years) often attributed a more
unpleasant and stronger meaning to their joint sensations because of their greater
understanding of internal pathology, in comparison to younger children (6-11
years). Older children were more distressed by their joint sensations and
therefore more likely to interpret them as painful, resulting in increasing pain
intensity as the children’s age increased. However, the data was not statistically

analyzed, and thus conclusions could not be drawn.

The data on the effect of age on pain is conflicting. Hagglund (36) found that
age was a significant predictor of pain, with older children reporting more pain,
and Schanberg (14) showed that age explained 2% of the variance in pain
intensity. However, many other authors reported no effect of age on pain
(33;39;43). Malleson, in a study including patients with a wider age range (8-32
years), showed a small effect of age on pain only in the age group 8-15 years, but

not in the age group 16 years and older (37).

Disease duration

Study findings regarding the effect of disease duration on pain are contradictory.

Schanberg reported that, in a model where disease activity explained 28% and
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33% of the variance in pain intensity measured on the pain thermometer and
Oucher, respectively, disease duration only explained 1% (14). While Schanberg
found no significant effect of disease duration on pain, Hagglund and Malleson
reported different findings (36;37). Hagglund showed an inverse relationship
between disease duration and pain intensity in a univariate analysis, indicating
that children diagnosed more recently with JRA reported higher levels of pain.
However, this association was not retained in the final multivariate regression
model. On the other hand, Malleson found a direct relationship in a model where
disease duration explained 14.3% of the variance in pain intensity. A possible
explanation is that the patient population in the latter study included much older

patients (age range 8-32 years) with longer disease durations.

Category of JIA

There have been no studies investigating the link between pain and category of
JIA. Using the ACR classification of JRA, Ross found that children with
polyarthritis experienced more pain than children with pauciarthritis and
systemic arthritis (39). Thompson reported that children with polyarthritis and
systemic arthritis had more pain than children with pauciarthritis, and that
category of JRA explained 8% of the variance in present pain intensity, but not in
worst pain intensity (34). In Malleson’s study, although patients with
polyarthritis RF positive described more pain, category of JRA was not retained
in the final model (37). Vandvik found no significant difference for present and
worst pain intensity by category of JRA, psoriatic arthritis and ankylosing
spondylitis (33). Hence, it is still unknown as to whether children belonging to
certain categories of JIA, especially those with ERA, experience more pain than

others.

Gender
Although idiopathic musculoskeletal pain syndromes predominantly affect girls
over boys in a ratio of approximately 4 to 1 in all series (95), the effect of gender

on pain in the JIA literature is less clear. Abu-Saad found no significant

29



difference in gender with regards to pain intensity (43). Similarly, Vandvik
showed no difference in the quality of pain, evaluated with pain descriptors, and
intensity of pain, measured on the VAS, between boys and girls (33). On the
other hand, Schanberg, with the use of daily diaries over a two-month period,
described that school-aged girls with polyarthritis reported more severe daily
pain, stiffness, fatigue, and poorer sleep and ability to control pain, than boys

(96).
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IV. RATIONALE, OBJECTIVES AND HYPOTHESIS

1. Rationale

Clearly, clinical and laboratory measures of disease activity in JIA only explain a
modest proportion of the variance in pain intensity. Other factors pertaining to
the child or his/her environment have been reported to modulate the experience
of pain in JIA. However, the cross-sectional design of most of the studies
described does not elucidate the direction of the causality between some of the
variables and pain. To our knowledge, Hoff is the only author who performed a
longitudinal analysis, which showed the moderating effect of depressive
symptoms on pain intensity ratings at 6 and 12 months, in a small sample of
children with JIA (77). More studies, conducted with larger number of patients
and with tools validated in JIA, are required to investigate further the
longitudinal impact of the psychosocial functioning of the child on future pain

report.

Furthermore, the potential association between parental coping and the pain
experience of children with JIA has never been explored. Parental coping
strategies might affect pain report by modeling effective, or ineffective, coping
skills in children with JIA. Another way parental coping might influence the
experience of pain is by an indirect effect, mediated through its impact on the
psychosocial functioning of the child. It is possible that children who live within
families that cope poorly are at risk for becoming maladjusted, and this may in

turn lead to increased levels of reported pain.

This thesis work is unique in that the association between the psychosocial
functioning of the child and pain is evaluated not only in a cross-sectional design,
but also longitudinally. A longitudinal analysis of the predictors of pain in JIA
has rarely been completed. Furthermore, this is the first study to investigate the

potential impact of parental coping patterns on children’s pain. Except for the
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study by Malleson, the sample size of this research project is larger than that of
other studies on pain in JIA. Finally, the study was conducted with the use of the
JAQQ (reviewed later), an outcome measurement tool whose validity and

responsiveness to change in JIA have been demonstrated.

This research project is potentially important from several perspectives. Chronic
pain is an important symptom experienced by most children with JIA, yet it is
still poorly understood. For clinicians, understanding the relative importance of
factors other than disease activity in explaining the pain experience of children
with JIA may influence treatment decisions and management. In addition, the
psychosocial functioning of the child may be amenable to psychological
intervention, and counselling may help some parents to cope better. These
strategies may in turn ultimately decrease the pain perception and experience of

children, both concurrently and long-term.

2. Objectives

The objectives are the following:

(1) to examine whether the psychosocial functioning of the child assessed at
baseline is associated with pain intensity measured at baseline (cross-sectional
analysis) and six months later (longitudinal analysis), above and beyond disease

activity and after controlling for demographic and disease-related variables.

(2) to examine whether parental coping assessed at baseline is associated with
pain intensity measured at baseline (cross-sectional analysis) and six months later
(longitudinal analysis), above and beyond disease activity and after controlling

for demographic and disease-related variables.
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3. Hypothesis

The hypotheses are the following:

(1) the psychosocial functioning of the child assessed at baseline will explain a
unique and significant proportion of the variance in pain reported at baseline,
above and beyond disease activity and after controlling for demographic and

disease-related variables, and this association will be maintained at 6 months.

(2) the use of specific parental coping patterns assessed at baseline will explain a
unique and significant proportion of the variance in pain reported at baseline,
above and beyond disease activity and after controlling for demographic and

disease-related variables, and this association will be maintained at 6 months.
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V. METHODOLOGY

1. Research design

Prospective cohort study.

2. Description of the database of “Determinants of outcomes for juvenile

arthritis”

This study used data from the database “Determinants of outcomes for juvenile
arthritis”, for which scientific merit and ethics approval were previously obtained
by Dr. Ciaran Duffy, from the Research Institute and the Research Ethics Board
of the Montreal Children’s Hospital. The study was funded by the Canadian
Arthritis Network and the Canadian Institutes of Health Research. The purpose
of the study “Determinants of outcomes for juvenile arthritis” is to determine the
role of adherence, use of complementary therapies, health-related costs, and
parental, psychosocial and disease-related factors on outcomes of quality of life
and disease activity. The database is located in the Division of Rheumatology of

the Montreal Children’s Hospital.

Between September 2001 and November 2003, children with JIA of variable
duration and their families were recruited from pediatric rheumatology clinics
from two Canadian university-based teaching hospitals (Montreal Children’s
Hospital — McGill University Health Centre and British Columbia’s Children’s
Hospital in Vancouver). A primary caregiver who accompanied the child was
approached by the study coordinator, while waiting with their child for their
scheduled clinic visit. To be enrolled in the study, the children had to have a
diagnosis of JIA and had to be followed for the duration of the study. In
addition, the primary caregiver had to be fluent in either French or English. The

time of entry into the study of each child, in relation to duration of disease,
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varied. Informed consent for participation was obtained from the primary

caregiver. The study terminated in March 2008.

The primary caregiver was asked to complete a battery of questionnaires over a
36-month period. Standardized, validated questionnaires assessing quality of life
(JAQQ and CHQ), functional disability (CHAQ), caregiver’s psychological
distress (Symptom Checklist-90-R (97)), parental coping (CHIP), treatment
adherence (parent adherence questionnaire), health-related costs (economic
hardship) and demographics (ethnic background, education of parents, family
structure), were given at baseline, 6, 12, 18, 24, 30 and 36 months. During
completion of the questionnaires, the study coordinator remained available to
answer questions. Those unable to complete the questionnaires during the clinic
visit were provided with a stamped return envelope. At the baseline visit,
medical charts were consulted to determine category of JIA, gender, age of the
child, age at disease onset and date of diagnosis. At each visit, information
pertaining to disease activity was obtained from the chart and included the AJC,
the sum of joint severity score (defined as the sum of scores for joint effusions,
joint tenderness or pain on motion, and loss of range of motion) and ESR
(erythrocyte sedimentation rate). These data are collected and entered routinely

in a specifically designed JIA chart.

In order to ensure patient confidentiality, the names of the patients were replaced
by confidential study numbers. The master list, which links the names of the
patients and assigned study numbers, is kept in a password protected file, to

which only the research coordinator has access.

All data were entered by a data entry clerk in the database, for later incorporation
into SPSS. A research assistant verified data entered into the database, by
comparing it to the raw data. Discrepancies found were directly corrected in the

database.
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3. Time points for the cross-sectional and longitudinal analyses

Similar to the study by Hoff (77), it was anticipated that the timeframe within
which the psychosocial functioning of the child might influence future pain
report is one year or less. Intervals of greater than one year may be too long,
because children go through developmental transitions, which may impact
psychosocial functioning. For the purpose of this study, the information
collected at the baseline and 6-month visits are described and analyzed. The 12-
month data was not analyzed because there was a large proportion of missing

observations.

4. Measurement of the dependent and independent variables

Dependent variable: pain

The JAQQ, which measures HRQoL, was developed at the Montreal Children’s

Hospital. The JAQQ is a disease-specific instrument aimed at measuring
outcomes in a comprehensive fashion in children with JIA of all age groups and
of all categories (69). Parents or children older than 9 years of age themselves
can complete it. Its validity, reliability and responsiveness to change in JIA have
been established (72;98). It consists of 74 items grouped into 4 dimensions:
gross motor function, fine motor function, psychosocial function and general
symptoms. At the end of the questionnaire, the caregiver or child is asked to rate
pain intensity in the past week as a result of arthritis on a 100 mm horizontal
VAS, anchored with “no pain” and “worst pain imaginable”. The parent or child
is also asked to choose the phrase, which describes pain the best (i.e., no pain,
slight pain, moderate pain, severe pain, extreme pain). Children under 10 years

of age are asked to rate their pain intensity on a 5 point happy face model (99).

The VAS has been widely used across studies of pain intensity in children with

JIA. In the database, data on pain intensity from the VAS was available for a
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larger number of patients, than from the phrase or facial scale. Therefore, pain
intensity recordings on the VAS at baseline and at 6 months were used as the
dependent (continuous) variables. Either the parent or their child recorded pain
intensity on the VAS. Information on the proportion of VAS filled in by children

was not available from the database.

Independent variables:

-Disease duration:

Participants in the study “Determinants of outcomes for juvenile arthritis” were
children of variable disease duration, and not necessarily children recently
diagnosed with JIA. Disease duration (in years) was obtained by subtracting the
date of diagnosis by a rheumatologist from the date of the baseline visit. The
date of diagnosis by a rheumatologist was chosen over the date of onset of
symptoms, which may be imprecise. Date of diagnosis is recorded in the JIA

chart.

-Category of JIA:

Patients were classified by pediatric rheumatologists at the baseline visit into one
of the seven categories of JIA, using the second revision of the ILAR
classification: oligoarthritis, polyarthritis RF negative, polyarthritis RF positive,
systemic arthritis, ERA, psoriatic arthritis and undifferentiated arthritis (1). If the
category of JIA changed between the baseline and 6-month visits, the category of
JIA at the 6-month visit was used. Category of JIA is documented in the JIA
chart.

The number of patients per independent variable, which is generally considered
appropriate to conduct multiple linear regression analysis (MLRA), is about 10 to
20 (100). In order to reduce the number of variables in each model, category of
JIA was recoded as a binary variable, oligoarthritis versus all other categories of
JIA. Children with oligoarthritis have been reported to have no or mild

disability, in comparison to other JIA categories. In addition, oligoarthritis may
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have a better prognosis, in terms of proportion of children achieving remission
10 years after onset of disease (8). This type of recoding made the most sense

from a clinical standpoint.

-Age of the child:

Age of the child (in years) at the baseline visit was used.

-Gender

-Disease activity:

There is no gold standard for evaluating disease activity. The sum of joint
severity score, recorded in the database, may reflect disease damage (i.e., loss of
range of motion) in addition to disease activity. AJC and ESR are both included
in the core set of outcome variables identified by Giannini and used in many
clinical trials (49). ESR is a non-specific marker of inflammation, and thus may
be elevated for reasons other than JIA disease activity. Therefore, the AJC at the
baseline visit was used as a surrogate marker of disease activity. Although the
terms AJC and disease activity are used interchangeably in this thesis, it is
understood that they are not the same. The pediatric rheumatologist calculated
AJC by summing the number of swollen joints and the number of joints, not
swollen, that exhibited warmth, tenderness or stress pain with limitation on

movement (possible range 0-77). The AJC is routinely recorded in the JIA chart.

-Psychosocial functioning of the child:

The psychosocial dimension of the JAQQ, which consists of 22 items, was used
to evaluate the psychosocial functioning of the child at the baseline visit. The
caregiver, or child if older than 9 years, is asked to rate the frequency of
psychosocial difficulties experienced on a 7-point Likert scale. The questions are
phrased as follows: “How often have you/your child, over the past two weeks,
exhibited any of the following behaviours or moods as a result of arthritis or its

treatment?”. Examples of items include getting teased a lot, feeling frustrated

38



and feeling depressed. @ The dimension is patient-specific, meaning that
respondents are asked to select up to 5 items that represent the “biggest
problems” and may also provide new items. The mean score of the 5 highest
scoring items (including the new items) is the dimension score (possible range 0-
7). Higher scores indicate poorer psychosocial functioning. Moderate to good

parent-child agreement was previously shown (101).

-Parental coping:

Parental coping at the baseline visit was evaluated by the CHIP, on which parents
indicate the type of coping behaviours they use in response to their child’s
chronic illness and on which they rate their perceptions of how helpful these
behaviours are on a 4-point Likert scale (102). It consists of a checklist of 45
specific behaviours, which are grouped into 3 coping patterns: (1) Coping pattern
I (Family integration, co-operation and an optimistic definition of the situation)
focuses on strengthening family life and relationships, and the parents’ outlook
on life with a chronically ill child, (2) Coping pattern II (Maintaining social
support, self-esteem and psychological stability) involves the parents’ efforts to
develop relationships with others, engage in activities which enhance feelings of
individual identity and self-worth plus behaviours to manage psychological
tensions and pressures, (3) Coping pattern III (Medical situation) focuses on
understanding the health care situation through communication with other
parents and consultation with the health care team. The questions are phrased as
follows: “For each coping behaviour you used, please record how helpful it was:
not helpful (0), minimally helpful (1), moderately helpful (2), extremely helpful
(3)”. Examples of items include “trying to maintain family stability” (Coping
pattern 1), “purchasing gifts for myself/others” (Coping pattern II) and “talking
with the medical staff” (Coping pattern III). Higher scores indicate that specific
behaviours are perceived to be helpful. Coping scale scores are computed for
each of the three patterns by an un-weighted summing of a parent’s ratings
across the behaviour items in each pattern. The possible ranges are as follows:

Coping pattern 1 (0-51), Coping pattern II (0-57), Coping pattern III (0-27).
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Information on the identity of the respondent i.e., mother or father, was not

available from the database.

Norms for the CHIP are available in samples of parents of chronically ill
children. The instrument has shown good validity with significant associations
with the Family Environment Scale in patients with cystic fibrosis (103). An
additional validity check comes from the finding that high conflict families of
children with cerebral palsy scored higher on all three coping patterns than low
conflict families (102). This suggests that coping behaviours are developed in
response to stressful situations. Cavallo used data from the study “Determinants
of outcomes for juvenile arthritis” to evaluate the coping behaviour patterns of

parents of children followed at the Montreal Children’s Hospital (88;89).

5. Sample size

Data on pain intensity from both the baseline and 6-month visits were available
for a total of 95 patients (83 from Montreal and 12 from Vancouver), which
represent the study population, called the Total Cohort. In order to increase the
sample size available for data analysis, the cross-sectional analysis was rerun on
all patients for whom data were available from the baseline visit. This group,
called Baseline Cohort, comprised 157 patients. The Baseline Cohort included
not only all patients belonging to the Total Cohort, but also patients for whom
data on pain intensity were available only from the baseline visit. The
longitudinal analysis was also rerun on all patients for whom data were available
from the 6-month visit. This other group, called the Month 6 Cohort, included
112 patients. The Month 6 Cohort included not only all patients belonging to
the Total Cohort, but also patients for whom data on pain intensity were
available only from the 6-month visit. It is understood that the patient
populations comprising the three cohorts are different. The cohorts are described

diagrammatically in Appendix 2. The analyses performed on the Baseline
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Cohort and Month 6 Cohort were exploratory, as explained in the next section.
To our knowledge, except for the study by Malleson, the sample size of this
project is larger than other study populations from which pain regression models
were developed (37). The number of patients per independent variable was

appropriate to conduct MLRA, as explained in the next section.

6. Statistical evaluation

Descriptive and univariate analysis

Descriptive statistics, including means and standard deviations for continuous
variables and frequencies and proportions for categorical variables, were used to
describe the patient population. Transformation of variables was performed, if
necessary. Pearson correlations were used to identify simple correlations
between all variables in the dataset. Univariate analysis was conducted to
determine which variables are significantly associated with pain intensity at
baseline and 6 months. Residual plots were examined for any violations of

assumptions required for MLRA.

