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ABSTRACT

The application of resilience theory to the context of secondary chronic pain conditions
such as juvenile idiopathic arthritis (JIA) is a burgeoning research area. To better
understand how to promote pain adaptation in this population, this dissertation aimed to
identify the psychosocial correlates and prognostic factors associated with JIA pain (Study
1), examine the role of youth and parent perfectionism in contributing to the youth’s
psychological health (Study 2), and explore the relative importance (RI) of resilience
resources and mechanisms contributing to the pain adaptation of youth with JIA (Study 3).
Upon systematically reviewing the literature (Study 1), 516 unique associations between
psychosocial factors and JIA pain intensity, frequency, and sensitivity were identified.
Greater pain was correlated with unhelpful pain beliefs, lower parent/child self-efficacy,
reduced social functioning, parent/child internalizing symptoms, and lower child well-
being and health-related quality of life (HRQoL). Prognostically, greater pain was
predicted by pain beliefs, internalizing symptoms, and lower well-being. Studies 2 and 3
used data collected from 156 youth with JIA (13-18 years) and a parent through an online
survey. Structural equation models in Study 2 demonstrated support for select preregistered
hypotheses, wherein perfectionism largely served as a risk factor. Positive relationships
between dimensions of youth perfectionism and internalizing symptoms were partially
explained through pain catastrophizing (self-oriented perfectionism) and self-concealment
of symptoms (socially prescribed perfectionism). Parent self-oriented perfectionism was
associated with greater catastrophizing and pain-related fears, and fewer youth depression
symptoms; although, no indirect effects were observed. In Study 3, the RI of evidence-
based youth and parent resilience resources and mechanisms were simultaneously explored
in predicting distinct recovery, sustainability, and growth outcomes (i.e., pain intensity,
functional disability, HRQoL, benefit finding). Within-person resources and mechanisms
were positively correlated. The RI of predictors varied across outcomes; however, child
pain acceptance, followed by youth/parent self-efficacy and youth optimism were the most
robust predictors of pain adaptation across models. Taken together, these studies identify
the resources and mechanisms that are key to promoting pain adaptation in the context of
JIA which has important theoretical and clinical implications for helping youth with JIA to
optimize living in the face of adversity.
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CHAPTER 1: INTRODUCTION

1.1. Rheumatic Diseases in Childhood

Rheumatic diseases involve abnormalities predominantly affecting the
musculoskeletal system, inclusive of conditions such as arthritis and fibromyalgia (Petty,
Laxer, Lindsley, et al., 2021). Although there is truth to the belief that rheumatic
conditions predominantly affect older populations (Statistics Canada, 2022), children can
also be affected. The most frequently presenting rheumatic disease in childhood is
juvenile idiopathic arthritis (JIA). JIA is a group of chronic inflammatory diseases with
an unknown etiology wherein the key diagnostic indicator is synovitis, or inflammation
of the synovial membrane of the joint (Rapoff et al., 2017), and the key presenting
symptoms are pain and stiffness (Canadian Paediatric Society, 2009). According to the
International League of Associations of Rheumatology, JIA is an umbrella term for seven
heterogeneous subtypes of the disease: systemic arthritis, persistent and extended
oligoarthritis, rheumatoid factor positive polyarthritis, rheumatoid factor negative
polyarthritis, psoriatic arthritis, enthesitis-related arthritis, and undifferentiated arthritis
(Petty et al., 2004). These diagnoses have different incidence rates, ages of onset, and sex
distributions (Thierry et al., 2014) and differ in factors such as the presence of other
clinical features (e.g., rashes) and the number of joints affected (Petty et al., 2004). There
is nevertheless disagreement about this classification system (Lee et al., 2022) as the
similarities across subtypes can make it difficult to distinguish one from the other (e.g.,
all chronic inflammatory diseases presenting before 16 years of age). Across subtypes,
JIA largely affects females (Cattalini et al., 2019), and best available evidence suggests

that it affects up to 8 million children worldwide, most of whom are undiagnosed (Petty,



Laxer, & Wedderburn, 2021). Nationally, that equates to approximately 1 in every 1000
Canadian children (Public Health Agency of Canada, 2020).

Merely a generation ago, children with JIA often experienced complications such
as joint damage, deformity, uveitis (i.e., inflammation in the uvea, or the middle layer of
the eye), and growth abnormalities (Stoll & Cron, 2014). Fortunately, the past few
decades have brought revolutionary changes in the management of JIA
pharmacologically (e.g., advances in biologic therapies; Stoll & Cron, 2014),
physiologically (e.g., encouragement of physical activity; West et al., 2019), and
psychologically (e.g., provision of psychosocial supports; Cohen et al., 2017).

These advances have successfully reduced the inflammation and disease activity
in many children (Cavallo et al., 2017; Ehrmann-Feldman et al., 2007). For example, in a
Canadian cohort of over 1100 children with JIA (Guzman et al., 2015), the probability of
attaining inactive disease (defined as an active joint count of 0; a physician global
assessment of the disease as <10mm on a 0-100mm scale; and the absense of systemic
manifestations, enthesitis, and uveitis) within 2 years of diagnosis was over 70%. Within
5 years of diagnosis, the probability of attaining remission (defined as at least 12 months
of inactive disease) was approximately 50%. Thus, although JIA is a chronic condition, it
is also a manageable condition. With the proper supports and treatments, many children
with JIA can lead a life without significant joint deformity or damage. Unfortunately,
despite these extraordinary advances over the past few decades, a key symptom remains
absent from the definitions of disease inactivity and remission — the experience of pain

(Giancane et al., 2017).



1.2.  Pain in Juvenile Idiopathic Arthritis

Pain is one of the most frequently reported symptoms amongst youth with JIA
(Canadian Paediatric Society, 2009). It is a subjective experience defined as “an
unpleasant sensory and emotional experience associated with, or resembling that
associated with, actual or potential tissue damage” (Raja et al., 2020). While JIA pain can
be procedural, originating from a specific treatment regimen such as an infusion or self-
injection (Brandelli et al., 2019a), the most frequent experience of pain is that which does
not have a specific origin and is chronic in nature (Weiss et al., 2014). Chronic pain is
defined as “pain that lasts or recurs for longer than three months” (Treede et al., 2019). It
is considered to be a multidimensional experience that is associated with a combination
of biological (e.g., genetics, disease activity, abnormal pain processing, tissue damage,
medications), psychological (e.g., anxiety, depression, coping, sleep), social (e.g., limited
social interactions), and environmental (e.g., family pain history, other’s responses to
one’s pain) factors (Stinson & Prescott, 2021).

From a neurophysiological perspective, Stinson and Prescott (2021) review how
the experience of pain (i.e., nociception) begins with the activation of sensory neurons
(i.e., afferents) that exist throughout peripheral tissues such as the skin, muscles, and
joints. Afferents become activated in response to noxious stimuli (e.g., temperature,
pressure, mechanical force, chemicals) and relay sensory information to the central
nervous system and amygdala (the ascending pain pathway). In the context of JIA, the
afferents may initially become activated in response to synovitis. In the amygdala, the
pain is processed alongside one’s thoughts, memories, and emotions, which subsequently

initiates the physiological response to pain, or the withdrawal from the noxious stimuli if



possible (the descending pain pathway). In the case of chronic pain, the pain pathway can
become activated in the absence of a noxious stimuli due to sensitization at different
points along the way. Peripheral sensitization can occur when the primary afferents
become sensitized, thus leading to hyperalgesia (i.e., exaggeration of the pain response)
or allodynia (i.e., pain in response to innocuous stimuli). Central sensitization can also
occur when the central nervous system becomes sensitized. Thus JIA pain is truly “more
than simple nociception,” as Munro and Singh-Grewal (2013) describe in their aptly
titled editorial. Abnormal pain processing has been observed in various samples of youth
with JIA (Arnstad et al., 2020; Cornelissen et al., 2014; Hogeweg et al., 1995; Leegaard
et al., 2013; Thastum et al., 2001; Thastum et al., 1997). As an example, Cornelissen et
al. (2014) used an experimental pain paradigm, quantitative sensory testing, to assess the
pain sensitivity of 60 children with JIA. They found a generalized hypersensitivity
amongst children with JIA (with and without active disease) compared to healthy controls
in response to pressure, light touch, cold, and heat pain. Thus, although pain may have its
origins in part in the biology of JIA, it also has the potential to develop into its own issue.

The pain associated with JIA is a multidimensional experience that can be
understood in terms of its sensory (e.g., intensity, duration, frequency, location,
descriptor words), affective (e.g., unpleasantness, emotional impact), and evaluative (e.g.,
perception of interference with functioning) components (Melzack, 1975; Stinson &
Prescott, 2021). In terms of its sensory components, the literature has demonstrated that
JIA pain varies within and between days (Tupper et al., 2013). One daily diary study
found that patients reported pain on average 73% of days across a 2-month period

(Schanberg et al., 2003). While most children reported mild to moderate pain



experiences, approximately 1/3 reported severe pain. Shiff et al. (2018) studied pain
longitudinally in 1,062 children enrolled within 90 days of their diagnosis of JIA for up to
five years. Five trajectories were identified: 56% of children had a mild-decreasing pain
trajectory, 29% of children had a moderate-decreasing pain trajectory, 7% had a
chronically-moderate pain trajectory, 4% had a minimal pain trajectory (i.e., a
consistently low pain intensity), and 4% had a mild-increasing pain trajectory. For many,
JIA pain continues to persist despite treatment advances and improvements in disease
activity (Bromberg et al., 2014; Butbul Aviel et al., 2011; Cornelissen et al., 2014), likely
in part due to peripheral and central sensitization. Moreover, the experience of JIA pain
(Tollisen et al., 2018) and abnormal pain processing (Arnstad et al., 2020) can persist into
adulthood.

Despite these experiences, and despite pain management having been declared as
a basic human right (Brennan et al., 2019), healthcare providers (HCP; e.g.,
rheumatologists, nurses, physical therapists) report low confidence in assessing for pain
and a general reluctance to engage in conversations regarding JIA pain (R. R. Lee et al.,
2020). In contrast, families continue to report a need for increased support around their
child’s pain management (Brandelli et al., 2019b) to the point that JIA pain has emerged
as a top research priority amongst families of children with arthritis (Correll et al., 2020).
Given this discrepancy between patient and family needs and the challenges HCP
continue to face in assessing and managing JIA pain, there is an important need for
research in this area.
1.3. Implications of JIA Pain

By way of the affective and evaluative components of pain, the consequences of



JIA pain are far-reaching (Stinson & Prescott, 2021). There is a plethora of literature
demonstrating the detrimental effects JIA pain can have on one’s quality of life, mental
health, functioning, participation, and sleep quality (Butbul Aviel et al., 2011; Fair et al.,
2019; Feinstein et al., 2011; Guite et al., 2011; Stinson et al., 2011), many of which can
persist into adulthood (Barth et al., 2016; Packham & Hall, 2002; Tollisen et al., 2018).
Furthermore, many of these detrimental effects can impact those in the child’s support
system as well (Brandelli et al., 2019a; Brandelli, Tutelman, et al., 2022; Vuorimaa et al.,
2011; Yuwen et al., 2017). As an example, Yuwen et al. (2017) explored nine parents’
experiences caring for a young child with JIA. Through inductive content analyses
numerous experiences were identified, two of which included “feeling my child’s pain”
and “feeling drained by the whole process”.

Research has largely focused on understanding JIA pain through a risk
perspective, focusing on individual and environmental risk factors for worse and
persistent pain and the subsequent consequences. Although it is intuitive to focus on the
negative associations of an undesirable experience as intervention targets, exclusively
focusing on the negative components of an experience may preclude the advancement of
knowledge and the promotion of human strengths as a possible route for intervention.
This is in line with the growing evidence for Acceptance and Commitment Therapy
(ACT) as an intervention for pediatric chronic pain (Pielech et al., 2017) and health
conditions (Chihwen et al., 2013; Masuda et al., 2011), which focuses on strengthening
one’s engagement in value-directed tasks rather than avoiding aversive experiences
(Pielech et al., 2017).

The experience of JIA pain and the presence of risk factors does not necessitate



undesirable outcomes. Individual variation in pain experiences and how one adapts to JIA
pain has been observed (Hynes et al., 2019; Stinson et al., 2011), suggesting the presence
of pain in JIA is not deterministic. As Tong et al. (2012) found in their qualitative
synthesis, some youth with JIA experience a mastery over their body and their pain
experiences. One youth described it as being the “controller controlling the body”.
Similarly, a published abstract by our team used descriptive content analysis to explore
parent’s perspectives of their child’s arthritis pain (Brandelli et al., 2020). One category
that was identified was their perspective of their child’s strength and resilience. As an
example, a mother of a 17-year-old girl with JIA described:

“My daughter knows now that she has ups and downs. She knows her meds keep

her in a good place. She knows when she stops physio she’s in trouble. ... She

knows getting out and doing things makes her feel better and isolation at home is

way more depressing... She is very involved in after school activities and spends

lots of time with her friends who understand her pain and help her.”
These findings suggest there are underlying factors that allow some youth to better
manage the adversity of JIA pain, which is important knowledge when it comes to
assessing for and managing JIA pain.
1.4.  Resilience

The shift in emphasis to a strengths-based approach is not only more aligned with
patient interests (Birnie, Dib, et al., 2019), it also offers important insights on how some
youth successfully navigate the experience of JIA pain, which in turn, has the potential to
inform prevention and intervention efforts (Masten, 2019). Conceptually, this is the study

of resilience.



Resilience is a complex and evolving construct with no unifying definition.
Masten (2001) refers to resilience as the study of “ordinary magic”, as it is not unusual to
see success in the face of adversity, yet there is something elusive about the concept. The
tenets of what comprises resilience are largely agreed upon (Southwick et al., 2014;
Ungar, 2018). Specifically, resilience: 1) is a process rather than a static trait (i.e., one is
not “resilient”), and therefore it is something that can be changed; 2) involves exposure to
adversity (in this case, JIA pain); 3) engages a capacity to adapt successfully in response
to said adversity (i.e., demonstrate stability or recovery in their social, mental, or physical
functioning); and 4) emphasizes the broader social-ecological system over the individual
(which is particularly relevant for children, whose development is based on interactions
between genetic, neurobiological, social, and cultural experiences). The American
Psychological Association (2006) defines resilience as, “the process and outcome of
successfully adapting to difficult or challenging life experiences, especially through
mental, emotional, and behavioral flexibility and adjustment to external and internal
demands”. What is missing from this definition is the emphasis on the system, thus a
more encompassing definition was proposed by Masten (2014), wherein resilience is
defined as, “the capacity of a dynamic system to adapt successfully to disturbances that
threaten system function, viability, or development”.

Resilience has its roots in the study of risk, promotive, and protective factors (i.e.,
associated with worse outcomes, better outcomes, and a dampening effect on risk factors,
respectively; Racine et al., 2022); however, it is more than any of these factors in
isolation. No single demographic, personality, biological, or social factor has been found

to enhance adaptation by more than a small degree (Southwick et al., 2014). The study of



resilience is thus more complex, and focused on how the variables relate within and
between systems to create the heterogeneous responses to adversity that exist (Rutter,
2012).
1.5.  Ecological Resilience-Risk Model in Pediatric Chronic Pain

The complexity of this construct is well described by the Ecological Resilience-
Risk Model in Pediatric Chronic Pain (Cousins, Kalapurakkel, et al., 2015), the
theoretical underpinning for this dissertation. Modelled off of the risk-resilience model in
adult chronic pain (Sturgeon & Zautra, 2013) and Bronfenbrenner’s (1979) ecological
systems theory, this model situates the child within the family and social environment,
which is further situated within the culture and time. Within each of these interacting
systems, there are resources (i.e., stable traits such as one’s personality) and mechanisms
(i.e., dynamic, modifiable processes such as one’s coping style) that come in to play
when one is faced with pain. These resources and mechanisms can be adaptive or
maladaptive (i.e., resilience resources and risk factors; resilience mechanisms and risk
mechanisms). Together these adaptive and maladaptive resources and mechanisms
interact within and between systems to produce the conditions necessary for pain
adaptation. Three domains comprise the outcome of pain adaptation in this model (Reich
et al., 2010). The first is recovery or resumed functioning, assessed through measures of
physical health, pain, psychological health, and quality of life. The second outcome is
sustainability, defined as a perseverance of valued activities and measured through
constructs such as academic success and valued living. The third outcome is growth,
defined as a realization of one’s capabilities, which can be assessed through measures of

benefit finding or posttraumatic growth (e.g., finding a sense of purpose, deepening



relationships) and self-regulation in response to pain (e.g., modulating thoughts,
emotions, and behaviors towards a goal). Together, the complex and multifaceted
interaction of resilience and risk resources and mechanisms as situated within the culture
and time in contributing to outcomes of pain adaptation represents the process of
resilience.

From the broader literature and earlier work exploring risk, promotive, and
protective factors, we know of some resources and mechanisms that reflect adaptive
systems. These include supportive relationships, problem-solving and self-regulation
skills, self-efficacy, optimism, and belief in the meaning of life (Masten, 2019). With that
said, very few of these have been explored in relation to JIA pain, let alone in complex
analyses with multiple variables involved (e.g., mediations, moderations, path analyses).