The relationship between the psychosocial functioning of the child and pain

Hierarchical MLRA was used to determine the amount of additional variance in
pain ratings explained by the psychosocial functioning of the child, above and
beyond disease activity, and after controlling for the potential confounding
effects of demographic and disease-related variables. Separate models were
developed for each of the two pain outcomes in the Total Cohort: (1) pain
intensity at baseline visit (cross-sectional analysis), (2) pain intensity at 6-month
visit (longitudinal analysis). Given that most previous studies have controlled for
gender, age of the child, disease duration and JIA category, these variables were
entered in Step 1, regardless of their statistical significance. For each model,
AJC was entered in Step 2. Psychosocial functioning was entered in Step 3. In

the longitudinal analysis, pain at baseline visit was not forced in the model
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because the objective is to identify statistically significant predictors of future
pain reports at 6 months, as opposed to change in pain intensity between the

baseline and 6-month visit.

-Exploratory analyses:

Additional analyses were performed. First, the cross-sectional analysis was rerun
on the Baseline Cohort, and the longitudinal analysis was rerun on the Month 6
Cohort. The results were compared to those obtained from the Total Cohort, to

establish generalizability.

Second, in the longitudinal analysis, the choice of the dependent variable was
changed from pain intensity at 6-month visit to change in pain intensity
between the baseline and 6-month visits. Here, the influence of the baseline
psychosocial functioning of the child on change in pain intensity, rather than
future pain report at 6 months, was explored. Change in pain intensity was
computed by subtracting baseline pain intensity ratings from 6-month pain
intensity ratings. The independent variables were entered in the same steps as
previously described. Pain intensity at baseline visit was not forced in the model.
According to study findings reported by Glymour, in analyses of change in

status, adjustment for baseline status may introduce bias (104).

Third, the possible presence of an interaction between the psychosocial
functioning of the child and disease activity was examined on the Total Cohort,
in both the cross-sectional and longitudinal analyses. It was hypothesized that
the psychosocial functioning of the child moderates the influence of disease
activity on reported levels of pain measured at baseline, and that this moderating
effect is maintained at 6 months. Here, the strength of the relationship between
disease activity and pain could depend on the level of psychosocial functioning
of the child, such that children with high disease activity experience more pain
when poor psychosocial functioning is present, in comparison to well-adjusted

children. The interaction term was computed by multiplying AJC with the
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psychosocial functioning of the child. The independent variables were entered in
the same steps as previously described. The interaction term was entered in Step

4.
The number of patients per independent variable in the various regression models
(maximum of 7 wvariables) exceeded 10, which is generally considered

appropriate to conduct MLRA.

The effect of parental coping

Hierarchical MLRA was used to determine the amount of additional variance in
pain ratings explained by parental coping, above and beyond disease activity, and
after controlling for the potential confounding effects of demographic and
disease-related variables. Separate models were conducted for each pain
outcome in the Total Cohort: (1) pain intensity at baseline visit (cross-sectional
analysis), (2) pain intensity at 6-month visit (longitudinal analysis). For each
model, gender, age of the child, disease duration and JIA category, were entered
in Step 1, and AJC in Step 2. The three parental coping patterns were entered
altogether in Step 3. In the longitudinal analysis, pain at baseline visit was not

forced in the model, for the reason mentioned above.

-Exploratory analyses:

First, the cross-sectional analysis was rerun on the Baseline Cohort, and the
longitudinal analysis was rerun on the Month 6 Cohort. The results were
compared to those obtained from the Total Cohort, for the reason mentioned

above.

Second, in the longitudinal analysis, the choice of the dependent variable was
again changed from pain intensity at 6-month visit to change in pain intensity.
Here, the influence of baseline parental coping patterns on change in pain
intensity, rather than future pain report at 6 months, was explored. The

independent variables were entered in the same steps as previously described.
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Pain intensity at baseline visit was not forced in the model, for the same reason

mentioned above.

The use of specific parental coping strategies may have an indirect effect on pain
intensity report, potentially mediated through their impact on the psychosocial
functioning of the child (direct causal pathway). It is also possible that the
psychosocial functioning of the child acts as a confounding factor in the
relationship between parental coping and pain. Here, the psychosocial
functioning of the child was controlled for in an exploratory analysis. The
demographic and disease-related variables and AJC were entered in the same
steps as previously described. However, the psychosocial functioning of the

child was entered together with the parental coping patterns in Step 3.

The number of patients per independent variable in the various regression models
(maximum of 8 variables) exceeded 10, which is generally considered

appropriate to conduct MLRA.

All analyses were conducted using SPSS version 16.0.

7. Scientific and ethical approval

Scientific approval to conduct the study was obtained from the Montreal
Children’s Hospital Research Institute. Extension of the original approval from
the Research Ethics Board for the study “Determinants of outcomes for juvenile
arthritis” was obtained. ~ Permission to use the database was granted by Dr.
Ciaran Duffy and Dr. Debbie Feldman, co-principal investigators of the study

“Determinants of outcomes for juvenile arthritis” and owners of the database.
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VI. RESULTS

1. Description of dependent and independent variables

The set of dependent and independent variables, their type and coding, are

displayed in Table 1, 2A and 2B.

Table 1: Dependent variables

Variable Dependent/ Type, range, unit Coding,
Independent decimals
Pain (baseline visit) Dependent Continous, 0-100 mm 2 decimals
Pain (6-month visit) Dependent Continuous, 0-100 mm | 2 decimals
Change in pain Dependent Continuous, 0-100 mm | 2 decimals
intensity
Table 2A: Independent variables
Variable Dependent/ Type, range, unit Coding,
Independent decimals
Gender Independent Binary 0=M, 1=F
Age Independent Continuous, 0-18 year | 0 decimal
Disease duration Independent | Continuous, 0-18 year | 2 decimals
JIA category Independent | Binary 0=oligo,
1=other
AJC Independent Continuous, 0-77 0 decimal
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Table 2B: Independent variables (cont.)

Psychosocial functioning | Independent | Continuous, 0-7 2 decimals
of the child
Coping pattern I Independent | Continuous, 0-51 0 decimal

(Family integration)

Coping Pattern I1 Independent | Continuous, 0-57 0 decimal
(Social support)
Coping Pattern 111 Independent | Continuous, 0-27 0 decimal

(Medical situation)

As previously explained, category of JIA was recoded as a binary variable.
Oligoarthritis was coded as 0 and all other categories as 1. The frequencies and
percentages of all JIA categories and binary variable in the Total Cohort are
shown in Table 3. The JIA category oligoarthritis was the largest, and included

almost one half of the patient population.

Table 3: Frequency and percentage of JIA categories in Total Cohort

All JIA categories Binary variable

n % n %
Oligoarthritis 44 46.3 Oligoarthritis |44 46.3
Polyarthritis RF- |20 21.1 Other 51 53.7

Total 95 100.0

Polyarthritis RF+ |4 4.2
Systemic arthritis |8 8.4
ERA 6 6.3
Psoriatic arthritis |9 9.5
Undifferentiated |4 4.2
Total 95 100.0
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Missing observations

The frequency of missing observations in the Total Cohort, Baseline Cohort
and Month 6 Cohort are shown in Table 4. The percentages of patients for
whom data on some independent variables were missing were, 5.3% in the Total
Cohort, 8.9% in the Baseline Cohort and 8.0% in the Month 6 Cohort. As the

percentages were small, imputation techniques for missing values were not

performed.

2. Descriptive analysis

Table 4: Frequency of missing observations

Total Cohort| Baseline Cohort | Month 6 Cohort

n=95 n =157 n=112
Pain (baseline visit) 0 0 ---
Pain (6-month visit) 0 - 0
Age 0 0 0
Disease duration 0 0 0
Gender 0 0 0
Category of JIA 0 0 0
AJC 0 0 0
Psychosocial function 0 1 1
Coping pattern I (fam int| 5 12 9
Coping pattern II (soc suj 5 14 9
Coping pattern III (med ¢ 5 12 9

Description of Total Cohort, Baseline Cohort and Month 6 Cohort

The mean, median, standard deviation, minimum and maximum of the dependent
variables are shown in Table 5. Overall, children reported pain of mild intensity,
with a mean of 14.16 mm at baseline visit and of 14.66 mm at 6-month visit in
the Total Cohort. However, the ranges were large (baseline visit 0.00-79.00

mm; 6-month visit 0.00-90.00 mm). The mean of pain intensity at 6-month visit
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was slightly higher than that of baseline visit. Overall, the three cohorts were
similar in terms of their means and standard deviations. However, pain intensity
at baseline visit in the Total Cohort had slightly smaller mean and standard
deviation, in comparison to the Baseline Cohort, probably explained by its
smaller range of values (Total Cohort 0.00-79.00 mm; Baseline Cohort 0.00-
96.08 mm). The mean of change in pain intensity between both visits
(exploratory analysis) was small, with a large standard deviation (mean 0.49 mm;

standard deviation 27.03 mm).

Table 5: Descriptive analysis of the dependent variables

Statistics Pain (baseline visit)| Pain (6-month visit] Change in
pain intensity
Total |Baseline |Total |Month 6 |Total
Cohort |Cohort |Cohort [Cohort |Cohort
Mean (mm) 14.16 16.60 14.66 14.13 0.49
Median (mm) |7.84 7.92 3.00 3.50 0.00
Standard 19.58 22.23 23.08 |22.89 27.03
deviation (mm)
Minimum (mm]} 0.00 0.00 0.00 0.00 -72.40
Maximum (mm| 79.00 | 96.08 90.00 |91.18 90.00

The frequencies and percentages of all independent, categorical variables are
shown in Table 6. The majority of patients were female, with a ratio of girls to
boys of about 3 to 1. Almost one half of patients had oligoarthritis, and the other
half belonged to other categories of JIA. As shown in Table 2, the smallest JIA
categories were ERA, polyarthritis RF positive and undifferentiated arthritis.

Overall, the three cohorts were similar.
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Table 6: Descriptive analysis of the independent, categorical variables

Variables Statistics Total Baseline | Month 6
Cohort Cohort Cohort

Gender Male (n (%)) 24 (25.3) |51(32.5) [28(25.0)

Female (n (%)) 71 (74.7) |106 (67.5) |84 (75.0)

JIA category| Oligoarthritis (n (%) 44 (46.3) |69 (43.9) |53 (47.3)

Other (n (%)) 51(53.7) |[88(56.1) [59(52.7)

The mean, median, standard deviation, minimum and maximum of the
independent, continuous variables are shown in Table 7 and 8. Patients from the
Total Cohort had a mean age of 9.29 years (range 2-18). Patients had disease of
variable duration with a mean of 3.89 years (range 0.08-12.35). They had, on
average, one active joint. However, some patients had inactive disease (range 0
to 8). Psychosocial difficulties in the child were reported, with a mean score of
2.21 on the JAQQ (range 0.00-5.40). Each of the three parental coping patterns
was reported to be helpful by parents. Overall, the characteristics of the three
cohorts were similar. However, the Baseline Cohort had slightly larger mean
and standard deviation of AJC, in comparison to the Total Cohort and Month 6
Cohort, probably explained by its larger range of values (Baseline Cohort 0-29;
Total Cohort and Month 6 Cohort 0-8).
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Table 7: Descriptive analysis of the demographic and disease-related

variables, and AJC
Variables Statistics Total Baseline Month 6
Cohort Cohort Cohort

Age (yrs) Mean 9.29 10.07 9.47
Median 9.00 10.00 9.50
Standard deviation| 4.40 4.39 4.43
Minimum 2 2 2
Maximum 18 18 18

Duration (yrs) | Mean 3.89 3.95 4.12
Median 2.72 2.98 3.28
Standard deviation| 3.31 3.31 3.56
Minimum 0.08 0.08 0.08
Maximum 12.35 12.99 15.61

AJC Mean 1.12 1.89 1.10
Median 0.00 1.00 0.00
Standard deviation| 1.79 3.93 1.72
Minimum 0 0 0
Maximum 8 29 8
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Table 8: Descriptive analysis of psychosocial functioning of the child

and parental coping patterns

Variables Statistics Total Baseline Month 6
Cohort Cohort Cohort
Psychosocial | Mean 2.21 2.34 2.19
Median 2.20 2.20 2.00
Standard deviation| 1.21 1.30 1.22
Minimum 0.00 0.00 0.00
Maximum 5.40 6.00 5.40
Coping Mean 38.73 38.38 38.93
pattern I Median 40.00 40.00 40.00
(fam int) Standard deviation| 8.57 8.89 8.59
Minimum 6 6 6
Maximum 51 51 51
Coping Mean 32.64 33.49 33.01
pattern II Median 32.00 34.00 33.00
(soc sup) Standard deviation| 11.73 11.81 11.41
Minimum 2 2 2
Maximum 57 57 57
Coping Mean 16.90 16.58 16.83
pattern I1I Median 17.00 17.00 17.00
(med sit) Standard deviation| 5.82 6.11 5.85
Minimum 3 3 3
Maximum 27 27 27

3. Histograms and transformation of variables

Histograms of the dependent and independent, continuous variables on the Total

Cohort are shown in Figures 1-15. The histograms of pain (baseline visit), pain
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(6-month visit) and AJC indicated a floor effect caused by a large proportion of
patients with no reported pain (0.00 mm) and inactive disease (AJC = 0). Their
distribution was positively skewed, rather than normal. Log transformation with
base e (In (pain + 1) and In (AJC + 1)) decreased the skewness and improved the
normality of their distribution, although the floor effect persisted. The floor
effect reflects the natural history of JIA, and therefore was considered to be

inevitable. The skewness and kurtosis statistics are reported with the figures.

Histograms of disease duration and psychosocial functioning of the child
indicated that their distribution was positively skewed, with large proportions of
patients with short disease duration and good psychosocial functioning. Log
transformation with base e (In (duration + 1) and In (psychosocial + 1))
decreased the skewness and improved the normality of their distribution,

however only to a small extent.

Histograms of the other independent, continuous variables (age, family
integration, social support and medical situation) approximated a normal

distribution, and therefore transformation was not performed.

Figure 1: pain (baseline) Figure 2: In pain (baseline)
10 - "
//
" Overalzln::in asses;::ent (VAS)E:::tweek - " " znlnn_pain_:)mI " "
skew 1.765; kurt 2.444 skew 0.043; kurt —1.390
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Figure 3: pain (6-month)
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Figure 5: change in pain intensity
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Figure 4: In pain (6-month)
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Figure 8: duration
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Figure 10: psychosocial
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Figure 12: age
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Figure 9: In duration
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Figure 13: family integration
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Histograms on data from the Baseline Cohort and Month 6 Cohort were also
produced, and log transformation with base e of the same variables was
performed (data not shown). The histograms were similar to those obtained from

the Total Cohort.

The mean, median, standard deviation, minimum and maximum of transformed

variables on the Total Cohort are shown in Table 9.

Table 9: Descriptive analysis of transformed variables

Variable Mean | Median | Standard | Minimum| Maximun
deviation

Ln pain (baseline) | 1.79 2.18 1.49 0.00 4.38

Ln pain (6-month)| 1.63 1.39 1.57 0.00 4.51

Ln AJC 0.51 0.00 0.64 0.00 2.20

Ln duration 1.34 1.31 0.73 0.08 2.59

Ln psychosocial 1.09 1.16 0.40 0.00 1.86

4. Correlational analysis

Pearson correlation coefficients were obtained to identify simple correlations
between all variables on the Total Cohort (see Appendix 3). There were 90
patients in whom data on all variables were available. The variables, which were
significantly correlated with each other (p value < 0.05), are shown in Table 10.
The direction of the correlation (negative) between change in pain intensity and
the psychosocial functioning of the child at baseline visit was unexpected,
however the strength was weak (r = -0.216). The other statistically significant

correlations were logical from a clinical standpoint.
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Table 10: Correlations in Total Cohort

Variable 1 | Variable 2 Interpretation
Pain AJC Patients with higher AJC have more pain at
(baseline) | Ln AJC baseline.

Ln pain (6-month)

Patients with more pain at baseline have

more pain at month 6.

Psychosocial

Ln psychosocial

Patients with worse psychosocial function

have more pain at baseline.

Ln pain AJC Patients with higher AJC have more pain at
(baseline) | Ln_AJC baseline.
Pain (6-month) Patients with more pain at baseline have
Ln pain (6-month) | more pain at month 6.
Psychosocial Patients with worse psychosocial function
Ln psychosocial have more pain at baseline.
Coping pattern II | Patients whose parents use social support
(soc sup) have less pain at baseline.
Pain Ln AJC Patients with higher AJC have more pain at
(6-month) month 6.
Ln pain AJC Patients with higher AJC have more pain at
(6-month) | Ln AJC month 6.
Change in | Pain (baseline) Worsening pain over a 6-month period is
pain Ln pain (baseline) | associated with less pain at baseline.
intensity Pain (6-month) Worsening pain over a 6-month period is
Ln pain (6-month) | associated with more pain at month 6.
Psychosocial Worsening pain over a 6-month period is
Ln psychosocial associated with better psychosocial function
at baseline.
Age Duration Older patients have had longer disease

Ln duration

duration.
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Table 10 (cont.)