A systematic review conducted by Hynes et al. (2019) identified a total of seven
studies exploring resilience within the context of JIA. Beeckman, Hughes, et al. (2019)
found that child and parent psychological flexibility (i.e., being aware of and open to
unwanted and uncontrollable experiences while still having the ability to act in line with
broader life values; Hayes et al., 2006) and child pain acceptance were associated with
adaptive functioning in youth with JIA. Seid et al. (2014) found that child perceived
social support, child self-efficacy, and medication adherence were significantly
associated with functioning. Connelly (2005) found a negative association between
family dysfunction and child hope. Sawyer (2005; 2004) demonstrated that pain coping
strategies were related to functional disability and health related quality of life. Frank et
al. (1998) found that parental distress was significantly associated with more swollen

joints, thereby hindering child adaptation to JIA. Finally, Timko et al. (1993) identified
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that parental distress was associated with greater functional disability in children. Across
these studies, the only resilience resource explored was the child’s perceived social
support, and the only resilience mechanisms assessed were self-efficacy, youth and
family psychological flexibility, medication adherence, and pain acceptance. They were
all explored in relation to the child’s recovery or resumed function, with no studies
assessing other components of adaptation such as sustainability or growth. Furthermore,
few addressed parent or environmental factors, and a minority explored resilience in the
context of JIA pain specifically.

Clearly there is a dearth of literature on resilience in JIA pain overall. More
specifically, there is a lack of literature exploring other resources and systems (Hynes et
al., 2019). As an example, although there is broader evidence to suggest optimism may
serve as a resilience resource (e.g., Cousins, Cohen, et al., 2015; Cousins et al., 2016;
Tomlinson et al., 2021), that has not been explored in this population. Moreover, there
are gaps pertaining to the role of the broader system (e.g., parent resilience resources and
mechanisms), the assessment of outcomes other than quality of life (e.g., benefit finding),
and the use of analyses that extend beyond single variable main effects (e.g., path
analyses, multiple regressions) (Cousins, Kalapurakkel, et al., 2015; Hynes et al., 2019;
McKillop & Banez, 2016).

More specifically, one personality trait (i.e., resource) in particular is beginning to
receive increased attention in the pediatric pain literature — perfectionism. This is defined
as a multidimensional personality trait that involves striving for flawlessness, setting
exceedingly high standards, making overly critical evaluations of oneself and others,

feeling pressure to meet high standards imposed by others, and expecting perfection of
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others (Frost et al., 1990; Hewitt & Flett, 1991). Perfectionism is a frequently presenting
clinical phenomenon that is theorized to amplify challenges in youth with pain and their
parents such that it undermines coping and pain adaptation. It is posited to work through
biological (i.e., via increased stress and subsequent alterations in pain processing and
inflammatory processes), psychological (i.e., via cognitive and behavioral correlates that
can precipitate, maintain, or exacerbate pain), and social (i.e., via greater interpersonal
challenges) processes (Randall, Gray, et al., 2018). With that said, while perfectionism
may serve as a risk factor in some situations, certain dimensions may also have the
potential to serve as a resilience resource (e.g., increasing self-management; Piercy et al.,
2020), and thus requires further exploration and application to this population (Randall,
Gray, et al., 2018).

Taken together, the studies that comprise this dissertation are among the few
spearheading the application of resilience theory to the context of JIA pain to address the
aforementioned gaps. Building on the multi-informant and systems approach of the
Ecological Resilience-Risk Model in Pediatric Chronic Pain, this dissertation seeks to
further our understanding of how to foster and support resilience amongst youth with JIA
pain and their families.

1.6. Methodological Considerations

In addition to incorporating a series of studies that follows best available evidence
as it pertains to patient engagement and open science, this dissertation utilizes a rigorous
multi-informant and multi-method approach to inform the understanding of resilience in
the context of JIA pain. This dissertation incorporates a series of independent, interrelated

research studies using complementary methodologies encompassing data from
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youth/parent dyads to ascertain broader implications for an overall research goal
(Anguera et al., 2018). An advantage of this approach is that it allows researchers to
examine phenomena from different perspectives with different levels and types of data to
offer a more comprehensive picture, which is highly suited to further the study of
resilience in the context of JIA pain given that pain is a personal, subjective, and
multidimensional experience (Raja et al., 2020). These methodologies include the use of
a systematic review and online data collection that incorporates the dyad (i.e., youth with
JIA and parents) and the application of psychometrically appropriate measurements of
pain. Below, an overview of these design considerations and methodologies is provided,
including their benefits and the ways in which they have been incorporated.
1.6.1. Patient Engagement

Patient engagement is the meaningful and active collaboration of patients with
lived experience and/or their caregivers in conducting research and knowledge translation
(Canadian Institutes of Health Research, 2019). It stems from the principles of
inclusiveness, support, mutual respect, and co-building in research (Canadian Institutes of
Health Research, 2019). As with other team members who bring a unique domain of
expertise to the research team, patient and family partners bring expertise in the form of
lived experiences with a health condition, or in supporting someone with a health
condition.

Patient engagement exists on a spectrum, wherein partners can be involved at any
stage of the research process, from planning (e.g., determining the relevance of the
research question), to recruitment (e.g., piloting and reviewing study materials,

advertising within their networks), to analysis (e.g., sharing their interpretation of study

13



results, situating the results within the real-world context), to dissemination (e.g., co-
presenting results, being involved in the publication of results; Ontario Brain Institute,
2019). Meaningful patient engagement, however, goes beyond this. Black et al. (2018)
recommend fostering the partnership early on, and Hamilton et al. (2018) emphasize the
importance of explicitly addressing potential challenges related to procedures (e.g.,
compensation), timelines, team interactions, the research environment, and feeling
sufficiently equipped to engage in the study. Training opportunities (e.g., Kids Brain
Health Network et al., 2022) and best practice guidelines (e.g., Richards et al., 2020;
Richards et al., 2018) exist to support researchers and partners in this collaboration.

The benefits of patient engagement are expansive and impact both members of the
collaboration. Involving a patient or family partner encourages researchers to become
more accountable and transparent, and to address more relevant research questions
(Domecq et al., 2014). Partner involvement is also associated with increased study
enrollment and success with grant applications (Domecq et al., 2014). Partners involved
in research have reported generally positive experiences, and appreciate the opportunity
to co-build research and feel heard in sharing their expertise (Leese et al., 2018).
Although there are drawbacks pertaining to logistics (e.g., time, funding; Domecq et al.,
2014), the need for institutional support (Domecq et al., 2014), and the potential for
burden on partners (Leese et al., 2018), the benefits tend to outweigh the risks (Vat et al.,
2019).

The studies of this thesis are based on the research priorities identified by youth
and families in the pain and arthritis communities (Birnie, Dib, et al., 2019; Correll et al.,

2020). Cassie + Friends, a Canadian non-profit organization advocating for greater
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awareness around childhood rheumatic diseases (Cassie + Friends, 2024), has been
involved with this dissertation since its inception as a stakeholder. Furthermore, prior to
the onset of this dissertation an open call was initiated to recruit a diverse team of youth
and family partners who have provided instrumental support throughout all phases of the
research process (Brandelli, Jordan, et al., 2022).
1.6.2. Open Science

Open science is defined as the “transparent and accessible knowledge that is
shared and developed through collaborative networks” (Vicente-Saez & Martinez-
Fuentes, 2018). This includes practices such as making scientific data and materials
available (e.g., preregistering hypotheses, making data available to be reproduced) and
publishing in open access journals (Foster, n.d.). This scientific movement has been
gaining momentum in recent years given the reproducibility crisis in the psychological
sciences (Open Science Collaboration, 2015) and the ongoing risk of scientific
misconduct (e.g., fabrication, falsification, and questionable research practices like p-
hacking, selective reporting, and hypothesizing after results are known; Gross, 2016).

Although there are some drawbacks to practicing open science, including greater
time, open access publishing fees, and extra considerations around privacy and
confidentiality, the benefits are far reaching. The practice of open science has important
implications not only for individual researchers and the broader discipline, it also greatly
impacts the community (Foster, n.d.). Benefits to individual researchers include greater
collaboration, accountability, and visibility. Benefits to the discipline include greater
scientific rigor, more cost-effective research, and a culture of collaboration and open

engagement. Most importantly, benefits to the community include increased trust in
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science, accelerated knowledge transfer (helping to reduce the 17 year gap that exists in
translating health research into practice; Morris et al., 2011), and reduced burden on
vulnerable populations to participate in multiple research studies.

The studies that comprise this dissertation make use of various practices that align
with open science, including the preregistration of hypotheses and protocols, the
availability of data through open science platforms, and the publication of manuscripts in
open access journals.

1.6.3. Systematic Review

Data synthesis methods form an important pillar of evidence-based health care
(Jordan et al., 2019). One method in particular, the systematic review, aims to provide a
comprehensive, unbiased synthesis of many relevant studies in a single document using
rigorous and transparent methods (Aromataris & Pearson, 2014) to understand the current
state of the evidence, identify conflicting results, and produce statements to guide
decision making and areas for future research. Five key tenets of a systematic review
include: articulating the objective, inclusion, and exclusion criteria a-priori;
comprehensively searching the literature; critically appraising the included studies;
analysing and synthesizing the extracted data; and transparently reporting the methods
(Aromataris & Pearson, 2014).

A systematic review methodology was utilized in Chapter 2 to inform the known
correlations and prognostic relationships between psychosocial risk and resilience factors
and pain in youth with JIA. This was necessary because no previous systematic synthesis
of this literature has been conducted and because it remains unclear in the literature

whether certain psychosocial factors are harmful or helpful (e.g., various coping styles).
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Moreover, this information was critical to informing the design and conduct of the
subsequent studies of this dissertation.

There are numerous organizations worldwide that guide the conduct of systematic
reviews, such as the Cochrane Collaboration (Higgins et al., 2019) and the Joanna Briggs
Institute (JBI; Aromataris & Munn, 2020). While both are evidence-based alternatives,
these methodologies differ in their emphasis on the types of studies included in their
reviews. JBI was selected as the guiding methodology for the conduct of the review
included in Chapter 2, given its inclusivity of diverse study designs (e.g., observational
designs) which is in line with the current literature in the field of JIA pain.

1.6.4. Online Research

Interest in online research (i.e., online recruitment and data collection) has
increased exponentially due to the COVID-19 pandemic and the resulting public health
restrictions. These restrictions have trickled down to affect the feasibility of in-person
data collection at many health centres and academic institutions (Villarosa et al., 2021).
As an example, within the Canadian Alliance of Pediatric Rheumatology Investigators
JIA registry, there was a reported decrease of 50% in research registry enrollment, which
was directly linked to recommendations to halt research recruitment temporarily
(Dushnicky et al., 2022).

The shift to online research is a welcome strategy, conferring advantages to
participants and researchers alike. These include, but are not limited to, fewer barriers to
participation, reduced research expenses, greater heterogeneity in participants, and
automatization of data collection (Hoerger, 2010). In addition to the above-mentioned

benefits, several other factors make online data collection a promising avenue for health
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researchers specifically. Findings from the Pew Research Center demonstrated that over
85% of adults (Perrin, 2021) and 95% of youth (Vogels et al., 2022) have access to
digital devices (e.g., smartphones and computers), many of whom are accessing social
media platforms such as Facebook, Instagram, and YouTube multiple times per day
(Auxier & Anderson, 2021; Vogels et al., 2022). This makes youth and adults natural foci
for advertising research studies over social media (Amon et al., 2014). Moreover, social
media use is especially high in individuals seeking health-related information (Hamm et
al., 2014; Silver et al., 2019; Tonsaker et al., 2014), including over 70% of youth with
JIA (van Pelt et al., 2015). Many youth and families who are faced with rare health
conditions such as JIA are keen to advance their self-management skills (Stinson et al.,
2020) and broaden their network/receive peer support from others with similar health
conditions (Stinson, Feldman, et al., 2012; van Pelt et al., 2015) as evidenced by recent
peer support initiatives (e.g., Cassie + Friends, 2022; Stinson et al., 2016). Evidently this
intersection of societal changes has led to the online world being an opportune area for
the recruitment of youth with JIA and their caregivers, and past research can attest to the
success of this method (Brandelli et al., 2019a).

There are nevertheless potential drawbacks to online research in two broad
domains necessitating specific considerations in this research methodology. The first is
the legitimacy of the population from whom the data is being collected. The pandemic
led to a drastic increase in cybercrime (Zhang et al., 2022), and the impact on research is
no exception. Sham respondents (i.e., disingenuous and software automated responses,
Teitcher et al., 2015) are increasingly capitalizing on online research for financial gain.

Recommended strategies to prevent their participation include not publicly sharing the
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survey link, minimizing the promotion of incentives, manually screening participants,
using security features such as CAPTCHAs (Completely Automated Public Turing test to
tell Computers and Humans Apart) and ballot box stuffing prevention, and including
attention and logic checks (Griffin et al., 2022; Simone, 2019; Storozuk et al., 2020;
Teitcher et al., 2015). Despite best attempts to prevent their participation, it is likely that
some may still permeate the abovementioned barriers, making it critical to verify data
integrity prior to analyses. Recommended strategies to do so include screening open-
ended questions, verifying Internet Protocol (IP) addresses, cross-checking duplicate
demographic information, and removing outlier response times (Griffin et al., 2022;
Simone, 2019; Storozuk et al., 2020; Teitcher et al., 2015). The second drawback is
participant retention. Particularly in the context of the pandemic when screen fatigue can
result from the increased online interactions (McClain et al., 2021), there is a greater risk
of participant drop-out. Research had shown that approximately 10% of participants can
be expected to drop out automatically, with an additional 2% for every 100 questions
asked (Hoerger, 2010). As such, it is particularly important to be mindful of the survey
length. Other recommended strategies for participant retention include offering
incentives, inserting breaks, minimizing open ended questions, and including progress
trackers (Afkinich & Blachman-Demner, 2020; Hoerger, 2010).

Taken together, while online research presents as a valuable methodology amidst
the pandemic, there are important considerations to ensure data integrity. The latter two
studies (Chapters 3 and 4) capitalize on this strategy while attending to the best available
evidence around conducting web-based research.

1.6.5. Measurement of Pain in Juvenile Idiopathic Arthritis
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Given the subjectivity of the pain experience (Raja et al., 2020), it is challenging
to ascertain information from proxy-reporters regarding pain (Stinson & Prescott, 2021)
and pain-related functioning (Cohen et al., 2010). There is, in fact, consistent evidence
that proxy-reports of pain are highly discrepant and less reliable than child pain reports,
particularly when the child’s disease activity is high and/or youth are experiencing
symptoms of depression (Boerner et al., 2013; Chambers et al., 1998; Doherty et al.,
1993; Lal et al., 2011; Palermo, Zebracki, et al., 2004). With that said, pain self-reports
should be considered in the context of other factors (e.g., developmental stage,
psychological factors, environment, challenges with recall bias), and thus multi-informant
perspectives can add great value (Cohen et al., 2010; Palermo & Chambers, 2005). There
is also consistent evidence that asking youth to complete pain reports at multiple time
points rather than recalling pain over a specified period may yield a more accurate
representation of the pain experience (Palermo, Valenzuela, et al., 2004; Stinson, Jibb, et
al., 2014), thus multi-timepoint measures are also recommended when possible (Stinson
et al., 2011). Finally, as pain is comprised of multiple dimensions, measures should also
reflect this (Melzack, 1975; Stinson & Prescott, 2021). Taken together, while self-report
assessments of JIA pain are the gold standard, they are elevated in the context of multiple
perspectives, dimensions, and timepoints.

Although various pain measures exist (Cohen et al., 2008; Lootens & Rapoff,
2011), few incorporate all the above-mentioned criteria. Moreover, at a component level,
there is limited evidence on the quality of existing tools assessing pain intensity in the
context of pediatric chronic pain (Birnie, Hundert, et al., 2019). The two biggest

contenders are the visual analogue scales (VAS) and the eleven-point numeric rating
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scale (NRS-11); however, even these scales demonstrate weak evidence at best. There is
one multi-dimensional pain measure that incorporates the NRS-11 among other measures
of pain frequency, duration, descriptions, unpleasantness, and limitations - the
Standardized Universal Pain Evaluation for Rheumatology Providers for Children and
Youth (SUPER-KIDZ; Luca, 2013; Luca et al., 2017). This measure has demonstrated
appropriate psychometrics, has been validated in youth with JIA between 4 to 18 years of
age, and incorporates both youth and parent reports. Given these features, components of
this measure were used in Chapters 3 and 4 of this dissertation. Although it is only used
once rather than over repeated timepoints in an effort to acquire a sufficient sample size
and bolster retention, multiple perspectives are collected and care was taken to reduce the
recall time (i.e., asking about current pain and pain over the past month).
1.7.  Overview of Dissertation Studies

To further support adopting a strengths-based approach to the study and
management of JIA pain, this dissertation explores various facets of the Ecological-
Resilience-Risk Model in Pediatric Chronic Pain and illuminates ways to promote
resilience in the context of JIA pain through three studies that incorporate the above-
mentioned innovative methodologies. The dissertation aims to: 1) synthesize the current
state of our knowledge regarding the known dyadic risk and resilience factors (resources
and mechanisms) associated with and predictive of JIA pain intensity, frequency, and
sensitivity (recovery outcomes); 2) examine whether perfectionism in parents and/or
youth serves as a risk factor or a resilience resource in predicting youth internalizing
symptoms (recovery outcomes); and 3) explore the synergy between, and relative

importance of, various evidence-based youth and parent resilience resources and
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mechanisms in predicting usual pain, functioning, generic- and rheumatology specific
health-related quality of life (HRQoL; recovery and sustainability outcomes), and benefit
finding (growth outcome). These studies are reviewed in Chapters 2-4 of this thesis. A
general discussion of the results, strengths and limitations, and clinical and research
implications is outlined in Chapter 5.

The first study, outlined in Chapter 2, was a systematic review of the psychosocial
factors that are known to be associated or predictive of JIA pain. The literature exploring
psychosocial factors related to JIA pain is scattered, methodologically diverse (e.g., using
different instruments and reporters), and produces inconsistent findings (e.g., certain
coping styles are related to worse JIA pain experiences in some but not all studies). A
thorough synthesis of this literature can allow the community to ascertain the landscape
of existing information, and to accurately interpret findings in the context of
methodological differences. The first study of this dissertation addresses this gap. The
objective was to synthesize the literature on factors associated with JIA-related pain to
determine what psychosocial factors were 1) associated with, and 2) predictive of (i.e.,
prognostic factors) JIA pain (intensity, frequency, and sensitivity). The JBI methodology
for etiology and risk (Aromataris & Munn, 2020) guided the conduct of this review,
which included a three-step search strategy and transparent process for the selection of
studies. Key databases were searched for terms related to JIA and pain in youth 0-17
years old, and original quantitative studies were included. This age range was selected as
it aligns with the time at which youth present to pediatric health care systems (Clemente
et al., 2016). Qualitative studies were excluded given the expansiveness of this review

and the focus on quantitative outcomes (i.e., pain intensity, frequency, and sensitivity).
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The protocol was pre-registered through the International Prospective Register of
Systematic Reviews (PROSPERO; CRD42021266716). Eligible studies were critically
appraised using JBI tools that assess details such as the inclusion criteria, validity of
measures, and the appropriateness of statistics (see Tables 2.2 and 2.3 for specific items
and ratings). While studies were not excluded based on their appraisal, it was considered
in the interpretation of findings (e.g., null results may have been related to inadequate
sample sizes). Finally, results were synthesized in a narrative and tabular format and were
retrospectively organized by the lead author according to the Transactional Model of
Stress and Coping (Lazarus & Folkman, 1984). This was recommended during the peer
review process to enhance organization and interpretation. While it is expected that
nuances may exist in what psychosocial factors are relevant given details such as the
child’s age, diagnosis, and disease activity, the aim of this review was to provide a
comprehensive synthesis of the literature. These differences were nevertheless narratively
described and noted within the tabular synthesis.

Given the sparsity of resilience factors identified in the literature, particularly at
the resource and dyadic levels, the second study (Chapter 3) examined perfectionism as a
novel resource within this population. This study, guided by the Ecological Resilience-
Risk Model in Pediatric Chronic Pain (Cousins, Kalapurakkel, et al., 2015) and the Stress
and Coping Cyclical Amplification Model of Perfectionism in Illness (SCCAMPI;
Molnar et al., 2016), aimed to explore the role of youth and parent perfectionism as either
a risk factor and/or a resilience resource in the context of JIA pain. It was hypothesized
that youth and parent perfectionism would contribute to greater youth anxiety and

depression by way of 1) greater negative self-evaluations in response to JIA pain, and 2)

23



greater self-concealment of JIA pain. Hypotheses were pre-registered through Open
Science Framework (OSF). Demographic data, clinical variables, and psychosocial
factors were collected from 156 youth with JIA (13-18 years of age) and their caregivers
through a large-scale online survey. Data were analyzed through structural equation
modelling, as informed by the actor-partner interdependence model (Cook & Kenny,
2016).

The third and final study, outlined in Chapter 4, took a novel approach to the
study of factors contributing to resilience in youth with JIA. A limitation of the existing
literature exploring resilience in the context of JIA pain is the emphasis on resources and
mechanisms and their independent contributions (Hynes et al., 2019). This is a
prerequisite to the study of resilience; however, the process of resilience is best
understood by including a multitude of resources and mechanisms within the individual
and their environment (Rutter, 2012; Ungar, 2011, 2018). The objectives of this study
were to 1) explore the relevance of youth and parent resilience resources and mechanisms
that have been identified in the broader literature (hypothesizing significant and positive
bivariate correlations), and 2) to explore their relative importance (RI) in contributing to
recovery/sustainability (i.e., pain intensity, functioning, HRQoL) and growth (i.e., benefit
finding) outcomes. This study used the same data as collected in Chapter 3, inclusive of
additional measures of resilience as were identified in Chapter 2 and the existing
literature (Hynes et al., 2019). Correlations, multiple regression run through five
structural equation models, and RI (calculated based on the Pratt Index; Pratt, 1987),

were applied to these dyadic data to address the aims and hypotheses.
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CHAPTER 2: A SYSTEMATIC REVIEW OF THE PSYCHOSOCIAL FACTORS
ASSOCIATED WITH PAIN IN CHILDREN WITH JUVENILE IDIOPATHIC
ARTHRITIS

The manuscript based on this study is detailed below. Yvonne Brandelli, under the
supervision of Drs. Christine Chambers and Sean Mackinnon, was responsible for
developing the research question, search strategy (in consultation with an evidence
synthesis specialist), and data extraction procedures, as well as for leading the
preregistration of this review (PROSPERO CRD42021266716). She contributed
substantially and oversaw a team of staff and students who were also involved in the
systematic search, screening, and data extraction processes. She led data analyses and
wrote the current manuscript. Co-authors feedback was integrated prior to submission.
The manuscript was peer-reviewed and Yvonne Brandelli led the relevant revisions. This
manuscript was published in the open access journal, Pediatric Rheumatology, on June
16, 2023. The full reference for this manuscript is:
Brandelli, Y. N., Chambers, C. T., Mackinnon, S. P., Parker, J. A., Huber, A. M., Stinson,
J. N., Wildeboer, E. M., Wilson, J. P., & Piccolo, O. (2023). A systematic review
of the psychosocial factors associated with pain in children with juvenile

idiopathic arthritis. Pediatric Rheumatology Online Journal, 21(57), 1-35.

https://doi.org/10.1186/s12969-023-00828-5
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2.1.  Abstract

Background: Pain is one of the most frequently reported experiences amongst children
with Juvenile Idiopathic Arthritis (JIA); however, the management of JIA pain remains
challenging. As pain is a multidimensional experience that is influenced by biological,
psychological, and social factors, the key to effective pain management lies in
understanding these complex relationships. The objective of this study is to
systematically review the literature on psychosocial factors of children with JIA and their
caregivers 1) associated with and 2) predictive of later JIA pain intensity, frequency, and
sensitivity in children 0-17 years of age.

Methods: The Joanna Briggs Institute methodology for etiology and risk and Preferred
Reporting Items for Systematic Reviews and Meta-analysis (PRISMA) statement guided
the conduct and reporting of this review. Terms related to pain and JIA were searched in
English without date restrictions across various databases (PubMed, CINAHL,
PsycINFO, Embase, Scopus, and the Cochrane Central Register of Controlled Trials) in
September 2021. Two independent reviewers identified, extracted data from, and
critically appraised the included studies. Conflicts were resolved via consensus.

Results: Of the 9,929 unique studies identified, 61 were included in this review and
reported on 516 associations. Results were heterogeneous, likely due to methodological
differences and moderate study quality. Results identified predominantly significant
associations between pain and primary and secondary appraisals (e.g., more child pain
beliefs, lower parent/child self-efficacy, lower child social functioning), parent/child
internalizing symptoms, and lower child well-being and health-related quality of life.

Prognostically, studies had 1-to-60-month follow-up periods. Fewer beliefs of harm,
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disability, and no control were associated with lower pain at follow-up, whereas
internalizing symptoms and lower well-being were predictive of higher pain at follow-up
(bidirectional relationships were also identified).

Conclusions: Despite the heterogeneous results, this review highlights important
associations between psychosocial factors and JIA pain. Clinically, this information
supports an interdisciplinary approach to pain management, informs the role of
psychosocial supports, and provides information to better optimize JIA pain assessments
and interventions. It also identifies a need for high quality studies with larger samples and
more complex and longitudinal analyses to understand factors that impact the pain

experience in children with JIA.
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2.2. Introduction

Pain is a common experience reported by children with Juvenile Idiopathic
Arthritis (JIA; Canadian Paediatric Society, 2009). The pain is variable in intensity
(Schanberg et al., 2003; Tupper et al., 2013), enduring (Rashid et al., 2018; Shiff et al.,
2018), only mildly associated with disease activity (Bromberg et al., 2014; Kimura et al.,
2006), and associated with a host of negative outcomes (e.g., reduced participation,
quality of life, and mental health challenges; Fair et al., 2019; Sawyer et al., 2005;
Stinson et al., 2011). In a recent qualitative study, healthcare providers (HCP) identified a
lack of training and confidence in managing JIA pain, which led some to actively avoid
talking about pain (R. R. Lee et al., 2020). Evidently, there are important unmet needs
pertaining to the understanding, assessment, and management of pain in JIA (Giancane et
al., 2017).

Pain is defined as “an unpleasant sensory and emotional experience associated
with, or resembling that associated with, actual or potential tissue damage [...] thatis a
personal experience that is influenced to varying degrees by biological, psychological,
and social factors” (Raja et al., 2020). In other words, pain is developed and maintained
by biological (e.g., genetics, disease activity, medications), psychological (e.g., emotions,
cognitions), and social/environmental (e.g., parents, peers) factors. Thus, while biological
factors such as a diagnosis of JIA can increase one’s susceptibility and sensitivity to
noxious stimuli, psychological and social (i.e., psychosocial) factors can also influence
how pain is perceived. This is particularly important in the context of pediatric pain,
wherein parent and family factors can interact with a child’s development to affect their

pain experience (Palermo et al., 2014). In considering the transactional model of stress

28



and coping (Lazarus & Folkman, 1984), while the presence of JIA pain may present as a
potential stressor, primary appraisals (e.g., whether it is perceived as dangerous),
secondary appraisals (e.g., whether an individual has sufficient internal and external
resources to manage it), how one copes, and its subsequent outcomes (e.g., well-being,
mental health) can all influence the pain experience. Understanding the components that
develop and maintain one’s pain are crucial to advancing the knowledge and management
of JIA pain.

The relationships between biological, psychological, and social factors and JIA
pain have been explored to varying degrees over the past four decades. Biological and
disease-related factors have been explored extensively. Worse pain has been associated
with enthesitis-subtype (Weiss et al., 2012), greater active joint count (Weiss et al.,
2012), greater functional impairment (Rashid et al., 2018), and greater sleep disturbance
(Stinson, Hayden, et al., 2014), whereas engagement in physical activity has been shown
to be associated with decreased pain (Cavallo et al., 2017; Kuntze et al., 2018; Takken et
al., 2008; Tarakcr et al., 2021). Age and sex have more inconsistent results (Stinson,
Luca, et al., 2012), although recent research has suggested that females are at slightly
greater risk of worse pain (Zweers et al., 2021). Psychosocial factors have been explored
to a lesser degree. While the child’s mood/mental health (Fair et al., 2019), quality of
life/well-being (e.g., Taxter et al., 2015), cognitions and coping strategies (e.g., Thastum
et al., 2005), family functioning (e.g., Thompson et al., 1987), and psychological
therapies (Butler et al., 2022; Cohen et al., 2017) have also been explored in relation to
JIA pain, results across these variables are not always consistent and have been measured

in different ways.
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The sensation of pain, for example, can be measured in terms of its intensity,
frequency, or sensitivity in response to a noxious stimuli (i.e., hyperalgesia). Even these
measures can be assessed in different ways (e.g., paper or electronic diaries, current or
retrospective reports, self- or proxy-reports; Palermo, Zebracki, et al., 2004), all of which
can affect the interpretation and comparability of results. As such, a formalized review is
needed to make sense of discrepancies across studies and accurately interpret findings in
the context of methodological differences. Moreover, the synthesis of details such as
study sample size, age, diagnosis, measures, and research design (e.g., whether factors
are correlated or predictive) allows readers to fully ascertain the landscape of
information.

Given the greater emphasis and consistency in the literature about what biological
and disease-related factors are most relevant to consider, the emphasis of this review is
on psychosocial factors. The objective of this study is to synthesize the literature on
factors associated with JIA-related pain to determine what psychosocial factors in both
individuals with JIA and others in their social environment (e.g., caregivers) are 1)
associated with and 2) predictive of (i.e., prognostic factors) JIA pain (intensity,
frequency, sensitivity).

2.3. Methods

This systematic review followed the Joanna Briggs Institute (JBI) methodology
for etiology and risk (Aromataris & Munn, 2020) and The Preferred Reporting Items for
Systematic Reviews and Meta-analysis (PRISMA; Page et al., 2021). This study was pre-
registered with the international prospective register of systematic reviews (PROSPERO

CRDA42021266716).
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2.3.1. Eligibility Criteria
Population

This review included studies about children (0-17 years of age) with a diagnosis
of JIA. The cut-off age was 17 years as many youth transition from pediatric to adult
health systems around that age (Clemente et al., 2016). Studies reporting on children with
comorbidities or rheumatic diseases other than JIA (Petty et al., 2004) were excluded to
avoid potential confounds. Studies including broader age ranges (e.g., 0-18 years of age)
or diagnoses (e.g., juvenile theumatic diseases) were retained only if data were reported
separately for children ages 0-17 years with JIA. Self- and proxy-reported data were
included.
Exposure and Outcome

Studies were included if they explored psychosocial factors associated with pain.
This review used the most frequently assessed sensory components of JIA pain as the
outcome: pain intensity, frequency, and sensitivity. Psychosocial factors were defined as
factors within oneself (e.g., beliefs, coping, mood/affect) and the environment (e.g.,
parent/family factors, school and social functioning) that were associated with pain
(Goubert et al., 2021). Psychosocial factors were included with Aim 1 if they were
associated with pain at any point in time (i.e., correlated with or predicted by pain) and in
Aim 2 if they predicted later pain (i.e., temporal precedence was established).
Types of Studies

All quantitative studies published in the English language were included. No date
restrictions were applied; however, dates were considered in the synthesis of results given

an important shift in the treatment of JIA in the 2000s with the advent of biological
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agents. Observational designs were considered associations, whereas cohort designs were
considered prognostic depending on the analyses. Qualitative studies, studies not
reporting original data (e.g., reviews), and the grey literature were excluded.
2.3.2. Search Strategy

The search strategy aimed to identify all published studies pertaining to this
review. Following the JBI methodology, a three-step search strategy was applied with the
support of an evidence synthesis librarian (LB). First, a limited search was conducted of
PubMed, the Cumulative Index to Nursing and Allied Health Literature (CINAHL), and
Medline at OVID with keywords related to JIA, pain (Schinkel et al., 2017), and
pediatrics (Leclercq et al., 2013), to ensure the search strategy encompassed pertinent
terms. Second, the comprehensive search, inclusive of any keywords and index terms
identified in the limited search, was completed on September 21, 2021 (Additional File
1). The databases searched included Medline at OVID, CINAHL, PsycINFO, the
Cochrane Central Register of Controlled Trials, Embase, and Scopus. Third, the reference
list (backwards) and citing articles (forwards) of the included articles were searched for
any additional studies. The search was updated on June 7', 2022 to identify any recently
published articles.
2.3.3. Study Selection

References were uploaded to Covidence systematic review software (Veritas
Health Innovation, Melbourne, Australia). Duplicates were removed automatically and
manually. Titles and abstracts were double screened for eligibility by two independent
reviewers (always YNB, either EMW or OP). Relevant full texts were located, uploaded,

and double screened for eligibility by the same reviewers. Inter-rater agreement was
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established using a weighted Cohen’s Kappa (poor: k < 0.00; slight: k = 0.00 — 0.20, fair:
k=0.21 — 0.40, moderate: k = 0.41 — 0.60, substantial: k = 0.61 — 0.80, and almost
perfect: k = 0.81 — 1.00; Landis & Koch, 1977). Discrepancies were resolved via
consensus (YNB, EMW, and OP).
2.3.4. Methodological Quality Assessment

The methodological quality of the included studies was critically appraised by
two independent reviewers (always YNB, either EMW or OP) using the JBI critical
appraisal instruments (Aromataris & Munn, 2020). These standardized instruments assess
the presence of various methodological limitations (e.g., participant selection,
measurement bias, confounds) in a “yes”, “no”, or “unclear” format. Different
instruments were used based on the study design and way in which the data relevant to
this review were collected (i.e., separate instruments were used for analytical cross-
sectional studies, cohort studies). No attempts were made to contact authors for additional
information. Discrepancies were resolved via consensus (YNB, EMW, and OP).
2.3.5. Data Extraction