Coping Coping pattern II | Parents who use family integration also find
pattern I | (soc sup) other coping patterns useful.
(fam int) Coping pattern 111

(med sit)
Coping Coping pattern III | Parents who use social support also use
pattern II | (med sit) medical situation.
(soc sup)

Pearson correlation coefficients were also obtained to identify simple

correlations between all variables of the Baseline Cohort (142 patients) and

Month 6 Cohort (103 patients) (see Appendix 3). Additional significant

correlations, not found in the Total Cohort, are presented in Table 11 and Table

12. All correlations were logical from a clinical standpoint.

Table 11: Correlations in Baseline Cohort

Variable 1 Variable 2 Interpretation
Gender JIA category There is a positive correlation between
being a girl and having oligoarthritis.
Age JIA category There is a positive correlation between
being older and having other JIA
categories.
Coping pattern IT Patients whose parents use social
(soc sup) support are older.
JIA AJC Patients with other JIA categories have
category Ln AJC higher AJC.
Coping pattern 1T Patients whose parents use social
(soc sup) support belong to other JIA categories.
AJC Psychosocial Patients with higher AJC have worse
Ln AJC Ln psychosocial psychosocial function.
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Table 12: Correlations in Month 6 Cohort

Variable 1 Variable 2 Interpretation

Ln duration | Ln AJC Patients with longer disease duration have
lower AJC.

Gender JIA category There is a positive correlation between

being a girl and having oligoarthritis.

Ln AJC Coping pattern II | Patients whose parents use social support
(soc sup) have lower AJC.

5. Simple linear regression analysis

Because transformation of the dependent variables resulted in substantial
improvement in the normality of their distribution, only their transformed
versions were evaluated in the simple linear regression analysis (SLRA). The
effects of each untransformed and transformed, independent variables were

investigated.

From the Total Cohort, simple linear regression (SLR) models were produced
for In pain (baseline visit), In pain (6-month visit) and change in pain intensity.
Then, SLR models were produced for In pain (baseline visit) in the Baseline

Cohort and for In pain (6-month visit) in the Month 6 Cohort.

Total Cohort — In pain (baseline visit)

The parameter estimates, standard errors, t statistics, p values and R? values
obtained from the cross-sectional analyses evaluating In pain (baseline visit) in
the Total Cohort are shown in Table 13. The independent variables that were
significantly associated (p value < 0.05) with In pain (baseline visit) included
AJC, psychosocial functioning of the child, social support, In AJC and In
psychosocial functioning of the child. These variables explained 20.7%, 12.9%,

6.3%, 23.8% and 15.1%, respectively, of the total variance in In pain (baseline
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visit). There was an inverse relationship between social support and In pain
(baseline visit). The remaining variables were not significant and each explained

less than 3.0% of the total variance.

Table 13: SLRA on Total Cohort — In pain (baseline visit)

Variable Coefficient | Standard | t stat. p value R?
(unstand.) | error value
Gender -0.433 0.350 -1.237 0.219 0.016
Duration -0.056 0.046 -1.213 0.228 0.016
Age 0.024 0.035 0.687 0.494 0.005
JIA category -0.170 0.307 -0.555 0.581 0.003
AJC 0.379 0.077 4.922 <0.001 0.207
Psychosocial 0.441 0.119 3.715 <0.001 0.129
Coping pattern | -0.015 0.018 -0.827 0.410 0.008
Coping pattern II | -0.032 0.013 -2.424 0.017 0.063
Coping pattern III | -0.013 0.027 -0.484 0.630 0.003
Ln AJC 1.127 0.209 5.396 <0.001 0.238
Ln duration -0.327 0.207 -1.575 0.119 0.026
Lnpsychosocial 1.440 0.354 4.073 <0.001 0.151

Total Cohort — In pain (6-month visit)

The results of the longitudinal analyses evaluating In pain (6-month visit) in the
Total Cohort are shown in Table 14. The independent variables that were
significantly associated (p value < 0.05) with In pain (6-month) included AJC and
In AJC. These variables explained 4.4% and 7.7%, respectively, of the total
variance in In pain (6-month). The remaining variables were not significant and

each explained less than 3.0% of the total variance.
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Table 14: SLRA on Total Cohort — In pain (6-month visit)

Variable Coefficient | Standard t stat. p value | R?
(unstand.) | error value
Gender -0.259 0.372 -0.697 0.488 0.005
Duration -0.059 0.049 -1.197 0.234 0.015
Age 0.002 0.037 0.048 0.962 0.000
JIA category 0.206 0.325 0.634 0.528 0.004
AJC 0.184 0.089 2.064 0.042 0.044
Psychosocial 0.176 0.133 1.318 0.191 0.018
Coping pattern I | 0.009 0.020 0.441 0.660 0.002
Coping pattern IT | 0.004 0.014 0.251 0.803 0.001
Coping pattern III | 0.042 0.029 1.457 0.149 0.024
Ln AJC 0.678 0.243 2.789 0.006 0.077
Ln duration -0.311 0.220 -1.414 0.161 0.021
Lnpsychosocial 0.549 0.402 1.367 0.175 0.020

Total Cohort — change in pain intensity

The results from the exploratory analyses evaluating change in pain intensity in
the Total Cohort are shown in Table 15. The independent variables that were
significantly associated (p value < 0.05) with change in pain intensity included
psychosocial functioning of the child and In psychosocial functioning of the
child. These variables explained 4.6% and 4.7%, respectively, of the total
variance in change in pain intensity. There was an inverse relationship between
the psychosocial functioning of the child and change in pain intensity. The
remaining variables were not significant and each explained less than 3.0% of the

total variance.
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Table 15: SLRA on Total Cohort — change in pain intensity

Variable Coefficient | Standard t stat. p value | R?
(unstand.) error value
Gender -4.459 6.400 -0.697 0.488 0.005
Duration -0.004 0.847 -0.005 0.996 0.000
Age 0.309 0.636 0.486 0.628 0.003
JIA category 5.831 5.559 1.049 0.297 0.012
AlC -2.352 1.551 -1.516 0.133 0.024
Psychosocial -4.758 2.258 -2.107 0.038 0.046
Coping pattern | -0.021 0.344 -0.061 0.952 0.000
Coping pattern IT | 0.368 0.249 1.480 0.142 0.024
Coping pattern III | 0.390 0.505 0.772 0.442 0.007
Ln AJC -4.021 4.329 -0.929 0.355 0.009
Ln duration -0.066 3.821 -0.017 0.986 0.000
Lnpsychosocial | -14.574 6.811 -2.140 0.035 0.047

Baseline Cohort — In pain (baseline visit)

The results from the cross-sectional analyses (exploratory) evaluating In pain

(baseline visit) in the Baseline Cohort are shown in Table 16. In addition to the

statistically significant associations identified from the cross-sectional analysis in

the Total Cohort, age was also found to be associated with In pain (baseline

visit). The variables age, AJC, psychosocial functioning of the child, social

support, In AJC and In psychosocial functioning of the child each explained
3.1%, 7.0%, 14.7%, 3.0%, 17.8% and 17.0%, respectively, of the total variance in

In pain (baseline visit). The remaining variables were not significant and each

explained less than 3.0% of the total variance.
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Table 16: SLRA on Baseline Cohort — In pain (baseline visit)

Variable Coefficient | Standard | t stat. p value | R? value
(unstand.) | error
Gender -0.462 0.253 -1.826 0.070 0.021
Duration -0.013 0.036 -0.361 0.719 0.001
Age 0.060 0.027 2.223 0.028 0.031
JIA category 0.176 0.241 0.730 0.466 0.003
AJC 0.101 0.029 3.420 0.001 0.070
Psychosocial 0.443 0.086 5.158 <0.001 | 0.147
Coping pattern I -0.004 0.014 -0.275 0.784 0.001
Coping pattern IT | -0.022 0.010 -2.075 0.040 0.030
Coping pattern III | 0.003 0.021 0.149 0.882 0.000
Ln AJC 0.793 0.137 5.785 <0.001 | 0.178
Ln duration -0.130 0.168 -0.776 0.439 0.004
Lnpsychosocial 1.522 0.271 5.609 <0.001 | 0.170

Month 6 Cohort — In pain (6-month visit)

The results from the longitudinal analyses (exploratory) evaluating In pain (6-

month visit) in the Month 6 Cohort are shown in Table 17. The statistically

significant associations identified were the same as those found from the

longitudinal analyses in the Total Cohort. The variables AJC and In AJC each

explained 5.4% and 9.3%, respectively, of the total variance in In pain (6-month

visit). The remaining variables were not significant and each explained less than

2.0% of the total variance.

63




Table 17: SLRA on Month 6 Cohort — In pain (6-month visit)

Variable Coefficient | Standard | t stat. p value | R?
(unstand.) error value
Gender -0.309 0.337 -0.916 0.361 0.008
Duration -0.024 0.041 -0.589 0.557 0.003
Age 0.007 0.033 0.219 0.827 0.000
JIA category 0.162 0.293 0.551 0.583 0.003
AJC 0.207 0.083 2.494 0.014 0.054
Psychosocial 0.139 0.121 1.150 0.253 0.012
Coping pattern [ 0.002 0.018 0.118 0.906 0.000
Coping pattern II | 0.001 0.014 0.099 0.921 0.000
Coping pattern III | 0.027 0.026 1.039 0.301 0.011
Ln AJC 0.742 0.221 3.360 0.001 0.093
Ln duration -0.235 0.196 -1.199 0.233 0.013
Lnpsychosocial 0.457 0.371 1.231 0.221 0.014

Residual plots

Residual plots (studentized residuals against unstandardized predicted values)
were produced for the SLR models obtained from the cross-sectional analyses on
the Total Cohort. Overall, the assumptions of linearity, normality and
homoscedascity were not violated, although a floor effect persisted caused by a
large proportion of patients with no pain (In pain = 0), as shown in Figures 16-25.
The residual plots of In disease duration and In psychosocial functioning of the
child did not differ substantially from the residual plots of the untransformed
variables. However, the residual plot of In AJC showed an improvement in
linearity, normality and homoscedascity, in comparison to the residual plot of the
untransformed variable. As shown in Figures 26-27, the residuals were negative
at values of AJC between 6 and 8. Ln AJC resulted in improvement of the
normality. A floor effect persisted, caused by a large proportion of patients with

no active joints. Residual plots for the categorical variables were not produced.
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Figure 16: age
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Figure 18: social support
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Figure 17: family integration
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Figure 19: medical situation
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Figure 21: In duration
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Figure 22 : psychosocial
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Figure 24: AJC
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Figure 26: residuals vs AJC
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Figure 23 : In psychosocial
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Figure 25: In AJC
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Figure 27: residuals vs In AJC
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Therefore, for the MLRA to be described in the next section, In AJC was chosen
as the independent variable. The other independent, continuous variables were

kept untransformed.

Residual plots were also produced for other SLR models obtained on the Total
Cohort, with In pain (6-month visit) and change in pain intensity (data not
shown). Overall, the residual plots were similar to the ones presented above, and
confirmed the choice of the independent, continuous variables mentioned in the

previous paragraph.

6. Multiple linear regression analysis - Evaluation of the association

between the psychosocial functioning of the child and pain

Here, the relationship between the psychosocial functioning of the child and pain
is described. First, the results of the MLRA on the Total Cohort are presented,
including the cross-sectional and longitudinal analyses. Finally, the results of the
exploratory analyses, as outlined in the section Statistical Evaluation, are

presented.

Cross-sectional analyvsis - Total Cohort

A MLRA model was built to evaluate the cross-sectional relationship between
the psychosocial functioning of the child and pain intensity reported at baseline
visit in the Total Cohort. A hierarchical approach was used to determine the
amount of additional variance in pain ratings explained by the psychosocial
functioning of the child, above and beyond disease activity, and after controlling
for demographic and disease-related variables. The total number of patients
included in the model was 95, and thus there were no missing observations. The
dependent variable was In pain (baseline visit). The independent variables were
entered in the following steps, regardless of their statistical significance:

Step 1: disease duration, gender, age and JIA category
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Step 2: In AJC
Step 3: psychosocial functioning of the child.

The full model is the following, and the statistically significant unstandardized 3
coefficients (p value < 0.05) are in bold:

In pain (baseline visit) = 0.408 — 0.058(duration) — 0.379(sex) + 0.073(age) —
0.452(JIA category) + 1.046(In AJC) + 0.420(psychosocial).

The R? value, R? change, F change statistic and p value of each step, as well as

the F statistics and p values of the full model are shown in Table 18.

Table 18: full model summary

R? value |R?change |F change |Sign. F stat. Sign.
stat. of F change of F stat.
Step 1 |0.055 0.055 1.318 0.269 1.318 0.269
Step 2 | 0.286 0.231 28.746 <0.001 7.129 <0.001
Step 3 |0.399 0.113 16.537 <0.001 9.734 <0.001

The unstandardized B coefficients, standard errors, t statistics, p values and 95%

confidence intervals of the full model (step 3) are shown in Table 19.

Table 19: coefficients and confidence intervals of full model

B Standard | t stat. Sign. 95% CI |95% CI

error of t stat. |(lower) |(upper)
Duration -0.058 0.044 -1.314 0.192 -0.146 0.030
Gender -0.379 0.290 -1.305 0.195 -0.956 0.198
Age 0.073 0.033 2.207 0.030 0.007 0.138
JIA category |-0.452 0.252 -1.792 0.077 -0.954 0.049
Ln AJC 1.046 0.196 5.328 <0.001 |0.656 1.437
Psychosocial |0.420 0.103 4.067 <0.001 |0.215 0.625
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Studentized Residual
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The full model was significant (p value < 0.001). The independent variables
collectively explained 39.9% of the total variance in pain (baseline visit). AJC
explained 23.1% of the total variance in pain. The psychosocial functioning of
the child significantly contributed another 11.3% to the variance in pain, above
and beyond disease activity. The variables that were significantly associated
with pain (baseline visit) included age, AJC and psychosocial functioning of the
child. In comparison to the univariate analyses, the demographic characteristic,

age, became significant.

The assumptions of linearity, normality and homoscedascity were verified. The
residual plot of studentized residuals versus unstandardized predicted values of In
pain indicated the presence of a floor effect, caused by a large proportion of
patients with no pain. However, it also demonstrated that there were no major
violations of the assumptions (Figure 28). Furthermore, a histogram of the
studentized residuals showed a normal distribution (Figure 29).

Figure 28: residual plot Figure 29: histogram
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Partial regression plots of the independent variables were produced. The plots
indicated that the associations between age, AJC and psychosocial functioning of
the child, and pain (baseline visit), were linear (Figures 30-32). There were no

influential points.
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Figure 30: partial regression plot
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Figure 31: partial regression plot

(In AJC)

Partial Regression Plot

Dependent Variable: In_pain_0

3.00 4.00
[} o )
o
2009 [s]
0 @ % o 2 ® o
o o el 2,00 g [} o0 @
o
| [=s) o © o o ]

1.00 & %0 0% © p® e @ e © o
o o o o o o9, o °
i ®© @00 o c Q %o q o °
£ o g B P o @ £ 0o WO o ° %
= 0,00 o % o 5 o o = 0,00 * o o"@c
E| o 4 0 go o © @ o E| o 0 4 o B

100 o o 7 & o ° 88 o

1.00 6 @ oo o o o

© 0 go _ o ©
° oo oo -200 & o o
-2.00 o
® o
o % o o
-3.00 -4.00
T T T T T T T T T T T T
10 E 0 H 10 -1.00 050 000 050 1.00 150 200
Age (in yrs) calculated from DOB In_AJC

Figure 32: partial regression plot
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Psychosocial function score, JAQQ

An outlier diagnosis was run on the model in order to identify influential points.
Values of the Cook’s distance were within normal limits i.e., less than 1,
meaning that no case resulted in large change in the regression coefficients when
removed from the analysis (Appendix 4). Leverage values were below the cutoff
(2p/N = 0.13), indicating that no case had unusual combination of values for the
independent variables (Appendix 4). The cases that resulted in the 5 largest

positive and 5 largest negative changes in regression coefficients, when removed
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from the model, were identified by looking at DfBetas (Appendix 4). None of
the cases listed resulted in relative changes in the regression coefficients of
greater than their standard errors, and therefore none of the patients were

removed from the final model.

A collinearity diagnosis was run on the model (Appendix 4). The values of
tolerance, condition index and variance proportions indicated that there was no

collinearity between the independent variables in the model.

The analysis was rerun without the independent variables gender, disease
duration and JIA category. The reduced model was the following:

Ln pain (baseline visit) = -0.058 + 0.045(age) + 1.066(In AJC) +
0.405(psychosocial).

The reduced model summary statistics, coefficients and confidence intervals are
shown in Tables 20 and 21, and are overall similar to those from the full model.
The independent variables collectively explained 35.3% of the total variance in
pain (baseline visit). The variables that were significantly associated with pain
(baseline visit) included AJC and psychosocial functioning of the child. The
main difference is that the variable age did not significantly contribute to the
total variance in pain, and its regression coefficient became non significant.
Overall, the regression coefficients were similar to those obtained in the SLRA
performed earlier on the Total Cohort (Table 13), indicating that there were no

confounding factors.

Table 20: reduced model summary

R? value |R?change |F change |Sign. F stat. Sign.
stat. of F change of F stat.
Step 1 |0.005 0.005 0.472 0.494 0.472 0.494
Step 2 | 0.247 0.242 29.585 <0.001 15.101 <0.001
Step 3 {0.353 0.106 14.959 <0.001 16.581 <0.001
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Table 21: coefficients and confidence intervals of reduced model

B Standard |tstat. |Sign. 95% CI [95% CI1

error of t stat. (lower) |(upper)
Age 0.045 ]0.029 1.552 |0.124 -0.012 0.102
Ln AJC 1.066 |0.196 5.448 |<0.001 0.677 1.454
Psychosocial [0.405 |0.105 3.868 |<0.001 0.197 0.612

The interpretation of the reduced model is complex because both the dependent

variable and AJC were log transformed with base e.

AJC was significantly associated with pain at baseline visit, when adjusted for all
other variables in the model. Patients with a high AJC experienced more pain
than those with a low AJC. Doubling the number of active joints increased pain
by 109% on the VAS, while keeping all other variables constant, based on the
following calculations. For high values of baseline pain, the effect of doubling
the AJC brings pain outside its expected range (0-100 mm). In these instances,
pain should be predicted at 100 mm.