A data extraction template was developed and pilot tested for this review. The
template included information regarding the study, population, measures, and results
(Additional File 2). Two independent reviewers (always YNB, either EMW or OP)
extracted data from the included articles and discrepancies were resolved through
consensus (YNB, EMW, and OP).
2.3.6. Data Synthesis

Given the heterogeneity of associations explored, data were synthesized

narratively and in tabular form. Studies were grouped together based on the psychosocial
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factors. Similarities (e.g., significance of associations) and differences (e.g., reporter)
across studies were explored.
2.4. Results
2.4.1. Study Inclusion

The systematic search returned 9,929 unique studies, 61 of which were included
in this review (Amine et al., 2009; Anthony et al., 2011; Armbrust et al., 2016; Baildam
et al., 1995; Baloueff, 1996; Barlow et al., 2000, 2001; Barlow et al., 2002; Bromberg,
2009; Bromberg et al., 2012; Bruns et al., 2008; Connelly et al., 2012; Cornelissen et al.,
2014; Dimitrijevic Carlsson et al., 2019; Doherty et al., 1993; El-Najjar et al., 2014;
Hagglund et al., 1995; Hanns, 2018; Hoff et al., 2006; Jaworski, 1992; Klotsche et al.,
2014; Kovalchuk et al., 2017; Kovalchuk et al., 2018; Lavigne et al., 1992; Listing et al.,
2018; Lomholt et al., 2015; Lombholt et al., 2013; Luca et al., 2017; Mahler et al., 2017;
Margeti¢ et al., 2005; Oen et al., 2021; Oen et al., 2009; Rashid et al., 2018; Ross et al.,
1993; Séllfors et al., 2004; Schanberg et al., 2003; Schanberg et al., 2005; Selvaag et al.,
2003; Selvaag et al., 2005; Shelepina et al., 2011; Stinson, 2006; Stinson et al., 2016;
Stinson et al., 2020; Tarakci et al., 2011; Tarkiainen et al., 2019; Thastum & Herlin,
2011; Thastum et al., 2005; Thastum et al., 1997; Thastum et al., 1998; Thompson et al.,
1987; Tupper, 2012; Tupper et al., 2013; Upadhyay et al., 2021; Vandvik & Eckblad,
1990; Vuorimaa et al., 2009, 2011; Vuorimaa et al., 2008; Walco et al., 1992; Yan et al.,
2020). The PRISMA chart (Figure 2.1) relays the search results and inclusion process
(Page et al., 2021). Between rater reliability was moderate to substantial at the
Title/Abstract screening stage (k = 0.58 & 0.61) and substantial at the Full Text screening

stage (k= 0.61 & 0.73).
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2.4.2. Description of Studies

The 61 included studies came from 59 articles and 49 unique datasets. Studies
reporting on the same datasets were included only if new associations were identified
(i.e., identical associations in multiple publications on the same dataset were removed).
Publication dates ranged from 1987 to 2021. Most of the articles included were peer-
reviewed publications, however two conference abstracts (Mahler et al., 2017; Shelepina
et al., 2011) and six theses were also included (Baloueff, 1996; Bromberg, 2009; Hanns,
2018; Jaworski, 1992; Stinson, 2006; Tupper, 2012). The six theses were selected over
published manuscripts as additional associations were identified. Articles came from 17
countries, with the United States, Canada, the United Kingdom, and Denmark being the
most represented. Most recruitment took place in clinics apart from two studies wherein it
was unclear (Kovalchuk et al., 2017; Shelepina et al., 2011). Participants were
predominantly children with JIA; however, 34 studies included parent/caregiver reports
and two studies included HCP reports. Sample sizes ranged from 11 to 1906 participants
(Mdn = 85; IQR = 99). Participants were largely female children (Mdn = 67%, IQR =
11%) and caregivers (Mdn = 83%, IQR = 17%), although some studies were missing
these data. Other demographic information could not be aggregated given the variability
of information reported on (e.g., medians or means, varying categories, missing
information); however, most studies reported on children in the adolescent period (with
only 7 studies including children younger than 5), with polyarticular and oligoarticular
JIA as the most represented diagnoses.

Of the 516 unique associations, 234 were significant as per the a level used in

each study. Fifty-one were classified as prognostic factors. Validated measures were
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generally used to measure pain intensity (Bieri et al., 1990; Billings et al., 1987; Cella et
al., 2007; Cleeland, 2009; Filocamo et al., 2011; Hicks et al., 2001; Luca et al., 2017;
Singh et al., 1994; Stinson et al., 2008; Varni et al., 1987; Von Korff et al., 1992);
although, 109 associations provided no or unclear references. Pain frequency (Filocamo
et al., 2011; Hicks et al., 2001; Mikkelsson et al., 1996; Varni et al., 1987) and sensitivity
(Meier et al., 2001; Zeltzer et al., 1989) were largely assessed using standardized
measures and protocols. Pain was measured via self-report in 46 studies, proxy-report in
15 studies, and an unclear reporter in seven studies. Psychosocial factors were organized
based on the transactional model of stress and coping (Lazarus & Folkman, 1984) and
included both child and parent factors. Validated measures were used to assess children’s
primary appraisals (i.e., interpretations of whether JIA pain is positive, irrelevant, or
threatening/harmful) (Cleeland, 2009; Jensen et al., 1994; Stinson et al., 2008); children’s
internal (Barlow et al., 2001; Cella et al., 2007; Cohen et al., 1983; Harter, 1985, 1988;
Landgraf et al., 1996) and external (Achenbach & Edelbrock, 1983; Billings et al., 1987;
Gresham & Elliott, 1990; Harter, 1985, 1988; Kerns et al., 1985; Landgraf et al., 1996;
Lavigne et al., 1992; Lombholt et al., 2015; Moos & Moos, 1987; Reynolds & Richmond,
1985; Sarason et al., 1987; Singh et al., 1994; Stinson et al., 2016; Stinson et al., 2020;
Varni, 1998a, 1998b; Walco et al., 1992) and parent’s internal (Barlow et al., 2000;
Landgraf et al., 1996) secondary appraisals (i.e., assessment of resources available to
manage JIA pain); children’s coping (Crombez et al., 2003; Gil et al., 1991; Rosenstiel &
Keefe, 1983; Thastum et al., 1998); and outcomes including children’s (Achenbach &
Edelbrock, 1983; Angold et al., 1995; Birmaher et al., 1995; Briere, 1996; Cella et al.,

2007; Chorpita et al., 2000; Cleeland, 2009; Faulstich et al., 1986; Forsyth et al., 1996;
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Harter, 1985, 1988; Kazdin et al., 1983; Kotsch et al., 1982; Kovacs, 1985; Kroenke et
al., 2009; Landgraf et al., 1996; Laurent et al., 1999; McGrath et al., 1996; Pagano et al.,
2000; Reynolds & Richmond, 1985; Shields & Cicchetti, 1997; Spielberger et al., 1983;
Stinson et al., 2008; Varni, 1998a, 1998b; Zeman et al., 2001) and parent’s (Beck et al.,
1996; DeLongis et al., 1988; Harding et al., 1980; Landgraf et al., 1996; Lanyon, 1978;
Medeiros et al., 1998; Zigmond & Snaith, 1983) mental health, and children’s health-
related quality of life (HRQoL; i.e., the impact of one’s health on their life; Feldman et
al., 2000) and well-being (i.e., one’s sense of how well their needs are being met;
Costanza et al., 2007) (Duffy et al., 1997; Feldman et al., 2000; Landgraf et al., 1996;
Shaffer et al., 1983; Singh et al., 1994; Varni, 1998a, 1998b; World Health Organization,
1998). Twenty associations exploring well-being provided no citation. Table 2.1 outlines
the exact measures and their frequency of use. Six quasi-experimental studies explored
pain in relation to psychosocial interventions (Lavigne et al., 1992; Lombholt et al., 2015;
Stinson et al., 2016; Stinson et al., 2020; Walco et al., 1992). The manipulation set them
aside from other studies included in this review, thus the results have been included in
Additional Files 3.1-3.3 and the figures.
2.4.3. Methodological Quality

The included studies were critically appraised using JBI tools (Moola et al., 2020;
Tufanaru et al., 2020) based on the associations used in the review rather than the stated
study design (e.g., daily diary studies were categorized as cross-sectional or cohort
depending on how the data were analyzed, studies with pain predicting psychosocial
factors were considered cross-sectional designs). For the two theses that contained two

studies each, separate appraisals were conducted. Fifty-one studies were cross-sectional
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and five were cohort. No studies were excluded based on the critical appraisal.

The median critical appraisal score was 75% (IQR = 20%). For the 51 cross-
sectional studies, scores ranged from 38% to 100%, with the identification and
management of confounds as the greatest weakness (Table 2.2). For the five cohort
studies, scores ranged from 40% to 89%, with the validity of the outcome measurement
(i.e., pain) as the lowest rated item (Table 2.3).

2.4.4. Findings of the Review

Findings of the review have been grouped based on the study aims, categories as
they map to the transactional model of stress and coping (Lazarus & Folkman, 1984), and
child/parent factors. See Table 2.4 for study details and Figure 2.2/Additional File 4 for a
summary.

Aim 1: Psychosocial Correlates

Primary Appraisals

Child correlates. There were 5 studies reporting on 28 associations between
primary appraisals and pain in children with JIA. Pain unpleasantness was positively
associated with pain intensity (in 5/5 associations; herein referred to as 5/5) (Stinson,
2006). Pain beliefs were significantly associated with pain intensity in 14/20 associations
(Thastum & Herlin, 2011; Thastum et al., 2005) and pain frequency in 2/3 associations
(Lomholt et al., 2013). Specifically, beliefs that pain causes harm and disability were
positively associated with pain (5/5 each). Beliefs that one lacks control over their pain
were positively associated with pain intensity (3/3) but not frequency (0/1). Beliefs there
is no cure and that others should help with their pain (i.e., solicitude) were partially

associated with pain intensity (1/3 and 1/2, respectively); whereas beliefs that emotions
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affect pain were not (0/2).

Taken together, although primary appraisals have been studied infrequently,
perceptions of pain unpleasantness and beliefs that pain causes harm, disability, and loss
of control appear to be consistently related to worse pain experiences in youth with JIA.

Secondary Appraisals — Internal Factors

Child correlates. There were 7 studies reporting on 22 associations between
internal factors a child may consider in their secondary appraisal and JIA pain, 8 of which
were significant. Self-efficacy was negatively associated with pain intensity in 3/3
associations. Barlow, Shaw, and Wright (2001) developed a measure to assess self-
efficacy in children with arthritis. Each of the subscales (activity, emotion, and symptom)
demonstrated a significant negative correlation to pain intensity. Vuorimaa and
colleagues (2011) used the same measure with a different factor structure (Vuorimaa et
al., 2007) in relation to pain frequency, wherein 2/6 associations were significant (i.e.,
social self-efficacy but not psychological or somatic self-efficacy). Four additional
internal factors were explored in relation to JIA pain. Neither children’s perceptions of
their physical appearance (0/3) (Baloueff, 1996) nor child- or parent-reported self-esteem
(0/4) (Baloueft, 1996; Kovalchuk et al., 2018) were associated with pain intensity. Stress
was positively related to pain intensity in 2/4 associations (Dimitrijevic Carlsson et al.,
2019; Schanberg et al., 2005; Upadhyay et al., 2021); however, it is worth noting that
nonsignificant results were only observed in one study with a small sample size (n = 16).
Interestingly, difficulties with cognitive functioning were negatively correlated with pain
intensity in select analyses (1/2) (Upadhyay et al., 2021).

Parent correlates. Four studies reported on 17 associations between parent
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cognitive factors and pain in children with JIA. Of those, 8/17 were significant. Parent
self-efficacy was negatively associated with pain intensity in 4/10 associations (Barlow et
al., 2000; Barlow et al., 2002) and pain frequency in 4/6 associations (Vuorimaa et al.,
2011). Specifically, psychosocial and symptom self-efficacy were negatively related to
child pain intensity in 3/5 and 1/5 associations, respectively (Barlow et al., 2000; Barlow
et al., 2002). Somatic and social self-efficacy, but not psychological self-efficacy, were
negatively related to child pain frequency in 2/2 associations each (Vuorimaa et al.,
2011). Parent self-esteem was not related to children’s JIA pain (0/1) (Kovalchuk et al.,
2018).

Taken together, despite the small sample sizes used in many of these studies,
various domains of parent and child self-efficacy and children’s perceptions of stress
have shown important associations to children’s JIA pain experiences.

Secondary Appraisals — External Factors

Child correlates. Sixteen studies reported on the relationship between social
factors (i.e., school and social functioning, parent responses to pain, family functioning)
and pain in children with JIA, with 30/105 significant associations. School functioning
was significantly associated with pain intensity in 13/19 associations (Armbrust et al.,
2016; Baloueft, 1996; Doherty et al., 1993; Klotsche et al., 2014; Sillfors et al., 2004;
Schanberg et al., 2005; Shelepina et al., 2011) and pain frequency in 1/1 association
(Sallfors et al., 2004). Greater pain was associated with more school absences or reduced
school activity (6/8) (Armbrust et al., 2016; Doherty et al., 1993; Séllfors et al., 2004)
and home-schooling compared to traditional schooling (1/1) (Shelepina et al., 2011). Pain

did not appear to be associated with children’s perceptions of their scholastic competence
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(0/3) (Baloueft, 1996). Similarly, social functioning and pain were significant related in
9/35 associations. More specifically, social functioning was significantly associated with
pain intensity in 8/34 associations (Baloueff, 1996; Hagglund et al., 1995; Klotsche et al.,
2014; Schanberg et al., 2005; Stinson, 2006; Thompson et al., 1987) and frequency in 1/1
association (Schanberg et al., 2003). Klotsche and colleagues (2014) found decreases in
pain over time predicted better school and social functioning across 7/8 timepoints within
one year. Schanberg and colleagues (2003) also found a positive correlation between
social concerns and pain frequency, and that pain scores were associated with increased
odds of foregoing social activity (2/2) (Schanberg et al., 2003; Schanberg et al., 2005).
No other associations were significant between pain and components of social
functioning including social support, competence, skills, self-control, acceptance,
communication, assertion, cooperation, or empathy (0/25) (Baloueff, 1996; Hagglund et
al., 1995; Stinson, 2006; Thompson et al., 1987).

Five studies reported on relationships between parent specific resources and
children’s pain intensity, all of which had a sample size of less than 60 parents. Parent
influences on the child’s mood (Vuorimaa et al., 2011) and responses to the child’s pain
(Jaworski, 1992) were not associated with pain frequency or intensity (0/11); however,
the measures used were not validated in this population. Family factors were variably
related to pain intensity (Kovalchuk et al., 2018; Ross et al., 1993; Thompson et al.,
1987). In some analyses, independence (1/3), achievement orientation (1/3), intellectual-
cultural orientation (1/3), activities (1/2), cohesion (1/5), and expressiveness (1/3) were
negatively associated with pain intensity, whereas harmony (1/2) was a positive

relationship. Other factors including conflict, control, relationships, moral-religious
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emphasis, active-recreational orientation, and organization demonstrated no relationships
(0/18).

Taken together, JIA pain is consistently associated with lower school and social
functioning, but less related to actual skills. Although parent and family factors
demonstrated less of a relationship, the studies included used small sample sizes and
adapted measures.

Coping

Child correlates. Pain coping strategies were frequently assessed, and
significantly associated with pain intensity in 15/61 associations (Bromberg, 2009;
Dimitrijevic Carlsson et al., 2019; Stinson, 2006; Thastum et al., 2005; Thastum et al.,
1997; Thastum et al., 1998), pain frequency in 3/6 associations (Lomholt et al., 2013;
Vuorimaa et al., 2011), and pain sensitivity in 2/21 associations (Cornelissen et al., 2014;
Thastum et al., 1997; Thastum et al., 1998). Greater coping ability and efficacy were
negatively associated with pain (3/3) (Bromberg et al., 2012; Vuorimaa et al., 2011).
Distraction is often cited as an adaptive coping strategy; however, only behavioral
distraction was negatively associated with pain (4/9) (Lomholt et al., 2013; Thastum et
al., 2005; Thastum et al., 1998). Neither broad measures of distraction (0/6) (Stinson,
2006; Thastum et al., 1997) nor measures of cognitive distraction (0/9) (Lombholt et al.,
2013; Thastum et al., 2005; Thastum et al., 1998) were associated with pain. The use of
positive self-statements is also presumed to be an adaptive coping style and was
negatively associated with pain intensity (but not frequency or sensitivity) in 4/9
associations (Lombholt et al., 2013; Thastum et al., 2005; Thastum et al., 1998).

Catastrophizing is often cited as a maladaptive coping strategy, which was positively
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associated with pain intensity, frequency, and sensitivity in 7/22 associations
(Cornelissen et al., 2014; Dimitrijevic Carlsson et al., 2019; Lomholt et al., 2013;
Thastum et al., 2005; Thastum et al., 1997; Thastum et al., 1998). The remaining coping
strategies were minimally or not associated with pain: externalizing (1/9) (Thastum et al.,
2005; Thastum et al., 1998); emotion focused avoidance (1/2) (Stinson, 2006); and
seeking social support, information seeking, approach, and reinterpretation (0/19)
(Stinson, 2006; Thastum et al., 2005; Thastum et al., 1997; Thastum et al., 1998). Many
studies exploring pain coping had relatively small sample sizes, likely contributing to the
heterogeneity in results.