B’ = (P In AJC) * In(2) = 1.066 * In(2) = 0.7389

exp(B’) = 2.0936 = the effect on pain of doubling the AJC.

The psychosocial functioning of the child was significantly associated with pain
at baseline visit, when adjusted for all other variables in the model. Worsening
of psychosocial functioning by 1 point on the JAQQ increased pain by 49.9% on
the VAS, while keeping all other variables constant, based on the following
calculation. Similarly, for high values of baseline pain, the effect on pain of
increasing the psychosocial score by 1 point brings pain outside its expected
range (0-100 mm). In these instances, pain should be predicted at 100 mm.

exp(P psychosocial) = exp(0.405) = 1.4993
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Longitudinal analysis — Total Cohort

A MLRA model was built to evaluate the longitudinal relationship between the
psychosocial functioning of the child measured at baseline and pain intensity
reported 6 months later in the Total Cohort. A hierarchical approach was again
used. The total number of patients included in the model was 95, and thus there
were no missing observations. Here, the dependent variable was In pain (6-

month visit). Pain reported at baseline visit was not controlled for. The

independent variables were entered in the same steps as described above.

The full model is the following:
In pain (6-month visit) = 1.004 — 0.053(duration) — 0.160(sex) + 0.028(age) +
0.078(JIA category) + 0.602(In AJC) + 0.156(psychosocial).

The summary statistics, regression coefficients and confidence intervals of each
step and of the full model are shown in Tables 22 and 23. The full model was
not significant (p value 0.131). The independent variables collectively explained
10.4% of the total variance in pain (6-month visit). However, AJC was the only
variable whose regression coefficient was statistically significant, and it
explained 6.5% of the total variance in pain intensity. The psychosocial
functioning of the child did not significantly contribute to the total variance,
above and beyond disease activity. In comparison to the univariate analyses, no

additional variable became significant.

Table 22: full model summary

R? value |R?change |F change |Sign. F stat. Sign.

stat. of F change of F stat.
Step 1 {0.025 0.025 0.582 0.677 0.582 0.677
Step 2 | 0.090 0.065 6.320 0.014 1.757 0.130
Step 3 0.104 0.014 1.363 0.246 1.697 0.131
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Studentized Residual

Table 23: coefficients and confidence intervals of full model

B Standard |t stat. Sign. 95% CI [95% CI1

error of t stat. |(lower) |(upper)
Duration -0.053 |0.057 -0.923 0.359 -0.167 0.061
Gender -0.160 |0.375 -0.426 0.671 -0.905 0.586
Age 0.028 ]0.043 0.659 0.511 -0.057 0.113
JIA category [0.078 |0.326 0.239 0.812 -0.570 0.725
Ln AJC 0.602 |0.254 2.375 0.020 0.098 1.106
Psychosocial |[0.156 |0.133 1.167 0.246 -.109 0.421

The residual plot indicated the presence of a floor effect, caused by a large

proportion of patients with no pain. However, it also demonstrated that there

were no major violations of the assumptions required for MLRA (Figure 33).

Furthermore, a histogram of the studentized residuals approximated a normal

distribution (Figure 34).

Figure 33: residual plot

Figure 34: histogram
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Partial regression plots demonstrated that the association between In AJC and In

pain was linear (Figures 35). There were no influential points.
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Figure 35: Partial regression plot
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Similarly to the cross-sectional analysis, multiple linear regression diagnostics
for influential points and collinearity were performed. Cook’s distances,
leverage values, DfBetas and collinearity diagnosis are shown in Appendix 5.
Problems were not identified, and none of the patients were removed from the

final model.

The analysis was rerun including only In AJC. The reduced model was the
following:

In pain (6-month visit) = 1.289 + 0.678(In AJC).

The reduced model summary statistics, coefficients and confidence intervals are
shown in Tables 24 and 25, and are overall similar to those from the full model.
The main difference is that the model became statistically significant (p value

0.006), with AJC explaining 7.7% of the total variance in pain (6-month visit).

Table 24: reduced model summary

R? value |F stat. Sign.
of F stat.
0.077 7.777 0.006
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Table 25: coefficients and confidence intervals of reduced model

B Standard |tstat. |Sign. 95% CI [95% CI1
error of t stat. (lower) |(upper)
Ln AJC 0.678 10.243 2.789 |0.006 0.195 1.160

AJC was significantly associated with pain at 6-month visit. Patients with a high
AJC experienced more pain than those with a low AJC. Doubling the number of
active joints increased pain by 60.0% on the VAS, based on the following
calculations:

B’= (P In AJC) * In(2) = 0.678 * In(2) = 0.4699

exp(B’) = 1.5999 = the effect on pain of doubling the AJC.

Exploratory analysis: Baseline Cohort

In order to establish generalizability, the cross-sectional analysis was rerun on
the Baseline Cohort. The results were compared to those obtained from the
cross-sectional analysis on the Total Cohort. A similar approach to that
described above was used. The only difference was the total number of patients
included in the model i.e., 156 as opposed to 95. There was only one missing

observation from the Baseline Cohort (1/157, 0.6%).

The full model is the following:
In pain (baseline visit) = 0.286 — 0.040(duration) — 0.214(sex) + 0.088(age) —
0.439(JIA category) + 0.649(In AJC) + 0.388(psychosocial).

The summary statistics, regression coefficients and confidence intervals of each
step and of the full model are shown in Tables 26 and 27, and compared to those
obtained from the cross-sectional analysis on the Total Cohort. The models
obtained from the Baseline Cohort and Total Cohort were similar. The only
difference is that, in the Baseline Cohort, the variable JIA category approached
but did not reach statistical significance (3 -0.439; p value 0.051). Overall,

performing the analysis on a larger sample did not provide more information.
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Table 26: full model summary

R? value |R?change |F change |Sign. F stat. Sign.
stat. of F change of F stat.
Step 1 |0.053 0.053 2.106 0.083 2.106 0.083
Step 2 |0.217 0.164 31.508 <0.001 8.326 <0.001
Step 3 {0.320 0.103 22.629 <0.001 11.711 <0.001

Table 27: coefficients and confidence intervals of full model

B Standard |t stat. Sign. 95% CI |95% CI

error of t stat. |(lower) |(upper)
Duration -0.040 |0.035 -1.136 0.258 -0.109 0.029
Gender -0.214 |0.226 -0.946 0.346 -0.661 0.233
Age 0.088 |0.027 3.222 0.002 0.034 0.141
JIA category |-0.439 10.223 -1.968 0.051 -0.879 0.002
Ln AJC 0.649 |0.135 4.793 <0.001 |0.381 0.916
Psychosocial [0.388 |0.082 4.757 <0.001 |0.227 0.550

Checking for violation of regression assumptions and multiple linear regression
diagnostics were also completed. Similarly to the cross-sectional analysis on the

Total Cohort, problems were not identified (data not shown).

Exploratory analysis: Month 6 Cohort

The longitudinal analysis was rerun on the Month 6 Cohort to establish
generalizability. The results were compared to those obtained from the
longitudinal analysis on the Total Cohort. A similar approach to that described
above was used. The only difference was the total number of patients included
in the model i.e., 111 as opposed to 95. There was only one missing observation

from the Month 6 Cohort (1/112, 0.9%).

The full model is the following:
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In pain (6-month visit) = 1.174 — 0.005(duration) — 0.227(sex) + 0.014(age) —
0.060(JIA category) + 0.704(In AJC) + 0.081(psychosocial).

The summary statistics, regression coefficients and confidence intervals of each
step and of the full model are shown in Tables 28 and 29, and compared to those
obtained from the longitudinal analysis on the Total Cohort. The models
obtained from the Month 6 Cohort and Total Cohort were similar. Again, the
model was not significant (p value 0.085). AJC remained the only variable

whose regression coefficient was statistically significant.

Table 28: full model summary

R? value |R?change |F change |Sign. F stat. Sign.
stat. of F change of F stat.
Step 1 |0.011 0.011 0.294 0.881 0.294 0.881
Step 2 | 0.096 0.085 9.848 0.002 2.224 0.057
Step 3 {0.100 0.004 0.440 0.509 1.917 0.085
Table 29: coefficients and confidence intervals of full model

B Standard |t stat. Sign. 95% CI |95% CI

error of t stat. | (lower) |(upper)
Duration -0.005 |0.050 -0.094 0.925 -0.104 0.094
Gender -0.227 10.347 -0.654 0.514 -0.916 0.461
Age 0.014 |0.039 0.361 0.719 -.064 0.093
JIA category [-0.060 |0.301 -0.199 0.843 -0.656 0.537
Ln AJC 0.704 |0.234 3.002 0.003 0.239 1.169
Psychosocial [0.081 |0.122 0.663 0.509 -0.161 0.322

Checking for violation of regression assumptions and multiple linear regression
diagnostics were also completed. Similarly to the longitudinal analysis on the

Total Cohort, problems were not identified (data not shown).
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Exploratory analysis: change in pain intensity

A MLRA model was built to evaluate the longitudinal relationship between
baseline psychosocial functioning of the child and change in pain intensity, rather
than future pain report at 6 months. A hierarchical approach was again used to
determine the amount of additional variance of change in pain intensity
explained by the psychosocial functioning of the child, above and beyond disease
activity, and after controlling for demographic and disease-related variables. The
analysis was performed on the Total Cohort which included 95 patients. The
dependent variable was change in pain intensity. The independent variables were

entered in the same steps as described above.

The full model is the following:
Change in pain intensity = 12.148 — 0.085(duration) — 3.700(sex) + 0.040(age) +
5.950(JIA category) — 3.635(In AJC) — 4.639(psychosocial).

The summary statistics, regression coefficients and confidence intervals of each
step and of the full model are shown in Tables 30 and 31. Although the full
model was not significant (p value 0.373), the psychosocial functioning of the
child had a statistically significant regression coefficient. The independent
variables collectively explained only 6.9% of the total variance of the change in
pain intensity.  The psychosocial functioning of the child significantly
contributed 4.2% to the total variance, above and beyond all other variables. In

comparison to the univariate analysis, no additional variable became significant.

Table 30: full model summary

R? value |R?change |F change |Sign. F stat. Sign.

stat. of F change of F stat.
Step 1 0.016 0.016 0.368 0.831 0.368 0.831
Step 2 [ 0.028 0.012 1.054 0.307 0.505 0.772
Step 3 |0.069 0.042 3.945 0.050 1.092 0.373
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Table 31: coefficients and confidence intervals of full model

B Standard |t stat. Sign. 95% CI [95% CI1
error of t stat. |(lower) |(upper)
Duration -0.085 |1.003 -0.085 0.933 -2.077 1.907
Gender -3.700 |6.570 -0.563 0.575 -16.756 |9.357
Age 0.040 |0.747 0.053 0.958 -1.444 1.523
JIA category [5.950 |5.709 1.042 0.300 -5.396 17.295
Ln AJC -3.635 |4.441 -0.818 0.415 -12.461 |5.191
Psychosocial (-4.639 |2.336 -1.986 0.050 -9.282 0.003

The residual plot indicated the presence of a floor effect, caused by a large

proportion of patients with no pain. However, it also demonstrated that there

were no major violations of the assumptions required for MLRA (Figure 36).

The histogram of the studentized residuals approximated a normal distribution

(Figure 37), and showed that many patients experienced small change in pain

intensity over a 6-month period .
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Studentized Residual

Figure 36: residual plot Figure 37: histogram
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Partial regression plots demonstrated that the association between the
psychosocial functioning of the child and change in pain intensity was linear
(Figures 38). The plot also indicated the possible presence of a few influential

points.

Figure 38: partial regression plot (psychosocial functioning of the child)
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Multiple linear regression diagnostics for influential points were performed
(Appendix 6). There was one case with a leverage value above the cutoff (2p/N
= 0.13), indicating the presence of unusual combination of values for the
independent variables of that particular case. However, no problems were

identified from the Cook’s distances and DfBetas, and therefore none of the
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patients were removed from the final model. A collinearity diagnosis was run on

the model, and problems were not identified (Appendix 6).

Even though the full model did not reach statistical significance, the analysis was
rerun including only the psychosocial functioning of the child. The reduced
model was the following:

Change in pain intensity = 11.032 — 4.758(psychosocial).

The reduced model summary statistics, coefficients and confidence intervals are
shown in Tables 32 and 33. In comparison to the full model, the reduced model
became statistically significant (p value 0.038), and the psychosocial functioning
of the child significantly contributed 4.6% to the total variance of change in pain

intensity.

Table 32: reduced model summary

R?value |F stat. Sign.
of F stat.
0.046 4.439 0.038

Table 33: coefficients and confidence intervals of reduced model

B Standard |t stat. Sign. 95% CI [95% CI1
error of t stat. |(lower) |(upper)
Psychosocial |-4.758 |2.258 -2.107 0.038 -9.242 -0.274

The psychosocial functioning of the child was significantly associated with
change in pain intensity. The change in pain intensity was 11.032 mm for those
with a psychosocial score of 0, and for each increase of 1 point on the

psychosocial scale, the change in pain intensity decreased by 4.758 mm.
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Exploratory analysis: interaction between psychosocial functioning of the

child and disease activity)

A MLRA model was built to evaluate the moderating effect of the psychosocial
functioning of the child on the association between disease activity and pain
reported at baseline visit on the Total Cohort. The presence of a moderating
effect in the longitudinal analysis (In pain (6-month visit)) was not tested for.
The interaction term was computed by multiplying In AJC by the psychosocial
function score. The dependent variable was In pain (baseline visit). The
independent variables were entered in the same steps as described above, and the
interaction term was entered in Step 4, as follows:

Step 1: disease duration, gender, age and JIA category

Step 2: In AJC

Step 3: psychosocial functioning of the child

Step 4: interaction In AJC * psychosocial functioning of the child.

The full model is the following:

In pain (baseline visit) = 0.414 — 0.059(duration) — 0.378(sex) + 0.073(age) —
0.449(JIA category) + 1.003(In AJC) + 0.416(psychosocial) + 0.018(interaction
(In AJC * psychosocial)).

The summary statistics, regression coefficients and confidence intervals of each
step and of the full model are shown in Tables 34 and 35. The interaction term
did not help explain any additional variance in pain (baseline visit), above and
beyond all other variables, and its regression coefficient was not statistically
significant. =~ Thus, there was no moderating effect of the psychosocial
functioning of the child on the association between disease activity and pain

reported at baseline visit.
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Table 34: full model summary

R? value |R?change |F change |Sign. F stat. |Sign.
stat. of F change of F stat.
Step 1 |0.055 0.055 1.318 0.269 1.318 |0.269
Step 2 | 0.286 0.231 28.746 <0.001 7.129 |<0.001
Step 3 |0.399 0.113 16.537 <0.001 9.734 |<0.001
Step 4 | 0.399 0.000 0.006 0.938 8.250 |<0.001

Table 35: coefficients and confidence intervals of full model

B Standard |t stat. Sign. 95% CI |95% CI

error of t stat. | (lower) |(upper)
Duration -0.059 |0.045 -1.305 0.195 -0.148 0.031
Gender -0.378 10.293 -1.292 0.200 -0.959 0.204
Age 0.073 |0.033 2.190 0.031 0.007 0.140
JIA category [-0.449 |0.258 -1.743 0.085 -0.961 0.063
Ln AJC 1.003 |0.589 1.704 0.092 -0.167 2.174
Psychosocial [0.416 |0.118 3.522 0.001 0.181 0.650
Interaction [0.018 |0.227 0.077 0.938 -0.433 0.468

Checking for violation of regression assumptions and multiple linear regression
diagnostics for influential points did not identify problems (data not shown). A
collinearity diagnosis indicated the possible presence of collinearity between In

AJC and the interaction term (Appendix 7).

7. Multiple linear regression analysis - Evaluation of the association

between parental coping and pain

The relationship between the use of the three parental coping patterns and pain is
described. First, the results of the MLRA on the Total Cohort are presented,

including the cross-sectional and longitudinal analyses. Here, additional
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analyses were also performed in order to evaluate the separate effect of each
parental coping pattern. Finally, the results of the exploratory analyses, as

outlined in the section Statistical Evaluation, are presented.

Total Cohort — cross-sectional analysis

A MLRA model was built to evaluate the cross-sectional relationship between
the three parental coping patterns and pain intensity reported at baseline visit in
the Total Cohort. A hierarchical approach was used to determine the amount of
additional variance in pain ratings explained by the three parental coping
patterns, above and beyond disease activity, and after controlling for
demographic and disease-related variables. The total number of patients
included in the model was 90, and thus there were only 5 missing observations
(5/95, 5.2%). The dependent variable was In pain (baseline visit). The
independent variables were entered in the following steps, regardless of their
statistical significance:

Step 1: disease duration, gender, age and JIA category

Step 2: In AJC

Step 3: three parental coping patterns (family integration, social support, medical

situation).

The full model is the following:

In pain (baseline visit) = 2.151 — 0.022(duration) — 0.412(sex) + 0.049(age) —
0.295(JIA category) + 1.049(In AJC) — 0.011(family integration) — 0.021(social
support) + 0.020(medical situation).

The summary statistics, regression coefficients and confidence intervals of each
step and of the full model are shown in Tables 36 and 37. The model was
significant (p value < 0.001). The independent variables collectively explained
29.7% of the total variance in pain (baseline visit). However, AJC was the only
variable significantly associated with pain (baseline visit), and it helped explain

23.1% of the total variance in pain. The three parental coping patterns did not
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significantly contribute to the total variance in pain, above and beyond disease

activity. In comparison to the univariate analysis, the regression coefficient of

the parental coping pattern, social support, became not significant.

Table 36: full model summary

R? value |R?change |F change |Sign. F stat. Sign.
stat. of F change of F stat.
Step 1 |0.037 0.037 0.817 0.518 0.817 0.518
Step 2 |0.268 0.231 26.543 <0.001 6.159 <0.001
Step 3 |0.297 0.028 1.085 0.360 4.268 <0.001
Table 37: coefficients and confidence intervals of full model
B Standard |tstat. |Sign. 95% CI [95% CI1
error of t stat. |(lower) |(upper)
Duration -0.022 0.050 -0.446 |0.657 -0.123 0.078
Gender -0.412 0.322 -1.280 |0.204 -1.053 0.229
Age 0.049 0.037 1.314 |0.193 -0.025 0.123
JIA category |-0.295 0.291 -1.011 |0.315 -0.874 0.285
Ln AJC 1.049 0.229 4.574 |<0.001 [0.593 1.505
Coping 1 -0.011 0.024 -0.444 (0.659 -0.058 0.037
Coping 11 -0.021 0.016 -1.260 |0.211 -0.053 0.012
Coping III | 0.020 0.031 0.655 |0.514 -0.041 0.081

The residual plot indicated the presence of a floor effect, caused by a large
proportion of patients with no pain. However, it also demonstrated that there
were no major violations of the assumptions required for MLRA (Figure 39).
Furthermore, a histogram of the studentized residuals approximated a normal

distribution (Figure 40).
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Figure 39: residual plot Figure 40: histogram
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Partial regression plots demonstrated that the association between In AJC and In

pain was linear (Figure 41). There were no influential points.

Figure 41: partial regression plot
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Multiple linear regression diagnostics for influential points and collinearity were
performed. Cook’s distances, leverage values, DfBetas and -collinearity
diagnosis are shown in Appendix 8. Problems were not identified, and none of

the patients were removed from the final model.

In the previous model, the three parental coping patterns were entered all
together in Step 3. In order to evaluate the separate effect of each parental
coping pattern, additional analyses were performed by entering the coping

patterns, one at a time, in Step 3. There were, therefore, three additional models
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analysed. The results of the analyses are not shown however, each of the three
parental coping patterns did not significantly contribute to the total variance in
pain (baseline visit), above and beyond all other variables, and their regression
coefficients were not statistically significant. AJC remained the only variable

significantly associated with pain (baseline visit), in each of the three models.

Total cohort — longitudinal analysis

A MLRA model was built to evaluate the longitudinal relationship between the
three parental coping patterns and pain intensity reported at the 6-month visit in
the Total Cohort. A hierarchical approach was again used. The total number of
patients included in the model was 90, and thus there were only 5 missing
observations (5/95, 5.2%). The dependent variable was In pain (6-month visit).

The independent variables were entered in the same steps as described above.

The full model is the following:

In pain (6-month visit) = 1.230 — 0.036(duration) — 0.216(sex) + 0.015(age) —
0.100(JIA category) + 0.731(In AJC) — 0.026(family integration) — 0.010(social
support) + 0.054(medical situation).

The summary statistics, regression coefficients and confidence intervals of each
step and of the full model are shown in Tables 38 and 39. The model was not
significant (p value 0.207). The independent variables collectively explained
only 12.2% of the total variance in pain (6-month visit). The three parental
coping patterns did not significantly contribute to the total variance in pain,
above and beyond disease activity. AJC remained the only variable significantly
associated with pain (6-month visit), and it explained 6.9% of the total variance

in pain.
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Table 38: full model summary

R? value |R?change |F change |Sign. F stat. Sign.
stat. of F change of F stat.
Step 1 |0.022 0.022 0.472 0.756 0.472 0.756
Step 2 | 0.091 0.069 6.409 0.013 1.683 0.148
Step 3|0.122 0.031 0.946 0.422 1.405 0.207
Table 39: coefficients and confidence intervals of full model

B Standard |tstat. |Sign. 95% CI |95% CI

error of t stat. |(lower) |(upper)
Duration -0.036 0.060 -0.591 |0.556 -0.155 0.084
Gender -0.216 0.385 -0.562 |0.576 -0.983 0.550
Age 0.015 0.045 0.345 |0.731 -0.073 0.104
JIA category [-0.100 0.348 -0.288 |0.774 -0.793 0.593
Ln AJC 0.731 0.274 2.666 |0.009 0.185 1.277
Coping I -0.026 0.028 -0.911 |0.365 -0.082 0.031
Coping 11 0.010 0.020 0.511 |0.611 -0.029 0.049
Coping IIT | 0.054 0.037 1.467 |0.146 -0.019 0.127

Checking for violation of regression assumptions and multiple linear regression

diagnostics were also performed. Similarly to the cross-sectional analysis on the

Total Cohort, problems were not identified (data not shown).

In order to evaluate the separate effect of each parental coping pattern, additional

analyses were performed by entering the coping patterns, one at a time, in Step 3.

The results of the analyses are not shown however, each of the three parental

coping patterns did not significantly contribute to the total variance in pain (6-

month visit), above and beyond all other variables, and their regression

coefficients were not statistically significant. AJC remained the only variable

significantly associated with pain (6-month visit), in each of the three models.
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Exploratory analysis: Baseline Cohort

In order to establish generalizability, the cross-sectional analysis was rerun on
the Baseline Cohort. The results were compared to those obtained from the
cross-sectional analysis on the Total Cohort. A similar approach to that
described above was used. The only difference was the total number of patients
included in the model i.e., 143 as opposed to 95. There were 14 missing

observations from the Baseline Cohort (14/157, 8.9%).

The full model is the following:

In pain (baseline visit) = 1.508 — 0.025(duration) — 0.242(sex) + 0.077(age) —
0.250(JTA category) + 0.683(In AJC) + 0.010(family integration) — 0.032(social
support) + 0.020(medical situation).

The summary statistics, regression coefficients and confidence intervals of each
step and of the full model are shown in Tables 40 and 41, and compared to those
obtained from the cross-sectional analysis on the Total Cohort. Similarly to the
Total Cohort, the model on the Baseline Cohort was significant (p value <
0.001). The independent variables collectively explained 23.9% of the total
variance in pain (baseline visit). However, in addition to AJC, the variables age
and social support became significantly associated with pain (baseline visit).
Although the three parental coping patterns taken together did not significantly
contribute to the total variance in pain, above and beyond disease activity, the
regression coefficient of social support became significant. Overall, performing

the analysis on a larger sample provided more information.

Table 40: full model summary

R? value |R?change |F change |Sign. F stat. Sign.
stat. of F change of F stat.
Step 1 |0.048 0.048 1.723 0.148 1.723 0.148
Step 2 |0.203 0.156 26.771 <0.001 6.990 <0.001
Step 3 |0.239 0.036 2.127 0.100 5.274 <0.001
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Table 41: coefficients and confidence intervals of full model

B Standard |t stat. Sign. 95% CI [95% CI1
error of t stat. |(lower) |(upper)
Duration -0.025 ]0.039 -0.650 0.517 -0.102 0.051
Gender -0.242 10.252 -0.957 0.340 -0.741 0.258
Age 0.077 |0.030 2.552 0.012 0.017 0.137
JIA category [-0.250 |0.252 -0.993 0.322 -0.749 0.248
Ln AJC 0.683 |0.149 4.595 <0.001 |0.389 0.977
Coping I 0.010 10.020 0.497 0.620 -0.030 0.050
Coping 11 -0.032 |0.013 -2.391 0.018 -0.058 -0.006
Coping III' | 0.020 |0.025 0.812 0.418 -0.029 0.069

The residual plot indicated the presence of a floor effect, caused by a large

proportion of patients with no pain. However, it also demonstrated that there

were no major violations of the linearity, normality and homoscedascity

assumptions (Figure 42). Furthermore, a histogram of the studentized residuals

approximated a normal distribution (Figure 43).

Figure 42: residual plot

xxxxxxx

xxxxxxxx

Studentized Residual

xxxxxxxxxx

Unstandardized Predicted Value

Figure 43: histogram

91

Frequency

o/

H=142




Partial regression plots of the independent variables were produced. The plots
indicated that the association between age, In AJC and social support, and In pain

were linear (Figure 44-46). There were no influential points.

Figure 44: partial regression plot Figure 45: partial regression plot
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Figure 46: partial regression plot
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Multiple linear regression diagnostics for influential points were performed
(Appendix 9). There were a few cases with leverage values above the cutoff
(2p/N =0.11). However, no problems were identified from the Cook’s distances
and DfBetas, and therefore none of the patients were removed from the final
model. A collinearity diagnosis was run on the model, and problems were not

identified (Appendix 9).
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The analysis was rerun including only age, In AJC and social support. The
reduced model was the following:

Ln pain (baseline visit) = 1.701 + 0.059(age) + 0.710(In AJC) — 0.023(social
support).

The reduced model summary statistics, coefficients and confidence intervals are
shown in Tables 42 and 43. The reduced model was significant (p value <
0.001). The independent variables collectively explained 21.9% of the total
variance in pain (baseline visit). The three variables remained significantly
associated with pain (baseline visit). The main difference is that, in comparison
to the full model, social support significantly contributed 3.2% to the total
variance in pain, above and beyond disease activity. Overall, the regression
coefficients were similar to those obtained in the SLRA performed earlier on the

Baseline Cohort (Table 16), indicating that there were no confounding factors.

Table 42: reduced model summary

R? value |R?change |F change |Sign. F stat. |Sign.
stat. of F change of F stat.
Step 1 |0.028 0.028 4.004 0.047 4.004 |0.047
Step 2 | 0.187 0.159 27.424 <0.001 16.089 |<0.001
Step 3|0.219 0.032 5.663 0.019 12.971 |<0.001

Table 43: coefficients and confidence intervals of reduced model

B Standard |t stat. Sign. 95% CI |95% CI
error of t stat. (lower) |(upper)
Age 0.059 [0.025 2.297 0.023 0.008 0.109
Ln AJC 0.710 ]0.138 5.136 <0.001 0.437 0.983
Coping I  |-0.023 |0.010 -2.380 0.019 -0.042 -0.004

Age was significantly associated with pain at baseline visit, when adjusted for all

other variables in the model. Increasing age by 1 year increased pain by 6.1% on
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the VAS, while keeping all other variables constant, based on the following
calculation:

exp(P age) = exp(0.059) = 1.0608

AJC was significantly associated with pain at baseline visit, when adjusted for all
other variables in the model. Patients with a high AJC experienced more pain
than those with a low AJC. Doubling the number of active joints increased pain
by 63.6% on the VAS, based on the following calculations:

B’=(PB In AJC) * In(2) =0.710 * In(2) = 0.4921

exp(P’) = 1.6358 = the effect on pain of doubling the AJC.

The coping pattern social support was significantly associated with pain at
baseline visit, when adjusted for all other variables in the model. Increasing the
score by 1 point on the CHIP (indicating increased perceived helpfulness of
social support) decreased pain by 2.3% on the VAS, while keeping all other
variables constant, based on the following calculation:

exp(p social support) = exp(-0.023) = 0.9773

In order to evaluate the separate effect of each parental coping pattern, additional
analyses were performed by entering the coping patterns, one at a time, in Step 3.
Again, family integration and medical situation did not significantly contribute to
the total variance in pain (baseline visit), above and beyond all other variables,
and their regression coefficients were not statistically significant (data not
shown). On the other hand, social support significantly contributed 2.8% to the
total variance in pain, above and beyond all other variables, and its regression
coefficient was statistically significant, as shown in Tables 44 and 45. Therefore,
evaluating the separate effect of social support provided more information, in
that this parental coping pattern was found to be linked to the pain experience of
children with JIA. The parental perceived usefulness of social support was

associated with a decrease in pain intensity reported at baseline visit.
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Table 44: full model summary

R? value |R?change |F change |Sign. F stat. Sign.
stat. of F change of F stat.
Step 1 |0.048 0.048 1.723 0.148 1.723 0.148
Step 2 |0.203 0.156 26.771 <0.001 6.990 <0.001
Step 3 |0.231 0.028 4.941 0.028 6.816 <0.001

Table 45: coefficients and confidence intervals of full model

B Standard |tstat. |Sign. 95% CI |95% CI
error of t stat. |(lower) |(upper)
Duration -0.022 0.038 -0.573 10.567 -0.098 0.054
Gender -0.276 0.247 -1.119 ]0.265 -0.765 0.212
Age 0.069 0.029 2.354 |0.020 -0.011 0.127
JIA category |-0.237 0.251 -0.943 10.347 -0.733 0.260
Ln AJC 0.719 0.145 4.964 |<0.001 |0.433 1.006
Coping 11 -0.022 0.010 -2.223 10.028 -0.041 -0.002

Exploratory analysis: Month 6 Cohort

The longitudinal analysis was rerun on the Month 6 Cohort to establish
generalizability. The results were compared to those obtained from the
longitudinal analysis on the Total Cohort. A similar approach to that described
above was used. The only difference was the total number of patients included
in the model i.e., 103 as opposed to 95. There were 9 missing observations from

the Month 6 Cohort (9/112, 8.0%).

The full model is the following:

In pain (6-month visit) = 1.457 + 0.000(duration) — 0.365(sex) + 0.012(age) —
0.208(JIA category) + 0.869(In AJC) — 0.034(family integration) + 0.014(social
support) + 0.052(medical situation).
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The summary statistics, regression coefficients and confidence intervals of each
step and of the full model are shown in Tables 46 and 47, and compared to those
obtained from the longitudinal analysis on the Total Cohort. The models
obtained from the Month 6 Cohort and Total Cohort were similar. Again, the
model was not significant (p value 0.065). The independent variables
collectively explained only 14.1% of the total variance in pain (6-month visit).
The three parental coping patterns did not significantly contribute to the total
variance in pain, above and beyond disease activity. AJC remained the only
variable significantly associated with pain (6-month visit).  Therefore,

performing the analysis on a larger sample did not provide more information.

Table 46: full model summary

R? value |R?change |F change |Sign. F stat. |Sign.

stat. of F change of F stat.
Step1|0.014 0.014 0.342 0.849 0.342 10.849
Step 2 | 0.110 0.096 10.492 0.002 2.398 10.043
Step 3 | 0.141 0.031 1.116 0.346 1.923 | 0.065

Table 47: coefficients and confidence intervals of full model

B Standard |t stat. |Sign. 95% CI |95% CI

error of t stat. (lower) |(upper)
Duration 0.000 ]0.051 -0.004 |0.997 -0.102 0.102
Gender -0.365 |0.353 -1.035 |0.303 -1.066 0.335
Age 0.012 ]0.041 0.301 |0.764 -0.069 0.094
JIA category |-0.208 |0.317 -0.656 [0.513 -0.837 0.421
Ln AJC 0.869 |0.248 3.501 |0.001 0.376 1.361
Coping I -0.034 |0.026 -1.300 |0.197 -0.086 0.018
Coping 11 0.014 ]0.018 0.770 10.443 -0.022 0.050
Coping III'  |0.052 |0.034 1.534 |0.128 -0.015 0.119
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Checking for violation of regression assumptions and multiple linear regression
diagnostics were also performed. Similarly to the longitudinal analysis on the
Total Cohort, problems were not identified (data not shown).

The separate effect of each parental coping pattern was not investigated.

Exploratory analysis: change in pain intensity

A MLRA model was built to evaluate the longitudinal relationship between
baseline parental coping and change in pain intensity, rather than future pain
report at 6 months. Given that family integration and medical situation were not
previously shown to be associated with either pain at baseline visit or 6-month
visit, only the effect of social support was evaluated in this model. A
hierarchical approach was again used to determine the amount of additional
variance of change in pain intensity explained by the use of the social support,
above and beyond disease activity, and after controlling for demographic and
disease-related variables. The analysis was performed on the Total Cohort
which included 90 patients. There were only 5 missing observations (5/95,
5.3%). The dependent variable was change in pain intensity. The independent

variables were entered in the same steps as previously described.

The full model is the following:
Change in pain intensity = -7.980 — 0.397(duration) — 3.153(sex) + 0.258(age) +
3.704(JIA category) — 3.260(In AJC) + 0.286(social support).

The summary statistics, regression coefficients and confidence intervals of each
step and of the full model are shown in Tables 48 and 49. The full model was
not significant (p value 0.759). None of the independent variables, including
social support, contributed significantly to the total variance of change in pain

intensity.
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Table 48: full model summary

R? value |R?change |F change |Sign. F stat. |Sign.
stat. of F change of F stat.
Step 1 |0.016 0.016 0.337 0.852 0.337 0.852
Step 2 | 0.026 0.010 0.878 0.351 0.445 |0.816
Step 3 |0.039 0.013 1.149 0.287 0.563 0.759
Table 49: coefficients and confidence intervals of full model
B Standard |t stat. Sign. 95% CI 95% CI
error of t stat. (lower) (upper)
Duration -0.397 1.069 -0.371 0.711 -2.524 1.730
Gender -3.153 6.897 -0.457 0.649 -16.871 10.564
Age 0.258 0.781 0.330 0.742 -1.295 1.811
JIA category |3.704 6.266 0.591 0.556 -8.758 16.166
Ln AJC -3.260 4.756 -0.685 0.495 -12.720 6.200
Coping 11 0.286 0.267 1.072 0.287 -0.245 0.817

Exploratory analysis: confounding effect of the psychosocial functioning of
the child

In the analysis on the Baseline Cohort, it was shown that the parental coping
pattern social support was associated with pain reported at baseline visit. Here,
the potential confounding effect of the psychosocial functioning of the child was
explored. The analysis was performed on the Baseline Cohort which included
142 patients. There were 15 missing observations (15/157, 9.6%). The
demographic and disease-related variables, and AJC were entered in the same
steps as previously described. However, the psychosocial functioning of the

child was entered together with social support in Step 3.