Taken together, despite some variability, children’s coping strategies of
catastrophizing, behavioral distraction, and positive self-statements tended to show an
important relationship to JIA pain.

Outcomes

Child correlates. Forty-two studies reported on 183 associations between pain
and outcomes such as children’s pain interference, mental health, and well-being, 104 of
which were significant. Although a comprehensive review of the physical/functional
limitations imposed by JIA pain were beyond the scope of this review, three studies
found that the interference that pain imposed on daily activities was positively associated
with pain intensity in 13/13 associations (Kovalchuk et al., 2018; Stinson, 2006).

Broad measures of child mental health were not significantly associated with pain
intensity (0/8 associations) (Baildam et al., 1995; Kovalchuk et al., 2018; Thompson et
al., 1987; Vandvik & Eckblad, 1990) or sensitivity (0/8) (Cornelissen et al., 2014).

Externalizing symptoms (e.g., behavior) were also not associated with pain intensity
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(0/12) (Baloueft, 1996; Kovalchuk et al., 2018; Ross et al., 1993; Thompson et al., 1987;
Vandvik & Eckblad, 1990), a finding that was stable across measures, reporters (parent,
child), sample sizes (i.e., 23-60), and analyses (e.g., correlations, regressions).
Internalizing symptoms (e.g., distress, emotional functioning) were positively associated
with pain intensity in 10/16 associations (Anthony et al., 2011; Dimitrijevic Carlsson et
al., 2019; Klotsche et al., 2014; Ross et al., 1993; Thompson et al., 1987; Vandvik &
Eckblad, 1990; Vuorimaa et al., 2009) and with pain frequency in 1/1 association
(Vuorimaa et al., 2008). Most of the nonsignificant relationships used a proxy report to
measure internalizing symptoms. Anxiety symptoms were positively associated with pain
in 11/23 associations. More specifically, anxiety symptoms were positively associated
with pain intensity in 4/10 associations (Margeti¢ et al., 2005; Ross et al., 1993;
Schanberg et al., 2003; Stinson, 2006; Tarakci et al., 2011; Upadhyay et al., 2021), pain
frequency in 5/5 associations (Schanberg et al., 2003; Vuorimaa et al., 2011), and pain
sensitivity in 2/8 associations (Cornelissen et al., 2014). Across these studies,
nonsignificant relationships tended to be more prevalent in studies with smaller sample
sizes (i.e., 6/10 associations where n < 52). Depression symptoms were positively
associated with pain in 21/44 associations. Specifically, depression symptoms were
positively associated with pain intensity in 19/42 associations (Bromberg et al., 2012;
Connelly et al., 2012; El-Najjar et al., 2014; Hagglund et al., 1995; Hanns, 2018;
Jaworski, 1992; Margeti¢ et al., 2005; Rashid et al., 2018; Ross et al., 1993; Schanberg et
al., 2003; Tarakcr et al., 2011; Tupper, 2012; Upadhyay et al., 2021; Yan et al., 2020) and
pain frequency in 2/2 associations (Vuorimaa et al., 2011). While most scales assessed

various depression symptoms (e.g., Children’s Depression Inventory, Mood and Feelings
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Questionnaire), some studies explored individual symptoms. Negative affect (Bromberg
et al., 2012; Tupper, 2012), but not hopelessness or sadness (Hagglund et al., 1995), was
found to be positively associated with greater pain intensity. Using a daily diary
methodology, Connelly and colleagues (2012) explored the relationship between emotion
regulation and pain intensity. Although lower pain intensity was not correlated with
child- or parent-reported emotion regulation or the adaptive upregulation of positive
emotions, findings suggested that children with lower pain intensity were better able to
manage their negative emotions and had fewer mood fluctuations day-to-day (i.e., less
variability in positive and negative affect). Two studies explored the impact of pain on
depression symptoms longitudinally. Hanns (2018) found that higher baseline pain
intensity was associated with worse depression symptoms over 12 months; results that
were in keeping with other studies (Yan et al., 2020). Across these associations,
nonsignificant results were common in studies published before the year 2000; however,
these studies also tended to report on younger samples (e.g., childhood) and using parent
reports of depression symptoms (i.e., 7/7).

Greater HRQoL was significantly associated with lower pain intensity (28/37)
(Amine et al., 2009; Klotsche et al., 2014; Kovalchuk et al., 2017; Kovalchuk et al.,
2018; Listing et al., 2018; Luca et al., 2017; Oen et al., 2021; Oen et al., 2009; Selvaag et
al., 2003; Stinson, 2006; Tarakci et al., 2011; Tarkiainen et al., 2019; Vandvik &
Eckblad, 1990) and lower pain intensity variability (1/1) (Tupper et al., 2013), and
greater well-being was significantly associated with lower pain intensity (15/16)
(Kovalchuk et al., 2018; Mabhler et al., 2017; Oen et al., 2009; Rashid et al., 2018;

Sallfors et al., 2004; Selvaag et al., 2005; Tarakci et al., 2011) and pain frequency (4/4)
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(Sallfors et al., 2004; Vuorimaa et al., 2011). These findings were consistent across
measures (e.g., Childhood Health Assessment Questionnaire, Pediatric Quality of Life
Inventory), timeframes (e.g., usual, past week), reporters (child, parent, HCP), and
analyses (e.g., correlations, regressions). In addition to cross-sectional studies, Listing
and colleagues (2018) found that greater pain intensity at baseline was not only
associated with lower HRQoL at baseline, but also 36 months later. Similar results were
found by others (Klotsche et al., 2014; Oen et al., 2009; Tarkiainen et al., 2019).
Nonsignificant results were more prevalent in studies with small sample sizes (i.e., 3/5
studies where n < 36) and those assessing psychosocial HRQoL especially with the Child
Health Questionnaire (7/11 studies).

Parent correlates. Six studies reported on 22 associations between parent mental
health outcomes and JIA pain. Mothers’ mental health was over-represented (samples
ranged from 83% to 100% female). Across these studies, 9/22 associations were
significant. Parent internalizing symptoms (e.g., distress) were positively related to child
pain intensity in 2/3 associations (Bruns et al., 2008; Ross et al., 1993). Parental
symptoms of anxiety were not associated with child pain intensity or frequency (0/3)
(Barlow et al., 2002; Vuorimaa et al., 2011). Parental symptoms of depression were
positively associated with pain frequency (3/4) (Vuorimaa et al., 2011), but not intensity
(0/2) (Anthony et al., 2011; Barlow et al., 2002); however, the latter two studies had
smaller sample sizes (n < 51). Parent identified limitations that pain imposed on their
daily activities were positively associated with their child’s pain in 4/10 associations
(Anthony et al., 2011; Bruns et al., 2008; Kovalchuk et al., 2018). More specifically,

Bruns and colleagues (2008) were unable to demonstrate a relationship between caregiver
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burden and child pain intensity; however, Kovalchuk and colleagues (2018) found that
time and emotional impact were positively correlated with parent- (but not child-)
reported pain intensity. Furthermore, Anthony and colleagues (2011) found that although
parent-reported hassles (i.e., perceptions of daily events like the weather and their
workload as negative) were not significantly associated with child pain intensity, the
frequency of parent-reported uplifts (i.e., parents identifying daily events as positive) was
interestingly associated with greater child-reported pain.

Taken together, internalizing symptoms in children (anxiety, depression, and
interference) and parents (depression, impacts on time and emotions, and more frequent
uplifts) tend to demonstrate reliable associations to greater pain in children in studies
with sufficient sample sizes using validated self-report measures, whereas greater
HRQoL/well-being appears to be robustly related to lower JIA pain in children with JIA.
Aim 2: Prognostic Factors

Primary Appraisals

Child factors. The relationship between pain beliefs and pain were assessed
prognostically in one study (Thastum & Herlin, 2011), wherein 4/5 associations were
significant. Following up on their earlier work, Thastum and Herlin (2011) explored the
impact of pain beliefs on pain intensity two years later. They found that baseline beliefs
of harm, disability, and lack of control (but not that there is no medical cure) were
positively correlated with later pain intensity, and that cognitive beliefs (i.e., the sum of
the above beliefs) predicted greater pain intensity two years later. Taken together, pain
beliefs are an important prognostic factor for later JIA pain experiences.

Outcomes
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Child factors. Prognostically, the relationship between depression symptoms and
pain intensity were explored in four studies (Connelly et al., 2012; Hanns, 2018; Hoff et
al., 2006; Rashid et al., 2018). Of those, depression symptoms significantly predicted
pain intensity in 7/14 associations. Connelly and colleagues (2012) used a 28-day daily
diary study to explore whether emotion regulation predicted pain intensity. Through
linear mixed models, they found similar results longitudinally as were reported cross-
sectionally. Namely, greater variability in positive and negative emotions predicted
greater pain intensity over time, and the adaptive upregulation of positive emotions
following a drop in emotions predicted lower pain intensity over time. Two studies using
the same database (Hanns, 2018; Rashid et al., 2018) found that more depression
symptoms at baseline predicted greater pain intensity and less improvement in pain over
at least one year. Rashid and colleagues (2018) went on to conduct a group-based
trajectory analysis, however no differences in depression symptoms across pain groups
were observed. Finally, Hoff and colleagues (2006) assessed depression symptoms and
pain intensity dyadically over 12 months. Although child-reported baseline depression
symptoms did not predict later parent-reported pain intensity, it predicted later child-
reported pain intensity when pain was low at baseline.

The relationship between well-being and pain was also explored by Rashid and
colleagues (2018), wherein 4/8 associations were significant. Worse baseline well-being
was significantly correlated with less change in pain intensity over 12 months; however,
change in well-being was not correlated with change in pain intensity. Moreover, in their
group-based analyses, the “consistently high” and “improved pain” groups had

significantly worse baseline well-being than the “consistently low” pain group, and
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improvements in well-being at six months were more likely in the “improved pain” group
compared to the “consistently low” pain group.

In sum, the predictive value of depression symptoms on later pain experiences
appeared to be contingent on the specific symptoms assessed and the reporter of these
variables. Nevertheless, greater depression symptoms and lower well-being were
predictive of worse pain intensity over time, but both relationships are likely more
complex.

2.5. Discussion

Pain is a common experience that affects children with JIA in many ways. Across
61 studies, 516 unique associations between pain and psychosocial factors were
identified. Most studies explored these associations cross-sectionally, with 51
associations explored longitudinally. The studies were of moderate quality, with the
identification of confounds, and validity of outcome (i.e., pain) measures as the biggest
areas for improvement. All studies were nevertheless included. Various factors were
explored in relation to JIA pain, speaking to the complex relationships that exist;
however, the emphasis was predominantly on child outcomes (e.g., mental health, well-
being) and less on primary and secondary appraisals within the child and caregiver.
Within and between studies, only a few variables were always related to JIA pain
(unpleasantness and interference; beliefs of harm, disability, and control). The
heterogeneity of most results is likely attributable to the moderate study quality,
variability in measures and reporters, and small sample sizes; publication year did not
appear to impact results substantially across these categories. Various factors are

nevertheless important to consider as the associations were generally significant and
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trending in the same direction.

With regards to children’s primary appraisals, two constructs were looked at in
relation to JIA pain — perceptions of pain unpleasantness and pain beliefs. These
perceptions and beliefs are assumptions of reality through which events such as arthritis
pain can be interpreted, and are thereby presumed to affect coping efforts and the pain
experience (Turner et al., 2000). For example, a child who believes their JIA pain is
purely physical in nature may feel a lack of control over their pain, thus increasing the
attention given to their pain experience. While only a few studies explored these
associations, results consistently demonstrated that perceptions of unpleasantness and
beliefs that pain signifies harm, causes functional disability, and is unable to be
controlled were significantly associated with worse JIA pain cross-sectionally and
longitudinally. Less consistently, beliefs that there is no cure, that emotions impact pain,
and that others should respond solicitously tended to be associated with greater pain. Pain
beliefs appear to be a promising area for future research, especially in conjunction with
pain neuroscience as an intervention to target unhelpful beliefs.

A few constructs were explored pertaining to the child’s and parent’s assessments
of their internal and external resources available to manage JIA pain (i.e., secondary
appraisals). While some internal resources (self-esteem, cognitive functioning, stress,
perceptions of physical appearance) were minimally explored, one was explored in
greater depth. Self-efficacy is one’s expectations of success in performing the behaviors
required to meet a specific outcome (Bandura, 1977), which has theoretical implications
for the actions one takes, the amount of effort exerted, and the nature of one’s thoughts

and emotions (Barlow et al., 2001). It is thought to be an key mechanism of change in
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fostering resilience (Tomlinson et al., 2017). Although a relatively nascent construct in
pediatric pain, within broader pain populations it has also been associated with lower pain
severity (Jackson et al., 2014). Two teams explored self-efficacy in this population using
different subscales and pain outcomes. Across these studies, both child and parent self-
efficacy (albeit in different domains) were generally related to better pain experiences.
Thus, self-efficacy is a vital construct for further exploration.

Various factors pertaining to external resources were also explored. While JIA
pain was not associated with impaired social skills, it was generally associated with
worse school (e.g., attendance, paying attention in class, keeping up with schoolwork)
and social (e.g., getting along with others, having friends) functioning. These findings
parallel the pain literature (Forgeron et al., 2010; Groenewald et al., 2019) and can be
understood through the interpersonal fear avoidance model of pain (Goubert & Simons,
2014). The child’s internal pain experience is theorized to lead to negative cognitions,
which can contribute to avoidant behaviors (e.g., avoiding school or friends). This can
limit the child’s social support which, upon future secondary appraisals, can further
aggravate the child’s pain. Longitudinal designs are required to fully understand these
pathways. This model also highlights how parents contribute to children’s pain
experiences. Parent pain responses (e.g., responding protectively, reinforcing activity
restriction, distracting) were not significantly related to JIA pain in this review, which is
in line with a recent meta-analysis demonstrating that they are more closely related to
functional disability (Harrison et al., 2020). Family variables (e.g., harmony, cohesion)
have also been postulated to affect pain intensity in JIA; however, in this review, as in the

broader literature (Lewandowski et al., 2010), these relationships were unreliable. Pain
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was inconsistently associated with greater harmony and less achievement, achievement
orientation, expressiveness, activities, cohesion, and intellectual-cultural orientation. It is
possible that JIA pain may cause a unique dynamic within the family, wherein the family
engages in fewer activities, is less cohesive, and is more co-dependent. Greater family
harmony was an interesting finding, which was theorized to be because an overly
harmonious and responsive environment may reinforce pain behaviors (Ross et al., 1993).
These results must be interpreted with caution given the small sample sizes of the studies
exploring them. More research with larger samples, new pain-specific family measures,
and longitudinal studies showing how family functioning varies with pain flares is
warranted.

Coping, or the intentional use of thoughts and behaviors to manage stressful
experiences (Compas et al., 2014), was also explored in relation to JIA pain. Certain
coping strategies are posited to be adaptive and have the potential to improve the child’s
well-being and pain experience (e.g., seeking information and social support, problem
solving, positive self-statements, distraction). Other strategies are viewed as maladaptive
and are thought to be associated with worse well-being and pain (e.g., emotion-focused
avoidance, catastrophizing, externalizing; Reid et al., 1998). With that said, there is
significant variability in the pediatric pain literature regarding coping theories, measures,
and responses (Nabbijohn et al., 2021), which was also observed in this review. While the
associations identified in this review trended in the expected directions, results were
neither straightforward nor unanimous. Specifically, only positive self-statements and
behavioral distraction were generally associated with reduced pain, and only

catastrophizing tended to be associated with greater pain. Strategies such as seeking
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social support and information, externalizing, emotion-focused avoidance, and approach
were not significant in either direction. These results are likely a function of the broader
variability in the literature (Nabbijohn et al., 2021) as well as the small sample sizes of
the included studies. Moreover, no studies investigated these findings longitudinally or
explored parent coping. As such, there is a clear need for more theoretically-driven
research understanding the role of child and parent coping in JIA pain cross-sectionally
and longitudinally.

Outcomes in relation to JIA pain (e.g., mental health, well-being) were explored
most frequently and are presumed to be a result of the primary and secondary appraisals
and coping efforts and can subsequently influence future appraisals. One of the most
consistent findings of this review was the negative relationship between pain and
measures of HRQoL and well-being. Results were demonstrated cross-sectionally and
longitudinally in both directions (i.e., pain predicting lower well-being and the reverse).
In considering the multidimensional nature of pain, HRQoL comprises the evaluative
component, or the way in which pain affects one’s broader well-being such as their
functioning (Melzack, 1975; Stinson & Prescott, 2021). Thus, the consistent and
bidirectional relationships identified in this review are well grounded in the literature.
Although nonsignificant results were observed, they were more prevalent in studies with
smaller sample sizes and those using the Child Health Questionnaire (a measure reported
to be confusing due to the varying response options and recall periods across items;
Hullmann et al., 2011). Although broad measures of child mental health and externalizing
symptoms were not related to JIA pain, significant associations were often observed with

measures assessing internalizing symptoms, and more specifically symptoms of
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interference, anxiety, and depression. Nonsignificant results tended to occur in younger
samples, when proxy reports of internalizing symptoms or pain were used, and in studies
with smaller sample sizes. As pain and internalizing symptoms are internal experiences,
proxy reporters may not fully understand the child’s experiences with either, leading to
null results. Nevertheless, these findings parallel what has been seen in the broader
pediatric pain literature (McKillop & Banez, 2016). With regards to the relationships
between pain and depression symptoms, interestingly results were retained in
longitudinal designs, with some studies finding that pain predicted later depression
symptoms, and other studies demonstrating the reverse. Current frameworks suggest that
rather than one causing the other, there is a shared vulnerability wherein pain and
internalizing symptoms may develop and maintain one another (for reviews see:
Jastrowski Mano et al., 2019; Soltani et al., 2019; Vinall et al., 2016).