The full model is the following:
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In pain (baseline visit) = 0.935 — 0.054(duration) — 0.174(sex) + 0.098(age) —
0.335(JIA  category) + 0.554(In AJC) - 0.025(social
0.433(psychosocial).

support) +

The summary statistics, regression coefficients and confidence intervals of each
step and of the full model are shown in Tables 50 and 51. The full model was
significant (p value < 0.001). The independent variables collectively explain
35.3% of the total variance in pain (baseline visit). AJC explained 15.4% of the
total variance. Social support together with psychosocial functioning of the child
explained another statistically significant 15.5%, above and beyond disease
activity. In comparison to the previous analysis on the Baseline Cohort, which
excluded the psychosocial functioning of the child, there was no major change in
the regression coefficient of social support (-0.025 versus —0.022). Therefore,
there was no confounding effect of the psychosocial functioning of the child on

the association between social support and pain.

Table 50: full model summary

R? value |R?change |F change |Sign. F stat. Sign.
stat. of F change of F stat.
Step 1 |0.044 0.044 1.563 0.188 1.563 0.188
Step 2 |0.198 0.154 26.183 <0.001 6.717 <0.001
Step 3 {0.353 0.155 16.061 <0.001 10.450 [<0.001
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Table 51: coefficients and confidence intervals of full model

B Standard |tstat. |Sign. 95% CI |95% CI
error of t stat. | (lower) |(upper)
Duration -0.054 |0.036 -1.491 ]0.138 -0.125 0.018
Gender -0.174 10.229 -0.758 10.450 -0.627 0.280
Age 0.098 |0.028 3.516 |0.001 0.043 0.152
JIA category [-0.335 |0.232 -1.444 10.151 -0.793 0.124
Ln AJC 0.554 |0.137 4.032 |<0.001 |0.282 0.826
Coping 11 -0.025 |0.009 -2.713 |0.008 -0.042 -0.007
Psychosocial [0.433 |0.084 5135 [<0.001 |0.267 0.600

Checking for violation of regression assumptions and multiple linear regression
diagnostics were also performed. Similarly to the analysis previously done on

the Baseline Cohort, problems were not identified (data not shown).
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VII. DISCUSSION

In recent years, there has been a growing interest from the pediatric
rheumatology community to better characterize the pain experience of children
suffering from JIA, to develop improved pain measurement tools adapted
according to age and developmental level for use in clinical practice and
research, and to study the treatment of pain. Despite these efforts, 77.3% of
North American pediatric rtheumatologists from CARRA (Childhood Arthritis
and Rheumatology Research Alliance) believe that “there are children with
arthritis who continue to have moderate to severe pain despite adequate disease
modifying therapy and NSAIDs” (23). It has been well established that the
chronic pain of children with JIA is not solely explained by the activity of the

disease, and that other factors in part modulate their pain experience.

One of these factors may be the psychosocial functioning of the child. Numerous
studies have demonstrated the link between this and pain however, the direction
of causality has not been well evaluated in longitudinal studies. Hoff is the only
author who showed that depressive symptoms were a risk factor for subsequent
pain at 6 and 12 months, but only for children whose initial pain intensity ratings

were in the mild to moderate range (77).

Preliminary findings indicate that the family environment may affect children’s
outcomes, including their psychosocial functioning, adherence to medications
and pain (34;39;53;63;84;90;94). Another factor, parental coping, has been the
focus of only a small number of studies. Indeed, Cavallo demonstrated that there
were associations between the use of specific parental coping patterns and,
severity of disease and psychosocial functioning of children with JIA (88;89).
However, the potential impact of parental coping on children’s pain has never
been studied to date. This study presented here aimed to evaluate the

relationship between the psychosocial functioning of the child and pain not only
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in a cross-sectional study design, but also longitudinally. Furthermore, the

potential association between parental coping and children’s pain was explored.

The study findings failed to fully support the proposed hypotheses. In this cohort
of 95 patients, the psychosocial functioning of the child was found to be a
correlate of pain in the cross-sectional analysis, similar to findings reported by
Varni (74), but did not predict pain in the longitudinal analysis. Together with
AJC and age, it explained a significant proportion (39.9%) of the total variance
in pain intensity ratings at the baseline visit. A modest proportion (11.3%) of the
total variance was accounted for by the psychosocial functioning of the child
alone. These results imply that, after controlling for age and a surrogate marker
of disease activity (AJC), poor psychosocial functioning is associated with
somewhat higher pain intensity ratings. However, in the longitudinal analysis,
disease activity was identified as the sole predictor for future pain intensity
reported at 6 months. It accounted for a small (6.5%), albeit statistically
significant, proportion of the total variance in future pain. All other variables,
including the psychosocial functioning of the child, were not identified as
predictors of future pain reported 6 months later. Here, the change from a non-
significant full model to a significant reduced model is probably explained by the
fact that the reduced model had a smaller number of degrees of freedom.
Performing the analyses on larger patient populations, albeit partially different
from the Total Cohort in terms of composition, did not identify additional
correlates and predictors of concurrent and future pain reports, respectively.
Although it had been hypothesized that the psychosocial functioning of the child
might moderate the association between disease activity and pain, this was not
confirmed. When evaluating the relationship between the psychosocial function
of the child and change in pain intensity, the reduced model demonstrated an
inverse association. This finding may indicate that the relationship between

these two variables is, in fact, curvilinear.
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Parental coping overall was not found to impact children’s pain, either
concurrently or longitudinally. However, when exploratory analyses were run on
larger patient populations, it was observed that the parental coping pattern social
support contributed a small, but statistically significant, proportion (3.2%) to the
total variance in pain reported at baseline, above and beyond disease activity.
The psychosocial functioning of the child was not identified as a confounding
factor of this association. This suggests that patients, whose parents use
strategies aimed at maintaining social support, self-esteem and psychological
stability (Coping pattern II), experience less pain. This finding is in accordance
with results reported by Cavallo, where parents of patients with mild disease
(total JAQQ score) showed an increase in the use of all coping strategies,
including social support (88;89). It remains to be determined whether, although

statistically significant, this small change in R? value is clinically important.

Among potential confounding factors, age was the only demographic
characteristic found to be associated with pain. Although not retained in the
reduced model presented above, age was identified as a correlate of pain in the
cross-sectional analysis evaluating the psychosocial functioning of the child. In
the cross-sectional analysis evaluating the separate effect of the parental coping
pattern, social support, older age was again found to be associated with higher
pain intensity ratings. These findings are in accordance with the qualitative data
described by Beales (10;11). Although it is possible that certain classes of
medications, such as corticosteroids and NSAIDs, may affect the psychosocial
function of a subset of patients with JIA, the use of these medications were not
considered as possible confounders in this study. The confirmation of a direct
link between these medications and the psychosocial function of children with

JIA remains to be proven.
The cohort of patients was representative of other JIA populations followed in

tertiary care centres and described in the medical literature, in terms of age and

gender (7). As expected, about 50% of patients belonged to the JIA category
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oligoarthritis. Similar to Malleson’s study, the large proportion of patients with
no active disease was not surprising, given that many had disease of longstanding
duration with treatments already in place (37). However, in contrast to what has
been reported in other studies, the means of pain intensity reported at the baseline
and 6-month visits (14.16 mm and 14.66 mm, respectively) were unexpectedly
small. For example, Schanberg described a mean of 36.6 mm for present pain
measured on the VAS (40). It may well be that, in this database, the proportion
of patients with recently diagnosed JIA, who are expected to experience more
pain while waiting for treatment to work, was small. Another potential
explanation is that patients were enrolled into the study “Determinants of
outcomes for juvenile arthritis” after the year 2000. Biologic agents, found to be
very effective in the treatment of JIA, started to be used in some patients after the

year 2000 in Canada.

One of the main strengths of this study was its relatively large sample size.
Although JIA is one of the most common chronic diseases of childhood,
pediatric rheumatological disorders are not frequent and therefore, unless one
conducts a multi-centre study, it is difficult to collect data on large populations.
Another asset based in the underlying cohort study was the prospective collection
of data, which allows one to determine the direction of relationships.
Furthermore, the psychosocial functioning of the child and pain were both

assessed by the JAQQ, a HRQOL measurement tool well validated in JIA (98).

There are several limitations to this study. First, as previously mentioned, means
of pain intensity ratings at the baseline and 6-month visits were small, with many
patients reporting no pain. Although inevitable, a floor effect was therefore
present in all models. As a consequence, the difference in pain ratings between
both time points was small. This may have prevented the identification of
correlates and predictors of pain in the cross-sectional and longitudinal analyses,
respectively. This may also explain why the longitudinal analyses failed to

identify risk factors for future pain reports at 6 months, other than disease
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activity, and for change in pain intensity. Second, there were some missing data
in the database “Determinants of outcomes for juvenile arthritis” because some
parents, or patients, failed to complete all of the questionnaires. From a total of
157 patients, there were only 95 for whom pain data were available at both the
baseline and 6-month visits. Similar to Hoff, it would have been interesting to
study the 12-month time point however, the amount of data available from that
visit was even smaller. Third, parents or children older than 9 years were asked
to assess pain over the past week, at both time points. Although this timeframe
represents an advantage over assessment of present pain and pain within the past
month, an element of recall bias may be present. Both Schanberg and Stinson
commented on the problem of recall bias in JIA pain studies, and instead
preferred to use daily diaries, in paper and electronic versions, respectively
(32;40;76). Fourth, the characteristics of the children/parents enrolled into the
underlying cohort study could not be compared to those who were approached by
the study coordinator but refused to consent. Although it is possible that an
element of selection bias was present, this cannot be verified. As a result, there
may be some issues of generalizability of these findings. Finally, maximal use of
the pain data available from the database was not done, in that children younger
than 10 years were asked to rate their pain on a facial scale. Parents or children
older than 9 years were also asked to choose the phrase that described pain the
best. Given that only a small proportion of the cohort completed these pain
measurement scales, no attempt was made at evaluating those two pain outcomes

in regression models.

An important gap in the body of knowledge pertaining to pediatric pain lies in
the area of use of proxies for measurement of this subjective symptom. As
reviewed earlier, several authors studied agreement in the child-parent dyad, and
the results are controversial (44-46). Similarly, the reliance on proxies for
assessment of psychosocial functioning could be problematic. It may well be
that all perspectives, of the child and parent, are valid, and that one should take

into consideration all sources of information available. In this study, it was
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decided not to investigate the pain measurement facial scale, filled in by children
aged less than 10 years, because of the small number of children who completed
them. Hence, reliance on parental report was inevitable in those children, for
measurement of both pain and psychosocial functioning. For children older than
9 years, the proportion of VAS and psychosocial scales (JAQQ) filled in by
parents versus children was unknown. The agreement in the child-parent dyad
was therefore not evaluated, and this represents a weakness to this study.
However, Toupin determined the level of agreement between children with JIA
aged 9-18 years followed at the Montreal Children’s Hospital and their parents
concerning quality of life and pain assessed by the JAQQ (47). She found
moderate-to-good agreement for pain with an intraclass correlation coefficient of
0.60, and good agreement for psychosocial function with an intraclass correlation
coefficient of 0.61. Levels of agreement on pain were higher for those children
with more severe disease. Better agreement on psychosocial function was found
among younger children. Altogether, the findings reported by Toupin suggest
that there seems to be good agreement between the perceptions of children with
JIA and their parents concerning pain and quality of life (total JAQQ score), and
that the use of parental proxies for an unknown proportion of the cohort may

have been appropriate in this thesis project.

Other alternatives considered for the methodology of this project include the
evaluation of children recently diagnosed with JIA, as opposed to children with
variable disease duration. Children with a recent diagnosis, in whom the
appropriate combination of treatment has not yet been found or is not yet
effective, may report more pain in comparison to children with longstanding
disease. The mean change in pain intensity between the baseline and 6-months
visit may be larger in this setting. For the longitudinal analyses, this could have
allowed for the identification of additional predictors of pain intensity at 6
months. Although one could argue that the announcement of a new diagnosis of
JIA brings stress in many children/parents, which tends to dissipate over time, it

may be useful to identify which children are at risk of reporting more pain at
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future time points. The proportion of children with a recent diagnosis of JIA was
too small in this cohort of patients to carry out such analysis. One should be able
to address this question through the study REACCH OUT (105), a Canadian
multi-centre registry launched in 2005. The goal of this study is to collect
information and study long-term outcomes on a very large number of children
recently diagnosed with JIA across the country. Unfortunately, at the time of
initiation of this thesis work, the database of REACCH OUT was too small and

not yet ready to be used.

Similarly, other techniques of MLRA were considered, including stepwise,
forward and backward selection methods. However, as one of the objectives was
to determine the amount of additional variance in pain explained by the
psychosocial functioning of the child and parental coping, above and beyond
disease activity, a hierachical approach was chosen and all variables were forced
into the model. For the evaluation of the 6-month pain outcome, the goal was to
identify predictors of future pain, in order to aid pediatric rheumatologists
targeting those children at higher risk for experiencing pain at future visits.
Therefore, it was deemed not necessary to force baseline pain into the models.
However, in the exploratory analyses, predictors of change in pain intensity were
assessed. Here, an analytic alternative considered but not performed was to

adjust for baseline pain.

It is the opinion of several pediatric rheumatologists that children with ERA
experience more pain, in comparison to other JIA categories. The fact that JIA
category was recoded as the binary variable (oligoarthritis versus all other
categories) did not allow for the evaluation of associations between some JIA
categories, such as ERA, and pain. Although considered, JIA category was not
recoded into the binary variable (ERA versus all other categories), because the
number of patients with ERA (n=6) was too small. Even though mothers and
fathers may prefer to use different patterns of coping behaviours, separate

analyses were not conducted, because the majority of respondents were mothers.
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Finally, while not examined, it is likely that the treatment practices in the
pediatric rheumatology clinics of Montreal and Vancouver are similar.
Therefore, the effect of site of enrolment on pain outcome was not controlled for
in the analyses. Furthermore, only 12/95 patients were recruited from

Vancouver.
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VIII. CONCLUSION

In this study, the only variable which was consistently associated with pain in the
cross-sectional and longitudinal analyses was AJC, a surrogate marker of disease
activity. The psychosocial functioning of the child was found to be a correlate of
pain at baseline however, it did not predict subsequent pain. This may have been
due to some limitations reviewed above in the methodology and/or analysis of
this study, which precluded the identification of risk factors for future pain.
Hopefully, the Canadian multi-centre study REACCH OUT will answer some of
the questions raised in this thesis, by virtue of the very large number of children
recruited across the country, and the fact that data on long-term outcomes are
collected prospectively in children just recently diagnosed with JIA (as opposed
to children of variable disease duration). In addition, it will allow for the
evaluation of predictors of pain beyond the 6-month time point. Preliminary
findings herein indicated that there might be a relationship between parental use
of strategies aimed at increasing social support, and the pain experience of
children with JIA. More studies are required, which will evaluate how parental

coping might affect children’s outcomes, including pain.