The role of parent mental health is also salient in these frameworks. In this
review, a small number of studies cross-sectionally explored the relationship between
parent (largely maternal) mental health and JIA pain. Although anxiety symptoms were
not related to pain, few studies examined this. Broader measures of internalizing and
depression symptoms demonstrated a relationship to greater JIA pain in some but not all
associations, as did scales assessing the impacts pain has on parents’ time and emotions.
This is consistent with the small to null effects found in a recent meta-analysis on the role
of parent factors in pediatric pain (Donnelly et al., 2020). As suggested by the
abovementioned frameworks, it is likely that the relationship does exist, however is more
complex than correlations may suggest. According to social learning theory, a parent

observing their child in pain may experience internalizing symptoms which through
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modelling and specific responses may contribute to the child’s own internalizing
symptoms and draw greater attention to their pain experience. More research is needed to
further test these frameworks, particularly as it relates to paternal mental health. Another
interesting finding emerged, wherein more parent-reported uplifts, or positive events in
the day, was associated with greater pain (Anthony et al., 2011). It was posited that
increased pain led to parents being more attentive to positive daily experiences or that
parents were more attentive to their child’s pain when there were more positive events in
the day; however, future research is warranted to test these theories.

In sum, numerous psychosocial correlates have been identified in relation to JTA
pain, all of which have important implications in the child’s future appraisals of JIA pain
and are key targets for pain assessment and intervention. This study had strengths in its
inclusion of multiple dimensions of the pain experience, a broad array of psychosocial
factors, multiple reporters, and unlimited inclusion dates and quantitative designs. There
are also limitations. The search was restricted to children 0-17 years of age; some studies
were excluded because they included youth 18 years and older, thus limiting the scope of
this review. Similarly, only studies that included “pain” or some variation of the term in
their abstracts were included. It is possible that some studies were missed as they did not
mention pain or used a different dimension of pain all together (e.g., impact, number of
painful joints). Finally, given the heterogeneity of the associations and samples included,
the focus was on significance and directionality. Future research may benefit from using
effect sizes and meta-analytic techniques to further explore these relationships (McKillop
& Banez, 2016), though at present methodology and measurement is so diverse across

studies that this may be premature.
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The results of this review identify important research directions. Most studies
assessed correlational relationships between psychosocial factors and JIA pain. To
advance our understanding of factors predictive of JIA pain, there is a need for high
quality longitudinal designs. With regards to methodological considerations, participants
were largely females with polyarticular or oligoarticular JIA. Future research should seek
to explore the pain experience in other populations such as males, other JIA subtypes, and
diverse ethnic backgrounds. Furthermore, over 20 studies did not clearly cite or describe
their pain measure, 15 relied on a proxy report of pain, and seven did not clarify who the
reporter was. While some of these studies may have predated best practice in pediatric
pain research, it is recommended that future studies obtain self-reports of pain in children
ages 5-6 years old and older (von Baeyer, 2006) and behavioral observations for younger
or nonverbal children (von Baeyer & Spagrud, 2007). Assessment of pain in younger or
nonverbal children nevertheless remains an important area where further research is
required, especially in the context of JIA. These results similarly highlight the
inconsistency in measures used to assess psychosocial factors, suggesting the need for
greater consensus and psychometric support across measures in this population.
Moreover, it is well known that these relationships are more complex than can be
expressed through correlations or main effects. An important next step will be to use
larger samples and/or open databases that allow for complex analyses that will offer
insight into how biopsychosocial factors interact to affect JIA pain (e.g., functioning,
rheumatoid factor, cyclic citrullinated peptide antibodies, the child’s growth and
development, bone and mineral metabolism) (McKillop & Banez, 2016), and how the

relationship between psychosocial factors and pain may differ based on subgroups of
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individuals (e.g., the 10-15% of children with JIA who experience more chronic JIA)
(Shiff et al., 2018; Tesher et al., 2022). Finally, this review has highlighted a restricted set
of psychosocial correlates, despite a call nearly 2 decades ago to explore the role of
parent/family factors in relation to pain (Palermo & Chambers, 2005), and more recent
calls to take a strengths-based approach (Cousins, Kalapurakkel, et al., 2015). As such, in
addition to more rigorously assessing the identified associations, there are many factors
that were not identified in this review and as such have yet to be explored in relation to
JIA pain (e.g., parent factors, temperament/personality dimensions, resilience).

These findings have important clinical implications. Of primary importance is that
pain should be assessed comprehensively and regularly in clinics. Stinson and Prescott
have outlined several brief and validated pain assessment measures to use with youth
diagnosed with JIA (Stinson & Prescott, 2021). The psychosocial factors identified play
an important role in the child’s pain experience, regardless of whether they cause, are
caused by, or are only tangentially related to JIA pain. In line with the interdisciplinary
approach to pain management, while pharmacological and physical strategies may be
appropriate, psychosocial supports may also be warranted given these results. With
regards to psychological interventions, there is preliminary support for their efficacy in
reducing pain (and improving other outcomes) in children with JIA (Butler et al., 2022;
Cohen et al., 2017). The findings of this review can help refine and design new
interventions tailored to address factors associated with worse pain and promote factors
associated with reduced pain.

2.6. Conclusions

JIA pain is a complex and pervasive issue. This study has identified psychosocial
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factors that tend to be associated with or predictive of JIA pain, including child pain
beliefs, internal and external resources (e.g., self-efficacy, social factors, intervention
participation), and outcomes such as internalizing symptoms and well-being. Results
however should be interpreted with caution given the heterogeneity of findings. These
results can help guide the clinical care of children with JIA and can better inform
interventions. Moreover, this study has identified several directions for future research,
including the use of validated pain measures and larger samples to explore the
interactions amongst variables.
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Figure 2.2.  Psychosocial Factors Identified and their Associations with Pain Intensity,
Frequency, and Sensitivity in Youth with JIA
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2.12. Tables

Table 2.1. Measures Used in the 61 Included Studies (N = 516 associations)

Domain Construct Measure Acronym Frequency
Pain Intensity Pediatric Pain Questionnaire (Varni et al., 1987) PPQ 168
E-Ouch (Stinson et al., 2008) - 44
Faces Pain Scale & Faces Pain Scale Revised (Bieriet FPS(-R) 43
al., 1990; Hicks et al., 2001)
Childhood Health Assessment Questionnaire (Singh et CHAQ 40
al., 1994)
Patient-Reported Outcomes Measurement Information PROMIS 9
System (Cella et al., 2007)
Recalled Pain Inventory (Cleeland, 2009; Stinson et al., RPI 4
2008)
Graded Chronic Pain Scale GCPS 3
Pain Intensity Scale (Filocamo et al., 2011) PIS 3
Child Health Assessment Questionnaire (Billings et al., HAQ 2
1987)
SUPERKIDZ (Luca et al., 2017) - 2
Juvenile Arthritis Multidimensional Assessment Report JAMAR 1
(Von Korff et al., 1992)
No reference -- 109
Frequency Structured Pain Questionnaire (Mikkelsson et al., 1996) SPQ 29
Faces Pain Scale & Faces Pain Scale Revised (Bieriet FPS(-R) 7
al., 1990; Hicks et al., 2001)
Pain Intensity Scale (Filocamo et al., 2011) PIS 3
Pediatric Pain Questionnaire (Varni et al., 1987) PPQ 4
No reference -- 4
Sensitivity Quantitative Sensory Testing (Meier et al., 2001) QST 24
The Cold Pressor Task (Zeltzer et al., 1989) CPT 16
No reference -- 1
Primary Pain Unpleasantness E-Ouch (Stinson et al., 2008) - 3
Appraisals Recalled Pain Inventory (Cleeland, 2009; Stinson et al., RPI 2
2008)
Pain Beliefs Survey of Pain Attitudes (Jensen et al., 1994) SOPA 28
Secondary  Self-Efficacy Children’s Arthritis Self-Efficacy Scale (Barlow etal., CASE 9
Appraisals - 2001)
Internal Self-Esteem Self-Perception Profile for Children and Adolescents SPPC/A 3
(Harter, 1985, 1988)
Child Health Questionnaire (Landgraf et al., 1996) CHQ 2
Stress Patient-Reported Outcomes Measurement Information PROMIS 2
System (Cella et al., 2007)
Perceived Stress Scale (Cohen et al., 1983) PSS-10 1
No reference -- 1
Physical Appearance Self-Perception Profile for Children and Adolescents SPPC/A 3
(Harter, 1985, 1988)
Cognitive Function  Patient-Reported Outcomes Measurement Information PROMIS 2
System (Cella et al., 2007)
Parent Self-Efficacy Parent Arthritis Self-Efficacy Scale (Barlow et al., PASE 16
Secondary 2000)
Appraisals - Self-Esteem Child Health Questionnaire (Landgraf et al., 1996) CHQ 1
Internal
Secondary  School Functioning Pediatric Quality of Life Inventory — Core & Arthritis  PedsQL 8
Appraisals - Modules (Varni, 1998a, 1998b)
External Childhood Health Assessment Questionnaire (Singh et CHAQ 3
al., 1994)
Self-Perception Profile for Children and Adolescents SPPC/A 3

(Harter, 1985, 1988)
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Domain Construct Measure Acronym Frequency
Child Health Assessment Questionnaire (Billings et al., HAQ 2
1987)
Revised Children’s Manifest Anxiety Scale (Reynolds RCMAS 1
& Richmond, 1985)
No reference -- 3
Social Functioning ~ Social Skills Rating System (Gresham & Elliott, 1990) SSRS 15
Pediatric Quality of Life Inventory — Core & Arthritis ~ PedsQL 10
Modules (Varni, 1998a, 1998b)
Child Behavior Checklist (Achenbach & Edelbrock, CBCL 3
1983)
Self-Perception Profile for Children and Adolescents SPPC/A 3
(Harter, 1985, 1988)
Revised Children’s Manifest Anxiety Scale (Reynolds RCMAS 2
& Richmond, 1985)
Social Support Questionnaire — Revised (Sarason et al., SSQR 2
1987)
Parent Pain West Haven-Yale Multidimensional Pain Inventory WHYMPI 9
Responses (Kerns et al., 1985)
Family Family Environment Scale (Moos & Moos, 1987) FES 35
Relationships Child Health Questionnaire (Landgraf et al., 1996) CHQ 4
No citation -- 2
Interventions® Pain Management Intervention (Lavigne et al., 1992) - 9
Cognitive Behavioral Therapy Intervention (Walcoet  CBT 1
al., 1992)
Cognitive Behavioral Therapy Group Intervention CBT 10
(Lomholt et al., 2015)
Peer-Led Intervention (Stinson et al., 2016) iPeer2Peer 1
Self-Management Intervention (Stinson et al., 2020) TTC 3
Coping Coping Pain Coping Questionnaire® (Thastum et al., 1998) PCQ 76
Pain Catastrophizing Scale for Children (Crombez et PCS-C 9
al., 2003)
Coping Strategies Questionnaire for Children (Gil et al., CSQ-C 1
1991; Rosenstiel & Keefe, 1983)
No reference -- 2
Outcomes  General Mental Pediatric Symptom Checklist (Pagano et al., 2000) PSC 8
Health Child Behavior Checklist (Achenbach & Edelbrock, CBCL 5
1983)
Child Health Questionnaire (Landgraf et al., 1996) CHQ 2
Rutter Parental Screening Questionnaire (Graham & - 1
Rutter, 1968)
Externalizing Child Behavior Checklist (Achenbach & Edelbrock, CBCL 5
Symptoms 1983)
Child Health Questionnaire (Landgraf et al., 1996) CHQ 4
Self-Perception Profile for Children and Adolescents SPPC/A 3
(Harter, 1985, 1988)
Internalizing Pediatric Quality of Life Inventory — Core & Arthritis  PedsQL 8
Symptoms Modules (Varni, 1998a, 1998b)
Child Behavior Checklist (Achenbach & Edelbrock, CBCL 3
1983)
Child Vulnerability Scale (Forsyth et al., 1996) CVS 1
Patient Health Questionnaire (Kroenke et al., 2009) PHQ-4 1
No reference -- 4
Anxiety Symptoms  State-Trait Anxiety Inventory for Children (Spielberger STAI-C 12
et al., 1983)
Revised Children’s Manifest Anxiety Scale (Reynolds RCMAS 4
& Richmond,1985)
Pediatric Quality of Life Inventory — Core & Arthritis ~ PedsQL 2
Modules (Varni, 1998a, 1998b)
Patient-Reported Outcomes Measurement Information PROMIS 2

System (Cella et al., 2007)



Domain Construct Measure Acronym Frequency

Trauma Symptom Checklist for Children (Briere, 1996) TSC-C 2
Screen for Child Anxiety Related Disorders (Birmaher SCARED 1

et al.,, 1995)
Mood/Depression  Children’s Depression Inventory (Kovacs, 1985) CDI 12
Symptoms Mood and Feelings Questionnaire (Angold et al., 1995) MFQ 12
Positive and Negative Affect Scale for Children PANAS-C 8

(Laurent et al., 1999)

Child Behavior Checklist (Achenbach & Edelbrock, CBCL 6
1983)

Facial Affective Scale (McGrath et al., 1996) FAS 4
Patient-Reported Outcomes Measurement Information PROMIS 3
System (Cella et al., 2007)

Children’s Emotion Management Scale (Zeman et al., -
2001)

Differential Emotions Scale — IV (Kotsch et al., 1982)  DES-IV
Emotion Regulation Scale (Shields & Cicchetti, 1997) -
Hopelessness Scale for Children (Kazdin et al., 1983) -
Revised Child Anxiety and Depression Scale (Chorpita RCADS
et al., 2000)

Trauma Symptom Checklist for Children (Briere, 1996) TSC-C 2
Centre for Epidemiological Studies Depression Scale =~ CES-DC 1
for Children (Faulstich et al., 1986)

1
\]

Pain Interference/ Recalled Pain Inventory (Cleeland, 2009; Stinson et al., RPI 6
Limitations 2008)
Child Health Questionnaire (Landgraf et al., 1996) CHQ 4
E-Ouch (Stinson et al., 2008) - 3
Health-Related Pediatric Quality of Life Inventory — Core & Arthritis  PedsQL 22
Quality of Life Modules (Varni, 1998a, 1998b)
(HRQOL) Juvenile Arthritis Quality of Life Questionnaire (Duffy JAQQ 7
etal., 1997)
Child Health Questionnaire (Landgraf et al., 1996) CHQ 5
Quality of My Life Scale (Feldman et al., 2000) QoML 3
Clinically Derived Global Score for Psychosocial CGAS 1
Functioning (Shaffer et al., 1983)
Well-being Global Assessment of Well-being Visual Analogue -- 20
Scale
Childhood Health Assessment Questionnaire (Singh et CHAQ 7
al., 1994)

World Health Organization Well-Being Index (World ~ WHO-5 1
Health Organization, 1998)

Parent General Mental Lanyon Psychological Screening Inventory (Lanyon, - 2
Outcomes  Health 1978)
Self-Reporting Questionnaire (Harding et al., 1980) SRQ-20 1

Anxiety Symptoms  Hospital Anxiety and Depression Scale (Zigmond & HADS 3
Snaith,1983)

Mood/Depression Hospital Anxiety and Depression Scale (Zigmond & HADS 3

Symptoms Snaith,1983)

Beck Depression Inventory (Beck et al., 1996) BDI 3
Pain Interference/ Revised Hassles and Uplifts Scale (DeLongis et al., - 5
Limitations 1988)

Child Health Questionnaire (Landgraf et al., 1996) CHQ 4

Caregiver Burden Scale (Medeiros et al., 1998) CBS 1

Note. *See supplementary material for results. "Some studies used a preliminary version of this scale.
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Table 2.2.  Critical Appraisal Results for Analytical Cross Sectional Studies

Author & Year Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 %
Amine 2009 Y Y U Y N N U Y 50%
Anthony 2011% Y Y Y Y Y Y Y Y 100%
Armbrust 2016 Y Y N Y Y Y U Y 75%
Baildam 1995 Y Y Y Y N N Y N 63%
Baloueff 1996 Y Y Y Y Y Y Y Y 100%
Barlow 2000 Y N Y Y N N U Y 50%
Barlow 2001 Y N Y Y N N U Y 50%
Barlow 2002 N N Y Y N N Y Y 50%
Bromberg 2009* Y Y Y Y N N Y Y 75%
Bromberg 2012} Y Y Y Y Y Y Y Y 100%
Bruns 2008 Y Y Y Y N N U Y 63%
Cornelissen 2014 Y Y Y Y N N Y Y 75%
Dimitrijevic Carlsson 2019 'Y Y N Y N N Y Y 63%
Doherty 1993 Y Y Y Y N N Y Y 75%
El-Najjar 2014 Y Y Y Y N N U Y 63%
Hagglund 1995 Y Y Y Y Y Y Y Y 100%
Hanns 2018-2# Y Y Y Y Y Y u Y 88%
Jaworski 1992 Y N Y Y N N Y Y 63%
Klotsche 2014 Y Y U Y Y Y U Y 75%
Kovalchuk 2017 N N U Y N N Y Y 38%
Kovalchuk 2018 N N Y Y N N U Y 38%
Listing 2018 Y Y Y Y U U U Y 63%
Lombholt 20137 Y Y Y Y N N Y Y 75%
Luca 2017 Y N Y Y N N Y Y 63%
Mabhler 2017 Y Y U Y N N U Y 50%
Margeti¢ 2005 U N Y Y N N Y Y 50%
Oen 20098 Y Y U Y Y Y U Y 75%
Oen 20218 Y N U Y Y Y U Y 63%
Ross 1993 Y Y Y Y Y Y Y Y 100%
Sallfors 2004 Y Y Y Y N N N Y 63%
Schanberg 2003% Y Y Y Y N N Y Y 75%
Schanberg 2005% Y Y Y Y Y Y Y Y 100%
Selvaag 2003 N Y N Y Y Y N Y 63%
Selvaag 2005 N N Y Y N N U Y 38%
Shelepina 2011 N N Y U N N U Y 25%
Stinson 2006-1F Y Y Y Y N N Y Y 75%
Stinson 2006-2 Y Y Y Y N N Y Y 75%
Tarakci 2011 Y Y Y Y N N Y Y 75%
Tarkiainen 2019 Y 8] Y Y Y Y 6] Y 75%
Thastum 1997 Y Y Y Y N N Y Y 75%
Thastum 1998 N N Y Y N N Y Y 50%
Thastum 20057 Y Y Y Y Y Y Y Y 100%
Thompson 1987 Y U Y Y N N Y Y 63%
Tupper 2012 Y Y Y Y N N Y Y 75%
Tupper 20137 u Y Y Y Y Y Y Y 88%
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Author & Year Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 %
Upadhyay 2021 N N Y Y N N Y Y 50%
Vandvik 1990 Y N Y Y N N Y Y 63%
Vuorimaa 20083 Y Y Y Y N N 6] 6] 50%
Vuorimaa 20093 Y Y Y Y N N 6] 6] 50%
Vuorimaa 20118 Y Y Y Y N N Y Y 75%
Yan 2020 Y Y Y Y N N Y Y 75%
% 80% 69% 82% 98% 29% 29% 61% 94%

Note. JBI critical appraisal for quasi-experimental studies: Q1 = Were the criteria for inclusion in the sample clearly
defined? Q2 = Were the study subjects and the setting described in detail? Q3 = Was the exposure measured in a valid
and reliable way? Q4 = Were objective, standard criteria used for measurement of the condition? Q5 = Were
confounding factors identified? Q6 = Were strategies to deal with confounding factors stated? Q7 = Were the outcomes
measured in a valid and reliable way? Q8 = Was appropriate statistical analysis used?

LI 11. 8. 89 Studies with overlapping datasets. Y = Yes; N = No; U = Unclear.
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Table 2.3. Critical Appraisal Results for Analytical Cohort Studies

Author & Year Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10 Q11 %

Connelly 2012 NA NA Y N N N Y Y Y Y Y 67%
Hanns 2018-1%  N/A  N/A Y Y Y N U Y N N Y 56%
Hoff 2006 NA NA Y Y Y N Y Y Y Y Y 89%
Rashid 2018+ U NA U Y Y N U Y N N Y 40%
Thastum 201177 N/A  N/A Y Y Y Y Y Y Y 89%

% 0% N/A  80% 80% 80% 0% 60% 100% 60% 60%  100%

Note. JBI critical appraisal for cohort studies: Q1 = Were the two groups similar and recruited from the same population?
Q2 = Were the exposures measured similarly to assign people to both exposed and unexposed groups? Q3 = Was the
exposure measured in a valid and reliable way? Q4 = Were confounding factors identified? Q5 = Were strategies to deal
with confounding factors stated? Q6 = Were the groups/participants free of the outcome at the start of the study (or at the
moment of exposure)? Q7 = Were the outcomes measured in a valid and reliable way? Q8 = Was the follow up time
reported and sufficient to be long enough for outcomes to occur? Q9 = Was follow up complete, and if not, were the
reasons to loss to follow up described and explored? Q10 = Were strategies to address incomplete follow up utilized?
Q11 = Was appropriate statistical analysis used?

LI 1118, 88 Studies with overlapping datasets. Y = Yes; N = No; U = Unclear; N/A = Not applicable
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Table 2.4.

Study Characteristics and Results

Author, Sample Age(s) x or % % JIA  Pain: Construct  Psychosocial Factor(s): Construct  Main Findings: Analysis - Result
Year, Size(s) Mdn (Range) Girls Type (Reporter) — (Reporter) — Measure
Publication Measure
Type
Amine 80C x=11(6-17) 59 Po:32; PI (--) - VAS HRQoL (--) —JAQQ Corr — Lower well-being was significantly associated with
2009 80 P - - 0:43; CHAQ greater PI
Article S:26
Anthony 51C x=12(8-16) 61 Po:63; PI (C) - VAS PPQ P Depression symptoms (P) — BDI Corr — Parent depression symptoms, child vulnerability, parent
2011% 51P - 96  E:g8; S:24; (current) Vulnerability (P) - CVS identified daily hassles (intensity and frequency), and parent
Article Ps:5 P Hassles & Uplifts Intensity & identified daily uplifts (intensity) were not significantly
Frequency (P) — Hassles and Uplifts  associated with PI
Scale Corr & HR controlling for age, gender, active joint count, and
disease severity — More parent reported daily uplifts were
significantly associated with greater Pl
Armbrust 80 C Mdr=10 (8-13) 65  Po:35; PI (C) - VAS School Attendance (C) —-- (yes/no)  Corr & LoR controlling for age, disease activity, medications,
2016 0:45; E:4; disability, and fatigue — Lower school attendance was
Atrticle S:11; Ps:5 significantly associated with greater PI
Baildam 29C x=11(7-16) 48 Po:48 PI (C) - VAS Mental Health (P) — Rutter Parental =~ Mann-Whitney U Test — Children with higher and lower Rutter
1995 29P -- - 052 (worst past week)  Screening Questionnaire high (=13)/ scores did not significantly differ in PI
Article low (<13)
Baloueff 60C x=12(8-17) 73  Po:33; PI (C) - VAS PPQ Behavioral Conduct, Self-Esteem, Corr, MR & one-way ANOVA — Behavioral conduct, physical
1996 0:57; (average of Scholastic Competence, Appearance, appearance, scholastic competence, social acceptance, self-
Thesis S:10 current and past & Social Acceptance (C) — SPPC/A esteem, assertion, cooperation, empathy, self-control, and
week) mean and ~ Assertion, Cooperation, Empathy, social skills were not significantly associated with PI, nor did
high (>2.5cm)/ Self-Control, & Social Skills (C) — they significantly differ between high and low pain groups
low (<2.5cm) SSRS
Barlow 116 C  *(7-17) 64 - PI (Mother, Father, P Psychosocial & Symptom Self- Corr —
2000 178P * 65 & C)—- VAS Efficacy (Mother & Father) - PASE  Greater mother’s psychosocial self-efficacy was significantly
Article (current) associated with lower mother and child reports of PI

Greater father’s psychosocial self-efficacy was significantly
associated with lower PI as reported by the child but not

themselves

Greater mother’s symptom self-efficacy was significantly
associated with lower PI as reported by themselves but not
their child

Father’s symptom self-efficacy was not significantly




Author, Sample Age(s) x or % % JIA  Pain: Construct  Psychosocial Factor(s): Construct  Main Findings: Analysis - Result

001

Year, Size(s) Mdn (Range) Girls Type (Reporter) — (Reporter) — Measure
Publication Measure
Type
associated with their own and child reports of PI
Barlow 89 C x=12(7-17) 62 - PI (C) - VAS Activity, Emotion, & Symptom Self- Corr — Greater child activity, emotion, and symptom self-
2001 151 * 58 (current) Efficacy (C) — CASE efficacy were significantly associated with lower PI
Article
Barlow 30C x=11(--) 67  Po:26; PI (C) - VAS PPQ P Depression & Anxiety symptoms Corr — Maternal depression and anxiety symptoms, and
2002 30P x=38 (--) 100 0O:61; (current) (Mother) - HADS psychosocial and symptom self-efficacy were not significantly
Article S:13 P Psychosocial & Symptom Self- associated with PI
Efficacy (Mother) — PASE
Bromberg 51C x=12(8-16) 65 Po:100 PI(C)—-VASPPQ Coping Efficacy (C) - CSQ-C HR controlling for age, disease severity, and sleep quality —
2009+ (1x/day for 2 mos) assessed 1x/day for 2 mos Greater coping efficacy was significantly associated with
Thesis lower PI
Bromberg 51C x=12(8-16) 65 Po:100  PI(C)—VASPPQ Mood (C)—-VAS FAS assessed 1x/day Hierarchical MLM controlling for age, disease severity, and
2012¢ 51P - - (1x/day for 2 mos) for 2 mos between and within child sleep quality — Higher daily reported
Article mood (within subjects), but not mean mood (between
subjects), was significantly associated with lower PI that day
Bruns 70 C x=10(0-16) 67 Po:63; PI (--) — VAS (past P Caregiver Burden (P) — CBS Corr — Caregiver burden and parent mental health were not
2008 70 P x=37 (--) 91 0O:16; week) P Mental Health (P) — SRQ-20 significantly associated with PI
Article S:21
Connelly 43C x=13(8-17) 86 -- PI (C) —electronic  Variability in positive & negative Corr and LMM —
2012 43 P - 90 VAS (3x/day for ~ mood, ability to adaptively attenuate ~ Greater variability in positive and negative emotions were
Article 28 days) negative emotions, & ability to significantly associated with and predictive of greater PI
upregulate positive emotions (C) — A child’s ability to adaptively attenuate negative emotions was
PANAS-C assessed 3x/day for 28 associated with, but not predictive of, lower PI
days A child’s ability to adaptively upregulate positive emotions to
Emotion Regulation (P) — The average levels following a drop was not significantly

Emotion Regulation Scale (baseline) associated with but was predictive of lower PI
Emotion Regulation (C) — Children’s  Parent-reported and self-reported emotion regulation at

Emotion Management Scale baseline was not significantly associated with or predictive
(baseline) of PI

Cornelissen 60 C Mdr=13 (7-17) 73 Po:48; PS (C) - Cold Catastrophizing (C) — PCS-C LR -

2014 Ps:22 Detection, Cold  Mental Health (C) — PSC Catastrophizing and mental health were not significantly

Article Pain, Warm Trait Anxiety symptoms (C) — STAI-C associated with PS as measured by the child’s cold detection,
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Author,
Year,
Publication

Type

Sample Age(s) x or %
Size(s)

% JIA

Mdn (Range) Girls Type

Pain: Construct
(Reporter) —
Measure

Psychosocial Factor(s): Construct

(Reporter) — Measure

Main Findings: Analysis - Result

Dimitrijevic 45 C
Carlsson

2019

Article

20C
20P

Doherty
1993
Atrticle

El-Najjar 54 C
2014 54P
Article

Hagglund 60 C
1995

Article
Hanns 219C
2018-1#

Thesis

MdE12 (6-16) 73

x=11(8-15) 55
- 100

x=11(6-15) 67

x=11(7-17) 62

x=13 (11-16) 57

Po:33;
0:44

Po:15;
0:55;
S:30

Po:28;
0:39;
E:11;
S:22
Po:35;
0:55;
S:10

Po:22;
0:35;
E:13; S:6;
Ps:13;
U:11

Detection, Warm
Pain, Mechanical
Detection,
Mechanical Pain,
Vibration
Detection, &
Pressure Pain
Thresholds

PI for temporo-
mandibular joints
(C)-GCPS
(average of
current, past
week, and worst
in the past week)

PI (C & P)— VAS School absences (P) — Child HAQ

Child HAQ

PI () - VAS

PI (C) — VAS (past
month)

PI (C) - VAS
(baseline, 6, and

12 mos) mean and

high (7.4)/low
(0.4)

Catastrophizing (C) — PCS-C
Distress (C) — PHQ-4
Stress (C) - PSS

Depression symptoms (C) — CES-DC

Social Support (C) — SSQR

Hopelessness (C) — Hopelessness

Scale for Children
Sadness (C) — DES-IV

Depression symptoms (C) — MFQ at
baseline, 6, and 12 mos average and
low (2 points)/high (31 points)

cold pain, warm detection, heat pain, mechanical detection,
mechanical pain, vibration detection, or pressure pain
thresholds

Greater trait anxiety symptoms were significantly associated
with greater PS as measured by the child’s lower mechanical
detection and mechanical pain thresholds, but not by their
cold detection, cold pain, warm detection, heat pain,
vibration detection, or pressure pain thresholds

Corr — Greater catastrophizing, distress, and perceived stress
were significantly associated with greater temporomandibular
joint PI

Corr — More school absences were significantly associated with
greater parent, but not child, reported PI

Corr — More depression symptoms were significantly associated
with greater Pl

Corr and HR controlling for age, gender, socioeconomic status,
disease duration, and articular severity — Social support,
hopelessness, and sadness were not significantly associated
with PI

LMM controlling for active/limited joint count and disability —
More depression symptoms at baseline significantly predicted
greater PI over time, and greater PI at baseline predicted more
depression symptoms over time

Mann Whitney U-Test — More depression symptoms at baseline
significantly predicted greater PI over 12 mos, and higher PI at

baseline significantly predicted greater depression symptoms
over 12 mos
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Author, Sample Age(s) x or % % JIA  Pain: Construct  Psychosocial Factor(s): Construct  Main Findings: Analysis - Result
Year, Size(s) Mdn (Range) Girls Type (Reporter) — (Reporter) — Measure
Publication Measure
Type
Hanns 102C  Mde13 (11- 57  Po:30; PI (C) - VAS Depression symptoms (C) — MFQ Corr and MR controlling for age, medications, diagnosis, gender
2018-2# 16) 0:52; mean and high (>27)/low (<27) — Greater depression symptoms were significantly associated
Thesis E:18 with greater PI
Mann Whitney U-Test — Children with high and low depression
symptoms did not significantly differ in PI
Hoff 63C x=12(8-17) 81 Po:29; PI(C & P)-FPS  Depression symptoms (C) —-RCADS LMM controlling for age, gender, income, and disease severity
2006 63 P x=40 (--) - 0:41; E:8; (last few days at at baseline -
Article S:5; U:18 baseline, 6, and 12 Greater depressive symptoms at baseline significantly
mos) predicted child reported, but not parent reported, PI over
time when PI was low at baseline
Jaworski  30C x=11(6-17) 73  Po:73; PI (C & P)— VAS Depression symptoms (C) — CDI Corr —
1992 30P - - 0:27 PPQ Depression symptoms (P) — CBCL Child reported depression symptoms were significantly
Thesis P Punishing, Distracting, & Solicitous associated with greater parent reported PI for the whole
Pain Responses (P) - WHYMPI sample, and 12—17-year-olds, but not 6—11-year-olds
Parent reported depression symptoms, punishing, distracting,
and solicitous pain responses were not significantly
associated with child or parent reported PI in the whole
sample, 6-11-year-olds, or 12—17-year-olds
Klotsche 61 C x=11(3-17) 66  Po:67, PI (P) - VAS HRQoL Total, Emotional Functioning, Univariate and Multivariate Reg controlling for disease activity,
2014 61P - - 0:21; E:5; CHAQ (9 School Functioning, & Social joints, stiffness, disability, & comorbidities — Lower well-
Article S:2; Ps:3;  timepoints: Functioning (--) — PedsQL (9 being at baseline was significantly associated with greater PI
u:2 baseline, 1 mos, 2 timepoints) at baseline
mos, 3 mos, 4 Latent Growth Curve Mixture Modelling — A rapid increase in
mos, 5 mos, 6 well-being across the first 4 timepoints was significantly
mos, 9 mos, and associated with lower PI at baseline
12 mos) Linear Reg —
Lower PI across timepoints significantly predicted better total
well-being across time
Lower PI across timepoints 1-7, but not 8 and 9 significantly
predicted better emotional functioning across time
Lower PI across timepoints 1-8, but not 9, significantly
predicted better school and social functioning across time
Kovalchuk 55C *(6-17) 53 Po:53; PI (P) - VAS HRQoL Psychosocial (P) — CHQ Corr — Psychosocial well-being was not significantly associated
2017 55P -- - 047 CHAQ with PI