This work was important from several perspectives. Chronic pain is an
important symptom experienced by many children with JIA, yet it is still poorly
understood. For clinicians, identifying the relative importance of factors other
than disease activity in explaining the pain experience of children with JIA may
influence treatment decisions and management. The psychosocial functioning of
the child may be amenable to psychological intervention, and counseling may
help some parents to better manage their family life. These strategies may in
turn ultimately decrease the pain perception and report of children, both
concurrently and long-term. More longitudinal studies are needed in order to
identify ways professionals, families and children can reduce pain experience

over time.
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APPENDIX 2

Total Cohort, Baseline Cohort and Month 6 Cohort

Baseline Cohort
n=157
Pain intensity at baseline visit

Total Cohort Pain intensity at 6-
n=95 month visit but no
Pain intensity at baseline visit and baseline data
6-month visit n=17

=n

Month 6 Cohort
n=112
Pain intensity at 6-month visit
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APPENDIX 3

Correlations - Total Cohort

Correlations®
averall pain
Overall pain assessment
assessement (¥AS) past Age (in yrs) Duration of Psychosocial Farnily Social Medical
(VAS) past week at 6 Difference_ calculated Disease (in h2_ Active Joint function In_ Integration Support Situation
week In_pain_0 rnanths In_pain_§ pain_T2_T1 from DOB Bars) In_duration | Sex O=M1=F [ oligovsdther Count In_AJC score JAQG peychosocial simple sur simple sum; simple surr

Overall pain Pearson Correlation 1.000 8407 185 3rg” - 5517 -045 -073 -110 -084 -074 4~ 147 2867 I 012 -187 016
agsessement (VAS) past
week Sig. (2-tailed) 000 066 000 000 674 482 301 430 430 000 0o 006 002 11 078 .882
In_pain_0 Pearson Correlation 2407 1.000 214" 4457 - 4207 076 -084 123 -100 -048 4457 481" kil 345" -088 250" -052

Sig. (2-tailed) 000 043 .000 .oon 475 430 .248 350 655 .0oo 0o .002 .00t 110 017 630
overall pain assessment  Pearson Carrelation 195 14 1.000 8677 1 018 -078 -108 - 164 046 181 243" -3 -.009 002 026 10
(VAS) past week al 6 ’
monihs Sig. (Halled) 066 043 000 oo 861 186 304 122 608 131 021 900 929 952 310 303
In_pain_6 Pearson Correlation 378" 148" 252" 1.000 4537 -00z2 -123 -145 - D67 033 200" 280" 113 102 047 027 153

Slg. (2ailed) i 000 000 000 985 248 73 530 755 048 il 287 337 660 03 149
Difierence_pain_T2_T1  Pearson Correlation - 551" - 4207 71" 453" 1.000 048 -014 -014 -078 099 -151 -090 -216° 237 -0 156 Jil:5]

Sig. (ailed) 0o 000 0o 000 653 288 896 458 352 155 389 041 027 962 142 442
%gfn(\[r;grES) calculated Pearson Carrelation -045 076 019 -002 048 1.000 4817 5167 -038 169 -027 -033 -130 -154 -100 110 -096

Sig. (ailed) 674 475 861 985 853 000 000 78 111 800 758 221 148 348 301 366
Duration of Disease (in Pearson Comelation -073 -084 -078 123 014 181" 1.000 9537 131 030 110 -151 086 055 -018 052 114
vears) Sig. (2tailed) 192 A 466 248 898 000 a0 218 e a0t 154 420 606 870 628 204
In_duration Pearson Comelation -110 123 -108 -145 014 a187 953" 1.000 093 031 - 136 -180 liFg| 039 -021 118 -7

Sig. (2ailed) 301 248 304 A73 896 000 00 361 771 202 089 504 3 845 267 273
Sex: 0=M,1=F Pearson Correlation -084 -100 - 164 -.087 -078 -038 131 088 1.000 -181 056 o7 015 006 -107 -072 -075

Sig. (2-tailed) 430 L350 122 530 458 718 213 .361 129 .03 877 .87 .854 314 499 479
tx2_oligovsather Pearson Carrelation -074 -048 055 032 099 169 030 031 - 161 1,000 1 085 011 005 M7 206 130

Sig. (2-tailed) 490 655 609 55 .352 111 T Req| 129 .298 426 17 966 272 051 222
Active Joint Count Pearson Carrelation 4™ 4457 161 209 -151 -027 -110 -136 056 111 1.000 249" 063 123 093 171 001

Sig. (Zailed) 000 000 131 04 155 800 301 202 603 288 il 554 247 383 106 596
In_AJC Pearson Comelation 147 1817 247 L2907 -.090 -033 -151 -180 017 085 .949™ 1.000 056 a1 079 -198 -.004

Sig. (Zailed) 000 000 021 007 389 755 154 084 877 436 000 600 254 4651 064 869
Pychogocial function Pearson Correlation 288" 318" -3 112 -218 -130 086 o 018 011 082 058 1.000 Ch -013 -031 059
seare, JAQg Slg. (-talled) 006 002 900 207 041 2 a1 504 8a7 97 554 600 000 900 i 581
In_psyehosocial Pearson Correlation 3" 348 -008 102 337 -154 055 039 006 005 123 121 §7s" 1.000 -033 -063 013

Slg. (2ailed) 003 00 929 337 027 148 606 713 954 986 247 254 000 756 553 904
Farnily Integration (simple  Pearson Correlation 012 -088 002 047 - 006 -100 -018 -0 -107 17 093 079 -013 -033 1.000 601" g0
sum) Sig. (ailed) 811 410 982 560 862 348 870 845 314 272 383 461 300 756 000 000
Social Suppart (simple Peatzan Correlation -187 -2507 026 027 156 10 052 18 -072 206 A7 -198 -031 -063 601" 1.000 488™
sum Sig. (ailed) o8 017 810 803 142 301 628 267 439 051 106 064 771 563 000 000
Medical Situation (simple  Pearson Correlation 016 -052 10 153 082 -098 114 117 -075 130 001 -004 059 03 6007 A8 1.000
sum) Sig. (-ailed) 882 530 303 149 442 366 284 273 479 222 996 969 561 904 00 0o

= Correlation is significant at the 0.01 level (-tailed)
= Correlation is significant at the 0.04 level (2-tailed)

a Listwise MN=80
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APPENDIX 3 (cont.)

Correlations - Baseline Cohort

Correlations®
CQwerall pain
assessement Age (inyrs) Cration of Psychosocial Farnily Social Medical
(VAS) past calculated Disease (in d¥?_ Active Joint function In_ Integration Support Situation
yyeek In_pain 0 fram DB WEAIS) In_duration | Sex: 0=h 1=F oligovsother Count In_AJC score, JACDD psychosocial {simple sum) (Simple Surm (simple surm
Overall pain Pearson Correlation 1.000 836" 066 -029 -0B1 120 055 AT a7 398" 407 051 -134 047
assessement (MAS) past . .

week Sig. (3-tailed) 000 434 733 473 154 519 033 000 000 000 548 112 578
In_pain_0 Pearson Correlation 8367 1.000 Rl -016 054 -1 061 2537 4047 3957 427 -014 ANl 014
Sig. (2-tailed) .000 054 847 482 177 470 002 oo .000 .000 873 042 860
#g?n(ggres) caleulated Pearson Correlation .06 162 1.000 438" 449™ -091 o 7o 058 -.091 -4 024 1907 -.036
Sig. (2-tailed) .434 054 .000 .000 281 .00 408 490 282 AT 780 .024 69
Duration of Disease (in Pearson Correlation -029 ~016 438 1.000 943"~ 070 040 -3 - 106 068 069 032 058 -039
vears) Sig. (2-tailed) 733 847 000 000 408 640 710 211 419 417 705 430 845
In_duration Pearson Correlation - 081 - 054 449" 948" 1.000 042 044 006 088 020 077 013 103 048
Sig. (2-tailed) 473 482 .00a .00a 623 600 945 300 L3445 362 L8745 .222 591
Sex: D=M,1=F Pearson Correlation -120 -114 -.099 070 042 1.000 -2457 - 066 -080 -.086 -057 -155 -027 -.081
Sig. (-tailed) 154 177 281 406 623 003 434 344 308 499 il3 748 470
ti2_oligovsother Pearson Correlation .055 061 277" 040 044 -2487 1.000 2417 249" 1149 104 149 181" 156
Sig. (2-tailed) 510 470 001 640 600 003 004 003 168 220 076 031 064
Active Joint Count Pearson Correlation 179" 7537 070 031 006 -.0BB 241%™ 1.000 8617 763" 245™ 102 031 120
5ig. (2-tailed) .033 002 405 710 945 134 004 oo 002 003 228 716 157
In_AJC Pearsan Correlation 327" 4047 058 - 106 -0@8 -.080 2497 861" 1.000 2247 2307 104 -.057 120
5ig. (2-tailed) .000 000 480 211 300 344 003 000 007 006 219 .408 156
Ecsaffgnsncia\ function Pearson Correlation 3957 3957 -.091 068 080 -.086 1149 2637 2247 1.000 CH: 098 032 163
' Sig. (2-tailed) 000 000 782 419 345 308 158 002 007 000 247 703 053
In_psychasocial Pearson Correlation 107" 4227 -114 069 077 - 087 104 2457 2307 arg” 1.000 o7 .000 18
Sig. (2-tailed) 000 000 176 417 362 489 220 003 006 000 401 asy 161
gﬁmglv Integration (simple  Pearson Correlation 051 -014 024 032 013 -165 149 102 104 9z a7 1.000 6297 il
5ig. (2-tailed) 548 873 780 705 878 066 078 228 219 247 A0 .000 oo
23[5{!]?\ Support (simple Pearson Correlation -134 Akl REDN 058 103 -.027 a1’ 031 -.057 032 Rilil] 629 1.000 Eakn
5ig. (2-tailed) 12 042 024 490 222 743 0 T16 493 703 .8ar 000 oo
Wedical Situation (simple  Pearson Correlation 047 015 - 036 -038 -045 -.0B1 156 120 120 163 118 127 5137 1.000

surm) Sig. (2-tailed) 578 860 .GEY 545 591 470 064 57T 156 053 (161 .000 .000

** Correlation is significant atthe 0.01 level {2-tailed).

* Correlation is significant at the 0.05 level {(2-tailed).

a. Listwize N=142
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APPENDIX 3 (cont.)

Correlations - Month 6 Cohort

Correlations®
awerall pain
assessment
S past Age {inyrs) Ciration of Fsychosocial Farmily Social hedical
week at 6 calculated Disease {in o2 Active Joint function In_ Integration Support Situation
months In_pain B fram DOB YRATS] In_duration | Sex 0=h 1=F oligovsother Count In_AJC score, JADD psychosocial {gimple sum) (simple sum) (simple sum)
overall pain assessment  Pearson Correlation 1.000 8457 068 025 -04@ -145 o1 A70 2587 -ms -3 -.005 024 092
(VAS) pastweek at 6 ) :
rnanths Sig. (2-tailed) non 494 804 628 144 212 086 009 855 894 961 808 354
In_pain_§ Pearson Correlation 8457 1.000 026 - 057 -1 -.084 017 2317 33 106 094 012 010 103
Sig. (2-tailed) 000 792 571 266 347 856 019 001 285 345 906 a1 301
Age (in yrs) caleulated Pearson Correlation 068 026 1.000 5257 5427 -014 136 -.030 041 -142 -160 - 064 152 -074
from DOB Sig. (2-tailed) 194 a2 o0n noo 888 171 765 B84 153 107 520 124 456
Duration of Disease (in Pearson Correlation 025 -.087 5287 1.000 945™ 170 -.069 -135 163 -.005 028 -024 .086 -088
veare) Sig. (2-tailed) 804 571 000 000 087 490 476 100 963 777 808 389 391
In_duration Pearson Correlation -.048 111 5427 9467 1.000 131 -046 -166 -.208 000 -3z -041 140 -109
Sig. (2tailed) .628 266 .000 .000 188 648 094 038 894 750 680 .159 272
Sex: D=M,1=F Pearson Correlation -145 -.094 -014 A70 RE]| 1.000 -203 043 oo -.050 045 - 106 -.089 -081
Sig. (2-tailed) 144 347 086 087 188 040 664 1.000 A1 655 289 .486 114
2_oligovsother Pearson Correlation o o7 136 -.0B9 -046 -203 1.000 132 108 050 039 145 KL 147
Sig. (2-tailed) 012 .06 A7 490 A48 040 184 289 619 695 143 .068 137
Active Joint Count Pearson Correlation A70 237 -.030 -135 - 166 043 132 1.000 a48” .0ar 143 072 -168 -029
5ig. (2-tailed) .086 0149 765 175 094 664 185 oo 380 150 472 .0a0 775
In_AJG Pearson Correlation 2587 il -041 -163 -208 000 06 0487 1.000 089 146 042 -207 -050
5ig. (2-tailed) .009 .00 684 100 038 1.000 289 000 A7 140 677 .041 613
Fsychogocial function Pearson Correlation -018 106 - 142 -.005 000 -.050 050 087 089 1.000 979” -027 -.042 D46
seore, Jaoa Sig. (2-tailed) 855 285 153 963 994 #19 619 380 371 000 783 677 542
In_psychogocial Pearson Correlation -013 094 -160 -028 -032 -.045 039 143 146 arg” 1.000 -034 -.068 014
Sig. (2-tailed) 894 345 107 Ires 750 655 695 150 140 000 735 508 891
Eamyv Integration (simple  Pearson Correlation -008 o2 - 064 -024 -n#1 - 108 145 072 042 027 - 034 1.000 608™ 6337
Sig. (2-tailed) 961 806 520 808 680 289 143 472 B77 783 738 .000 oo
'gglgnl)a\ Support (simple Pearson Correlation .024 010 152 086 140 -069 RE] -168 -207 042 - 066 6087 1.000 487
Sig. (2-tailed) .808 821 124 389 159 136 068 080 o4 BTT 508 000 oo
Medical Situation {simple  Fearson Correlation .092 103 -4 -.084 -100 -081 147 029 -.080 046 014 6337 483”7 1.000
sum Sig. (2-tailed) .354 301 456 391 272 114 13r 778 813 642 891 .000 .000

== Correlation is significant atthe 0.01 level (2-tailed).
* Correlation is significant at the 0.05 level (2-tailed).
a. Listwize N=103
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Cook's Distance

APPENDIX 4

MLRA - Cross-sectional analysis (Total Cohort) : psychosocial functioning
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APPENDIX 4 (cont.)

MLRA - Cross-sectional analysis (Total Cohort): psychosocial functioning

DFBETA (duration) DFBETA (gender) DFBETA (age)
Extreme Values Extreme Values Extreme Values
Casge Mumber | Value Case Mumber Walye Cage Numhber Yalue
DFEETA Highest 1 k] ey DFEETAsex  Highest 1 a7 12955 DFBETA agedoh  Highest 1 182 01073
Duration_Dis_YR 2 25 01387 2 182 09730 2 94 00925
3 ] 01055 3 107 07463 3 13 RIS
4 a0 01033 4 86 07062 4 30 00692
5 45 00793 5 173 05508 5 83 005849
Lowest 1 g3 | -01428 Lowest 1 25 -10114 Lowest 1 A0 | -01027
2 72| -.00841 2 160 -.08964 2 B1 -.00927
3 a1 | -.0087 3 54 | -.08482 3 a | -00873
4 30 | -.007483 4 62 -.08167 4 116 -.00762
5 116 | -.00700 5 61 - 04683 5 g7 - 00610
DFBETA (JIA category) DFBETA (In AJC) DFBETA (psychosocial)
Extreme Values Extreme Values Extreme VYalues
Case Mumber Walug Case Mumber Walue Case Mumber alue
DFBETA dxZ_olign  Highest 1 ar 09148 DFBETAIn_AJC  Highest 1 ki 08481 DFBETA Psychosocial  Highest 1 91 07934
2 16 06949 2 ar 047N 2 182 02897
3 il 06300 3 62 4672 3 116 02325
4 45 045952 4 &1 03766 4 4 02076
5 ig 04409 5 a1 02834 i 160 01702
Lowest 1 g3 | -06322 Lowest 1 g1 | -.oBs80 Lowest 1 g2 | -.05807
2 62 -.0530 2 182 -04a318 2 ar 04877
3 25 | -.05248 3 148 | -05085 a B1 | -.03908
4 94 | -04964 4 116 | -.04883 4 94 | -.02543
5 31 - 14668 5 91 - 04877 5 45 | -.02185
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Collinearity diagnosis

APPENDIX 4 (cont.)

MLRA - Cross-sectional analysis (Total Cohort): psychosocial functioning

Coefficients®
Statistics
Standardized
Unstandardized Coefficients Coeficients 95% Confidence Interval for B Carrelations Collinearity Statistics
| Model =] Std. Error Beta 1 Sin. Lowwer Bound | Upper Bound | Zero-order Partial Part Tolerance WIF
1 (Constant) 2.004 475 4216 i 1.059 2048
paavaon of Disease (in -.086 054 191 | -1.800 13 -193 an -1125 - 166 - 164 73 | 1357
Sex: 0=M,1=F -382 358 - 106 -1.008 316 -1.076 352 127 - 106 103 843 1061
Age iinyrs) calculated
ftarm DO 084 040 78 1.463 147 -.021 A2 o7 182 RE] 726 1.268
dx2_oligovsother -.288 311 -097 -4925 357 -.907 an -.057 -.097 -.095 957 1.050
2 (Constant) 1.442 428 3366 o001 501 2204
poyanon of Disease (in -038 n4s -08s | -804 423 -133 058 125 | -pes | o072 71| 1408
Sex O=M,1=F -.438 314 -124 -1.304 ABT -1.063 a7 -127 - 146 -124 241 1.063
Ane {inyrs) calculated
frarm DOE 51 03s 162 1.467 143 -014 122 o7 153 30 738 1,360
dx2_oligovsother -.421 273 - 142 -1.523 A28 -.964 A23 -.087 - 161 -138 945 1.059
In_AJC 1134 212 481 5361 il Al 1.554 488 494 480 955 1.047
3 (Constant) 408 470 86T 388 - 527 1.342
poyanon of Disease (I -058 044 130 | <1314 192 - 148 030 128 | -13m | -109 703 | 1423
Sex O=M,1=F -3 280 -1 -1.3058 185 - 956 R -127 -138 -A0a 931 1 066
Ane {inyrs) calculated
frarm DOE 73 033 216 2207 030 o7 138 o7 229 18z 716 1.396
2 _oligavsother - 452 252 -152 -1.792 77 054 049 057 188 - 148 044 1.060
In_AlC 1.046 96 453 5328 i G5E 1.437 488 494 440 943 1.0G0
Fsychosocial function
score, JAGG 420 103 342 4067 oon 215 625 359 398 336 963 1.028

a. Dependent¥ariable: In_pain_0
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APPENDIX 5

MLRA - Longitudinal analysis (Total Cohort): psychosocial functioning
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APPENDIX 5 (cont.)

MLRA - Longitudinal analysis (Total Cohort): psychosocial functioning

DFBETA (duration) DFBETA (gender) DFBETA (age)
Extreme Values Extreme Values Extreme Values
Casge Mumber | Value Case Mumber Walye Cage Numhber Yalue
DFEETA Highest 1 N 02275 DFEETA sex  Highest 1 173 18262 DFBETA agedoh  Highest 1 93 01675
Duration_Dis_tR 2 108 01866 2 a7 05489 2 50 00963
3 148 01481 3 58 07153 3 18 00887
4 g 01354 4 25 07148 4 29 00854
5 28 01238 5 23 06899 5 i 00852
Lowest 1 173 | -01501 Lowest 1 10 -.15060 Lowest 1 148 -01477
2 83 | -01z09 2 182 - 11454 2 182 -01263
3 28 | -01114 3 99 | -.09574 3 a | -o11z20
4 103 | -.01008 4 103 -.08054 4 58 -.00888
5 25 | -.00880 5 g5 - 07852 5 100 - 00766
DFBETA (JIA category) DFBETA (In AJC) DFBETA (psychosocial)
Extreme Values Extreme Values Extreme VYalues
Cage Mumber Walug Case Mumber Walue Case Mumber alue
DFBETA dx2_oligo  Highest 1 148 10044 DFBETAIn_AJC  Highest 1 | 10735 DFBETA Psychosocial — Highest 1 5R 03482
2 173 09773 2 182 06261 2 48 02560
3 7 06744 3 56 03904 3 113 02233
4 87 05934 4 27 03798 4 a1 01865
5 10 05926 5 52 03646 i 42 01820
Lowest 1 BB | -.07B97 Lowest 1 148 -13814 Lowast 1 B2 | -.04532
2 93 | -.07692 2 173 -.09659 2 182 | -.03410
3 80 | -.08905 3 83 | -.08570 3 10 | -.03337
4 18 | -.05852 4 [ait] -04334 4 87 | -.03186
5 108 | -.05845 5 49 -.03973 5 i1 -.03050
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MLRA - Longitudinal analysis (Total Cohort) : psychosocial functioning

Collinearity diagnosis

APPENDIX 5 (cont.)

Collinearity Diagnostics®
Yariance Propodions
Dirme Curation of Age (inyrs) Psychosacial
Mode  nsio Condition Disease ({in calculated o _ function
| il Eigenvalue Index (Caonstant) YEArs) Sex O=mM1=F from DOB oligovzother In_AJC score, JAQQ
1 1 3.9849 1.000 .01 .0 .01 01 0z
2 464 2916 .an A0 04 an 0
3 316 3440 oz 45 37 nz NIkl
4 60 49958 0a 34 2B 36 24
a jufils] 7.Ta5 84 A0 34 1 .04
2 1 4387 1.000 .an .0 .01 01 .0 01
2 BRS 2.564 .an A0 .00 01 .01 B4
3 440 3122 an 0z na an T4 na
4 280 3.955 0z a7 34 0z 0z 14
3 a3 43480 0g 43 8 34 A4 &
B JES 8238 .84 a7 34 5a 03 02
3 1 8.144 1.000 .an .01 .01 Aan .0 piy| .01
2 Rilils 2.7a0 .an A0 .00 01 .01 B2 .00
3 4482 3373 .an .01 07 Aan B 08 0o
4 aar 4.097 .01 34 A0 03 .00 2T 14
il 234 4,684 .an 03 44 an av an 43
& 148 5.900 04 45 07 43 A3 04 0B
i 044 102487 A5 jils 27 448 0z qujil 31

a. DependentVariable: In_pain_§&
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APPENDIX 6

MLRA - Exploratory analysis (change in pain intensity): psychosocial functioning
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APPENDIX 6 (cont.)

MLRA - Exploratory analysis (change in pain intensity): psychosocial functioning

DFBETA (duration) DFBETA (gender) DFBETA (age)
Extreme Values Extreme Values Extreme Values
Case Mumber | Value Case Number Walue Case Mumber Walue
DFBETA Highest 1 10 23991 DFBETA sex  Highest 1 49 2 64167 CFBETA agedoh  Highest 1 a0 34229
Duration_Dis_fR 2 108 18782 2 25 1.554649 2 93 26B17
3 91 15848 3 54 1.34113 3 GG 16095
4 117 15175 4 50 1.25886 4 13 13082
5 il 15123 5 160 1.25008 5 103 10328
Lowest 1 50 | -.34420 Lowest 1 182 | -3.92724 Lowest 1 182 | -.43307
2 103 | -.23548 2 10 | -3.15977 2 71 - 15144
3 6 | -7 3 103 | -2.114483 3 1m | -12182
4 85 | -.20350 4 85 | -210121 4 T | -11318
5 93 | -.15052 5 99 | -1.35339 5 49 | -10731
DFBETA (JIA category) DFBETA (In AJC) DFBETA (psychosocial)
Extreme Values Extreme Values Extreme Values
Case Number Walue Case Numher Walug Cage Murnber Yalug
DFEETA dx2_oligo  Highest 1 182 1.69119 DFEETA In_AJC  Highest 1 182 214651 DFBETA Psychosocial  Highest 1 14 (5925
2 77 | 1.67564 2 a0 97437 2 a0 45988
3 34 | 1.36809 3 71 92285 3 48 31636
4 10 | 1.24339 4 91 JBETET 4 7 .30340
5 17 [ 113181 5 27 75413 5 113 26945
Lowest 1 a0 | -2.09912 Lowest 1 49 | -2.20577 Lowest 1 182 | -1.16928
2 GE | -1.45481 2 125 | -1.61767 2 10 - 70016
3 71 | -1.25005 3 17 | -73049 3 34| -6996%
4 93 | -1.22208 4 10 - 70425 4 91 - 54314
5 18 - 86299 5 36 - G6216 5 103 - 51574
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Collinearity diagnosis

APPENDIX 6 (cont.)

MLRA - Exploratory analysis (change in pain intensity): psychosocial functioning

Collinearity Diagnostics™

Yariance Proporions
Dirme Diuration of Ade {inyra) Paychosacial
mMode  nsio Condition Disease {in calculated dd_ function
| i Eigermvalue Index (Canstanty years) Sex O=h 1=F from DOBE oligovsather In_AlC scare, JAQC
1 1 3.989 1.000 01 01 01 a1 oz
2 464 2916 on A0 05 an Fa
3 318 3.450 0z 44 32 0z .01
4 60 4,998 08 34 26 36 24
5 .0BR 7.785 B4 A0 .35 61 04
2 1 4,387 1.000 .00 .01 .01 .01 .01 .01
2 GBS 2.969 .00 A0 .0n .01 .01 B4
3 440 122 .00 02 .0g .on T4 0a
4 280 3.955 oz 3T 34 oz oz 14
5 143 5.350 na 43 8 34 14 N
G ji)iil 8239 B4 a7 34 Rt 03 0z
3 1 A.145 1.000 .00 .01 .01 .on .01 .01 .01
2 GEA 2.780 .00 A0 .0n .01 .01 B2 .an
3 44832 3,373 .00 .01 .07 .on TH 06 .an
4 307 4.087 .01 34 A0 03 .on 2T 14
5 234 4,689 .00 .03 44 .on o7 a0 43
i 148 5,900 .04 44 07 48 A3 04 06
i .044 10,257 95 0B 2T 48 02 0 31
a. DependentVariahle: Difference_pain_T2_T1
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APPENDIX 7

MLRA - Exploratory analysis (interaction term): psychosocial functioning

Collinearity diagnosis

Collinearity Diaghostics®

Yariance Propotions

Dime Duration of Age {inyrs) Psychosacial
Mode  nsio Caondition Disease (in calculated dx2_ function inter_InAJC_
] il Eigenvalue Indes (Constant) years) Sew 0=M1=F frarm DOB aligoysather In AJC score JAQG psych
1 1 3.989 1.000 01 01 . .01 .02
2 464 2916 oo A0 .05 .00 F0
3 316 3.850 02 A5 .32 .02 .01
4 60 4.9498 .08 34 26 36 24
3 066 7.799 89 A0 .38 61 .04
2 1 4.387 1.000 oo 01 .m .01 .01 .0
2 BBS 2.569 oo A0 .0o .01 .01 64
3 450 3122 oo 02 .08 .00 4 .08
4 .280 3.955 02 a7 .39 02 02 19
5 153 5.350 .08 A3 18 .39 149 .08
5 065 8.239 .89 07 .34 58 .03 02
3 1 5.145 1.000 il 01 .01 .0a 01 01 01
2 BEE 2.780 il A0 0o 01 01 62 .o
3 452 3.373 oo 01 .ar .00 T8 .08 oo
4 307 4.087 01 34 A0 .03 .00 27 149
3 234 4.689 il 03 .49 .0a 07 .aa 43
G 148 5.900 .04 A5 .07 A48 A3 .04 06
¥ 044 10.257 95 0B 27 48 .02 .00 .31
4 1 5.607 1.000 il 01 .01 .0a 01 .aa .o .an
2 1.135 2223 il 03 .01 01 01 .02 .o 0z
3 465 3.472 il 05 06 .0a 72 .aa .o .an
4 7 4.204 01 .39 14 .03 .0a .01 A2 .an
3 .240 4.834 il 02 40 .0a 03 01 36 .an
G 154 6.040 .04 a7 a2 44 18 .aa .0z 01
¥ 051 10,465 74 A0 27 .53 .04 il A a7
8 031 13.495 21 02 .00 i 02 Rl .34 .84

a. Dependent Variahle: In_pain_0
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APPENDIX 8

MLRA - Cross-sectional analysis (Total Cohort): parental coping
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APPENDIX 8 (cont.)

MLRA - Cross-sectional analysis (Total Cohort): parental coping

DFBETA (duration) DFBETA (gender) DFBETA (age)
Extreme Values Extreme Values Extreme Values
Case Mumber | Value Case Mumber | Walue Case Mumber | value
DFEETA Highest 1 q 01688 DFEETA sex  Highest 1 182 18624 CFBETA agedoh  Highest 1 182 014851
Duration_Dis_YR 2 25 01081 2 86 10934 2 94 00784
3 118 00822 3 ar 09352 3 21 (006596
4 56 00865 4 107 06534 4 a0 00685
i 48 0814 5 116 05263 5 a3 0664
Lowest 1 a3 | -01615 Lowest 1 160 | -10797 Lowest 1 g | -01466
2 72| -01130 2 aa -.09031 2 116 -.01380
3 108 | -00956 3 25 | -.08041 3 80 | -.00715
4 a0 -.00944 4 42 -.07854 4 148 -.00694
i 70 -.00831 5 54 -.07474 5 91 - 00661
DFBETA (JIA category) DFBETA (In AJC) DFBETA (family integration)
Extreme Values Extreme Values Extreme Values
Caze Murnber | Yalue Case Mumber | Value Case Mumber | Value
DFBETA dxZ_oligo  Highest 1 16 08404 DFEETAIn_AJCG  Highest 1 g9 05784 DFBETAfotal_Fam_Integ  Highest 1 122 | 01745
z 87 | 0248 2 85 | 04880 2 88 | 00501
3 86 | 05609 3 % | 04416 3 87 | .0D4a4
4 a0 052745 4 a1 04342 4 62 00478
i 113 04912 3 A6 03857 4 25 00457
Lowest 1 ag | -.06734 Lowest 1 187 | -10977 Lowest 1 116 | -.00910
1 a2 -.0B556 2 a3 -06334 2 ] -00746
3 34 | -0B263 3 81 | -.06020 3 67 | -.00865
4 182 -.08077 4 148 -.05469 4 70| -.00485
& a1 ~.05158 5 1610 - 04592 3 185 | -.00473
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APPENDIX 8 (cont.)

MLRA - Cross-sectional analysis (Total Cohort): parental coping

DFBETA (social support) DFBETA (medical situation)
Extreme Values Extreme Values
Case Number alue Case Numhber alue
DFBETAtatal_Soc_Sup  Highest 1 95 00501 DFBETA total_Med_Sit  Highest 1 a7 00859
2 4 00369 2 185 oa3v
3 a1 0364 3 116 ogov
4 114 o329 4 a7 oavo
5 132 00328 & 73 04494
Lowest 1 a7 | -.0oB20 Lowest 1 40 | -.007H
2 182 | -.00800 2 132 | -00648
3 78 | -.00389 a 72 | -D0514
4 25 | -00276 4 G2 | -.00482
5 f2 | -00237 5 56 | -.00460
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APPENDIX 8 (cont.)

MLRA - Cross-sectional analysis (Total Cohort): parental coping

Collinearity Diaghostics™

“ariance Propodions

Cime Duration of Age (inyrs) Family Social Medical
hode  nsio Condition Disease (in calculated o _ Integration Support Situation
| i Eigenvalue Incex (Constant) Years) Sew 0=M,1=F fram DOB aligavsather Ih AJC (simple sutny | (simple sumy | (simple sum)
1 1 3.861 1.000 Ryl az Ry m az
2 A74 2.891 0o .08 Aar uli] B4
3 334 3.440 0z A6 3z iy 0o
4 162 4939 08 34 ar 36 26
5 068 TH1Z kL] .09 33 h2 03
2 1 4377 1.000 oo Ry Ry m .m Ryl
2 E42 2610 oo 1 ] m .m B&
3 459 3.087 oo az .0g g 71 a7
4 286 3844 az 38 ar m a3 20
5 a7 5,274 Qik] A1 20 it B 0a
6 167 5.064 8a 07 32 a4 03 02
3 1 ¥.050 1.000 0o 0o ] uli] .1 0o 0o 0o 0o
2 G448 3.2497 0o .08 ] uli] .1 Rl 0o 0o 0o
3 463 3.800 oo 04 .0g g B2 a7 oo o o
4 376 4329 oo 36 03 nz ar ] oo Ryl az
5 230 5532 oo Ry L] nz 28 Ryl oo Ryl az
6 124 74497 oo A7 Ry T2 nz az oo o a3
7 0a2 11.676 0z 0o .01 iy .1 a7 0o 68 42
8 040 13.266 35 0o Al Al 0o il a7 a7 44
9 014 22307 B2 02 .06 13 .01 04 42 21 08

a. Dependent Yariable: In_pain_0

Collinearity diagnosis
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APPENDIX 9

MLRA - Exploratory analysis (Baseline Cohort): parental coping

Cook’s distance
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APPENDIX 9 (cont.)

MLRA - Exploratory analysis (Baseline Cohort): parental coping

DFBETA (duration) DFBETA (gender) DFBETA (age)
Extreme Values Extreme Values Extreme Values
Caze Number Yaluye Casze Number Walye Casze Number Value
DFBETA Highest 1 q 01128 DFEETA sex  Highest 1 26 0E344 DFBETA agedoh  Highest 1 182 00856
Duration_Dis_TR 2 104 | 01115 2 182 058249 2 1232 00518
3 162 | DDBTS 3 144 052132 3 135 00511
4 128 | 00854 4 a7 04757 4 83 on4z1
5 169 | 00792 ] 141 04533 b 21 o040z
Lowest 1 T -Qnear Lowe st 1 160 - 08626 Lowest 1 g -01028
2 83 | -00819 2 9 | -.04552 2 116 | -.00973
3 72 | -o081g 3 146 | -.04781 3 128 | -.007&1
4 163 | -00708 4 42 | -04516 4 36 | -.00712
5 108 | -.00F29 b 54 | -04418 5 143 | -.00554
DFBETA (JIA category) DFBETA (In AJC) DFBETA (family integration)
Extreme Values Extreme Values Extreme Values
Cage Nurmber | Walue Caze Mumber | Value Case Mumber | Value

DFBETA tx2_olign  Highest 1 116 07376 DFEETAIN_AJC  Highest 1 g 03450 DFEETA total_Fam_Intey  Highest 1 182 0578
z 141 05170 2 129 02864 2 122 | 00486
3 168 | 04396 3 36 02839 3 34 | 00368
4 86 | 04270 4 a1 02484 4 140 | 00313
5 50 | 03340 i 56 02386 § 87 | 00305
Lowest 1 a1 04473 Lowest 1 122 | -07384 Lowest 1 116 | -.00590
2 152 | -.04264 2 144 | -05183 2 g | -00578
3 B3 | -.04235 3 B8 | -.03365 3 70 | -.00488
4 34 | -.03876 4 160 | -.02831 4 67 | -.00402
5 88 | -.03744 5 116 | -.02471 5 143 | -.00339
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APPENDIX 9 (cont.)

MLRA - Exploratory analysis (Baseline Cohort): parental coping

DFBETA (social support) DFBETA (medical situation)
Extreme Values Extreme Values
Case Mumber | Value Cage Nurnber | Value
DFBETA total_Soc_Sup  Highest 1 1 nn31g CDFBETAtotal_Med_Sit  Highest 1 164 nazs
2 95 00314 2 143 00617
3 81 00288 3 116 00518
4 132 o278 4 155 00472
5 70 00223 5 146 00457
Lowest 1 159 | -.00328 Lowest 1 132 | -.00524
2 87 | -.00321 2 36 | -.00504
3 75 | -00248 3 187 | -.00502
4 122 -.00246 4 a0 -.00419
5 182 -.00209 i 56 -00418
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APPENDIX 9 (cont.)

MLRA - Exploratory analysis (Baseline Cohort): parental coping

Collinearity Diagnostics®

Yariance Proporions

Dime Dwration of Ade (in yrs) Farmily Social Medical
Mode  nhsio Condition Disease {in calculated o2 _ Integration Support Situation
| il Eigenvalue Index (Constant) years) Sex 0=M1=F fram DOB oligovsother In AT (simple sumj) (simple sumj (simple sum}
1 1 3.831 1.000 01 02 .01 iy 0z
2 482 2827 oo a3 22 g 45
3 3849 3.308 Ryl B 22 g a5
4 151 5.095 1 28 29 30 AT
5 [OER TFIT 87 0 25 L] i}
2 1 4377 1.000 0o .0 .01 iy . .01
2 BE3 2.569 0o .08 il uli] il A7
3 434 37T 0o ar it iy 27 A7
4 A3 3742 01 45 a2 uli] 29 peln]
5 144 5421 1 32 27 3z 36 a3
6 QB4 5.1849 87 05 26 L] M Ll
3 1 073 1.000 oo o ] g aa oo oo o o
2 BES 3.253 oo ar 05 g ar AT oo o o
3 437 4022 0o 1 24 iy 26 A2 0o 0o 0o
4 362 4418 0o 45 ] uli] 04 N 0o 01 01
5 232 5.521 0o 0o a2 uli] A1 01 01 02 03
6 118 7.740 0o 33 ] Rt ar 0o 0o 0o ar
7 051 11.803 14 o 03 g aa a7 Ryl Fo ks
g8 044 12871 A6 Ry 05 22 aa oo 05 04 T4
9 013 23,480 Nik] 01 A0 ar ] 01 A3 23 07

a. Dependent Yariahle: In_pain_0

Collinearity diagnosis
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