Article
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Author, Sample Age(s) x or % % JIA  Pain: Construct  Psychosocial Factor(s): Construct  Main Findings: Analysis - Result
Year, Size(s) Mdn (Range) Girls Type (Reporter) — (Reporter) — Measure
Publication Measure
Type
Kovalchuk 60 C x=13(5-17) 48 Po:4g; PI(C & P)-— VAS HRQoL Behavior, Global Behavior,  Corr —
2018 60 P -- 100 0O:52 (current) Self-Esteem, Family Cohesion, Behavior, global behavior, self-esteem, family cohesion,
Article 60 HCP -- - Family Activities, Mental Health, mental health, and psychosocial summary scores were not
Time Impact, Emotional Impact, significantly associated with parent or child reported PI
Emotional Role Limitations, Reduced engagement in family activities and greater impact on
Physical Role Limitations, & parents’ time and emotions were significantly associated
Psychosocial (P) - CHQ with parent (but not child) reported PI
Well-being (P, HCP, & C) — Global More emotional and physical role limitations in parents, and
Assessment VAS lower parent, child, and healthcare provider global
assessments of well-being were significantly associated with
greater parent and child reported PI
Listing 953C  x=8(--) 67 Po:2§; PI (P) - NRS HRQoL (--) — PedsQL LR — Greater well-being at baseline was significantly associated
2018 953 P -- - 0:46; with lower PI at baseline
Article E:11; S:4; Stepwise Reg — Greater PI at baseline significantly predicted
Ps:4; U:8 lower well-being at 36 mos
Lomholt 41C x=14 (8-17) 71 Po:44; PF (C) - FPS-R Coping Behavioral Distraction, Mann Whitney U-Test —
20137F 0:24; E:5;  (2x/day for 2 Cognitive Distraction, Behavioral distraction, cognitive distraction, the use of
Article S:22; Ps:5 weeks) pain/pain-  Catastrop™*~*~1, & Positive Self- positive self-statements, and beliefs of control did not
free groups Statement -PCQ significantly differ between the pain and pain-free groups
Pain Belief: ontrol, Disability, &  Greater catastrophizing, beliefs of harm, and beliefs of
Harm (C) PA disability were significantly higher amongst the pain group
compared to the pain-free group
Luca 17C *(4-7) * * PI(C) - HRQoL (C | —PedsQL Arthritis  Corr —
2017 17P - - SUPERKIDZ Child reported and parent reported well-being were not
Article (current and past significantly associated with current and past week PI,
week) respectively
Mahler 51C Mdr=13 (6-16) 76  Po:27, PI (--) - VAS Well-being (--) - WHO-5 Corr — Child well-being was not significantly associated with PI
2017 51P - - 0:37; E:4; JAMAR (past
Abstract S:10; week)
Ps:11;
U:11
Margetic 36 C x=13(8-16) 61 -- PI (C) - VAS Anxiety and Depression symptoms (C) Corr and Reg — Greater depression, but not anxiety symptoms,
2005 (current) - TSC-C were significantly associated with greater PI

Article
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Author, Sample Age(s) x or % % JIA  Pain: Construct  Psychosocial Factor(s): Construct  Main Findings: Analysis - Result
Year, Size(s) Mdn (Range) Girls Type (Reporter) — (Reporter) — Measure
Publication Measure
Type
Oen 356 C Mdm=9 (0-17) 66  Po:24; PI (--) - VAS Well-being (--) — Global Assessment Corr — Lower well-being (VAS & JAQQ) at baseline was
2009% 356P - - 0:41; (baseline and 6 VAS assessed at baseline and 6 mos  significantly associated with greater PI at baseline
Article E:10; S:7; mos) later Univariate & Multivariate Reg controlling for number of joints
Ps:7; HRQoL (--) — JAQQ assessed at affected, baseline JAQQ, and time since diagnosis — Greater PI
U:12 baseline and 6 mos later at baseline predicted lower well-being (JAQQ) at 6 mos
Oen 561 C  Md¥10 (--) 65 Po:23; PI (C) — VAS (past HRQoL (C) — JAQQ psychosocial Corr in SEM —
2021% - - 0:A41; week at diagnosis, assessed at diagnosis, 3-9 mos post,  Greater PI at diagnosis and 3-9 mos post diagnosis were
Atrticle E:15; S:5; 3-9 mos post, and  and during flares significantly associated with lower well-being (JAQQ &
Ps:6; during flares) HRQoL (C) — QoML assessed at QoML) at diagnosis and 3-9 mos post diagnosis, respectively
U:10 diagnosis, 3-9 mos post, and during ~ Greater PI during flares was significantly associated with
flares lower well-being (QoML but not JAQQ) during flares
Rashid 851 C  Mdme=8 (1-16) 66  Po:29; PI(--) - VASPPQ Well-being (P) — Global Assessment  Corr —
2018# 851P - - 0:48; E:5; (baseline, 6 mos, VAS assessed at baseline, 6 mos, and Lower well-being and greater depression symptoms at baseline
Article S:6; Ps:8;  and annually up to  annually were significantly associated with greater PI at baseline and
U:3 60 months) Depression symptoms (--) MFQ less change in PI over time
average and 3 assessed at baseline, 6 mos, and Greater PI at baseline was significantly associated with less
pain trajectories: annually change in well-being within 6 mos
consistently low/ Change in PI within 12 mos was not significantly associated
improved/consiste with change in well-being over 12 mos
ntly high Multinomial LoR —

Well-being was significantly lower in the consistently high and
improved pain groups compared to the consistently low pain
group, and well-being significantly increased over 6 mos in
the improved pain group compared to the consistently low
pain group. No other differences emerged.

Depression symptoms did not significantly differ across
groups.

Ross 56 C x=12(7-17) 73  Po:59; PI (C) - VAS Behavior (P) - CBCL Corr and HR controlling for range of motion, disease activity,
1993 56 P - - 0:27; E:5;  (3x/day for 28 Depression symptoms (C) — CDI joint activity, stiffness, number of joints affected, and other
Article S:9 days) mean Anxiety symptoms (C) — STAI-C measured variables —
Distress (C) — CDI and STAI-C Behavior was not significantly associated with PI
P Maternal Distress (P) — Lanyon Greater anxiety symptoms, child distress, and maternal distress
Psychological Screening Inventory were significantly associated with greater PI
P Family Harmony (P) — FES Greater depression symptoms were significantly associated

with but not predictive of greater PI
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Author, Sample Age(s) x or % % JIA  Pain: Construct  Psychosocial Factor(s): Construct  Main Findings: Analysis - Result
Year, Size(s) Mdn (Range) Girls Type (Reporter) — (Reporter) — Measure
Publication Measure
Type
Greater family harmony was not associated with but predicted
greater PI

Sallfors 125C x=14(10-17) 66 Po:46; PI (C) - VAS Well-being (C) - VAS CHAQ Corr and Stepwise Reg — Lower well-being was significantly
2004 0:53;S:1  (usual) Absences from school (C) — CHAQ associated with greater PI (VAS & PIS) and PF
Article PI (C) — NRS PIS Corr — More school absences were significantly associated with

(4x/day for 1 greater PI (VAS & PIS) and PF

week)

PF (C) — PIS (pain

free days)
Schanberg 41 C x=12(8-17) 59 Po:59; PI (C) - VAS PPQ Depression symptoms (C) — CDI Corr —
2003% E:7; 1x/day at baseline, assessed at baseline Depression symptoms were not significantly associated with
Article S:27; Ps:7  follow up, and for Anxiety symptoms, Social Concerns, PI

2 mos) Physiologic Anxiety, & Worry (C) —  Greater physiologic anxiety was significantly associated with

PF (C)- VASPPQ RCMAS assessed at baseline greater PI and PF

(percentage of Greater total anxiety symptoms, social concerns, and worry

pain days) were significantly associated with greater PF
Schanberg 51 C x=12(8-17) 65 Po:63; PI (C) - VAS PPQ Stress (C) — Daily Events Inventory ~ Longitudinal Mixed Effects Models — Greater same day stress
2005% E:8; (1x/day at assessed daily for 2 months and lower same day mood were significantly associated with
Article S:24; Ps:6  baseline, follow  Mood (C) — FAS assessed daily for 2 greater same day PI

up, and for 2 mos) mos LMM controlling for disability index, global assessment, sex,

Social & School Activity Reduction age, disease onset, stiffness, fatigue, mood, and stress —
(C) —RCMAS assessed daily for 2 Social, but not school, activity reduction was significantly
mos associated with greater PI
Selvaag 116 C  x=9 (4-17) 60 Po:35; PI (P) - VAS HRQoL psychosocial (--) - CHQ Corr — Psychosocial well-being was not significantly associated
2003 116 P  x=38(--) * 0:51; E:3; with PI
Atrticle S:4; Ps:6;
U:1

Selvaag - x=7 (1-16) 61  Po:30; PI (P)- VAS Well-being (P) — Global Assessment  Corr — Lower well-being was significantly associated with
2005 197P  -- - 0:56; E:4; VAS greater PI
Article S:7; Ps:3
Shelepina 99 C -- (14-17) 73 Po:49; PI (P)- VAS Schooling location (C) - -- -- — Children who were taught at home without medical
2011 0:16; school/home indication reported significantly higher PI compared to those
Abstract E:15; taught at school
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Author,
Year,
Publication

Type

Size(s)

Sample Age(s) x or
Mdn (Range) Girls Type

%

% JIA

Pain: Construct
(Reporter) —
Measure

Psychosocial Factor(s): Construct
(Reporter) — Measure

Main Findings: Analysis - Result

Stinson 76 C
2006-17
Thesis

Stinson 36 C
2006-2
Thesis

Tarakci 52C
2011
Article

x=13 (9-17)

x=13 (8-17)

x=12 (8-17)

78

67

63

PI (C) -~ NRS RPI

S:19
Po:49; PI (C) — E-ouch
0:15;
E:11; 14 days)
S:13; PI (C) —NRS RPI
Ps:11; (past week)
U:3
Po:28; PI (C) — E-ouch
0:39;
E:11; 31 days; at day 7
S:11; had joint
Ps:6; U:6  injections)

(past week)
Po:52; PI (C) - VAS
0:29; E:8; CHAQ (past
S:4; Ps:6;  week)
u:2

VAS (3x/day for

VAS (3x/day for

Pain Unpleasantness & Pain
Interference (C) — E-ouch

Pain Unpleasantness, Pain Interference
Total, Pain Interference Mood, Pain

Interference Relationships, Pain
Interference Schoolwork, & Pain
Interference Sleep (C) — RPI

Coping via Approach, Distraction, &
Emotion-Focused Avoidance (C) —
PCQ

HRQoL Total & Psychosocial, (C) —
PedsQL

HRQoL Arthritis Total, Worry, &
Communication (C) — PedsQL
Rheumatology

Pain Unpleasantness & Pain
Interference (C) — E-ouch

Pain Unpleasantness & Pain
Interference (C) — RPI

Coping via Approach, Distraction, &
Emotion-Focused Avoidance (C) —
PCQ

HRQoL Total & Psychosocial (C) —
PedsQL

HRQoL Arthritis Total, Worry, &
Communication (C) — PedsQL
Rheumatology

Depression symptoms (C) — CDI

Anxiety symptoms (C) - SCARED

Well-being (C) - CHAQ

Corr —

Greater pain unpleasantness (E-Ouch and RPI) was
significantly associated with greater PI (E-Ouch and RPI)
across both weeks

Greater pain interference (E-Ouch and RPI total, mood,
relationships, schoolwork, sleep) was significantly
associated with greater PI (E-Ouch and RPI)

Approach coping and distraction coping were not significantly
associated with PI (E-Ouch) on either week

Greater emotion focused avoidance coping was significantly
associated with greater PI (E-Ouch) on week 2 but not week
1

Lower total well-being, lower psychosocial well-being, lower
total arthritis well-being, and more worry were significantly
associated with greater PI (E-Ouch)

Communication was not significantly associated with PI (E-
Ouch)

Corr —

Greater pain unpleasantness (E-Ouch and RPI) and pain
interference (E-Ouch and RPI) were significantly associated
with greater PI (E-Ouch and RPI)

Approach coping, avoidance coping, and emotion-focused
avoidance coping were not significantly associated with PI
(E-Ouch)

Lower total well-being and total arthritis well-being were
significantly associated with greater PI (E-Ouch)

Psychosocial well-being, worry, and communication were not
significantly associated with PI (E-Ouch)

Corr —
Depression and anxiety symptoms were not significantly
associated with PI

Lower well-being was significantly associated with greater PI
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Author, Sample

Age(s) x or % % JIA  Pain: Construct

Psychosocial Factor(s): Construct

Main Findings: Analysis - Result

Year, Size(s) Mdn (Range) Girls Type (Reporter) — (Reporter) — Measure
Publication Measure
Type
Tarkiainen -- *(4-14) 65 Po:85; PI(--) - VAS (8x  HRQoL psychosocial (C) — CHQ Univariate LMM — Greater PI was significantly associated with
2019 60 P - - E:13; Ps:2  over 1 year) assessed 8 times throughout 1 year less improvement psychosocial well-being over time
Article
Thastum 15C x=12(9-15) 73  Po:20; PI (C) - VAS Coping via Catastrophizing, Reg —
1997 I5P - - 0:80 (current) Distraction, & Reinterpretation (C) —  Greater catastrophizing was significantly associated with
Article PS (C) - preliminary PCQ greater PI and lower pain threshold (PS), but not pain
Tolerance/time tolerance (PS)
hand submerged Distraction and reinterpretation were not significantly
PS (C) - associated with PI or PS (tolerance or threshold)
Threshold/time
moved to button
Thastum  40C *(8-17) 58 - PI (C) - VAS PPQ Coping via Behavioral Distraction, Corr and T-test —
1998 (current, average,  Cognitive Distraction, Information Greater behavioral distraction was significantly associated
Article worst) high Seeking, Seeking Social Support, with lower PI (average, current, worst) but not experimental

Thastum 56 C
2005
Article

(modest disease
activity and
pain)/low (disease
activity but few
pain complaints)
PS (C) — Tolerance/
time hand
submerged

x=11(7-15) 80 Po:4l; PI (C) - FPS
0:43; E:2; (2x/day for 3
S:13; Ps:2  weeks) Mean and

Externalizing, Catastrophizing, &
Positive Self-Statements (C) — PCQ

Coping via Behavioral Distraction,

Positive Self-Statements, Seeking
Social Support, Cognitive

PI or PS. Behavioral distraction was significantly higher in
the high pain group

Cognitive distraction, information seeking, and seeking social
support were not significantly associated with PI nor did it
differ between high and low pain groups

Greater externalizing was significantly associated with lower
PS (i.e., higher tolerance); however, was not significantly
associated with average, current, or worst PI (current and
experimental) and did not differ between high and low pain
groups

Greater catastrophizing was significantly associated with
greater experimental PI; however, was not significantly
associated with average, current, or worst PI and did not
differ between high and low pain groups

Fewer positive self-statements were significantly associated
with greater PI (average, current, worst); however, were not
significantly associated with experimental PI and PS, and did
not differ between high and low pain groups

Corr and T-Test —

Behavioral distraction and seeking social support were not
significantly associated with PI, and they did not differ
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Author, Sample Age(s) x or % % JIA  Pain: Construct  Psychosocial Factor(s): Construct  Main Findings: Analysis - Result
Year, Size(s) Mdn (Range) Girls Type (Reporter) — (Reporter) — Measure
Publication Measure

Type

high (pain>1.61  Distraction, Catastrophizing, between high and low pain groups
& disease activity  Externalizing, & Total (C) — PCQ Positive self-statements were not significantly correlated with
<3)/low Pain Beliefs of Control, Harm, PI; however, were significantly higher in the low pain group
(remaining Disability, Solicitude, Medical Cure, Corr, HR controlling for age, sex, disease duration, disease
sample) Emotion, Total, Cognitive (disability  severity, disability, and pain beliefs, and T-Test —
+ control + medical cure + harm), &  Cognitive distraction and externalizing were not significantly
Emotional (medical cure + emotion associated with PI and they did not differ between high and
+ solicitude) (C) — SOPA low pain groups
Greater catastrophizing was significantly associated with

greater PI (Corr, not Hierarchical Reg), and was significantly
higher in the high pain groups
Corr and T-Test —

Lower control beliefs were significantly associated with

greater PI and were significantly lower in the high pain
rou;

Greater harm and disability beliefs were significantly
associated with greater PI and were significantly higher in
the high pain group

Emotion beliefs were not significantly associated with PI nor
did they differ between high and low pain groups

Lower medical cure beliefs and higher solicitude beliefs were
significantly associated with greater PI; however, did not
differ between the high and low pain groups

HR controlling for age, sex, disease duration, disease severity,
disability and pain coping — Worse pain beliefs (including
cognitive beliefs but not emotional beliefs) were significantly
associated with greater PI

Thastum  47C *(7-15) 83 Po:40; PI (C) - FPS Pain Beliefs of Control, Medical Cure, Corr —

20117F 0:45; (2x/day for 3 Harm, Disability, & Cognitive Lower control beliefs at baseline and 24 mos were

Article S:13; Ps:2  weeks at baseline  (disability + control + medical cure + significantly associated with greater PI 24 mos later
and 24 mos) harm) (C) — SOPA Medical cure beliefs at baseline and 24 months were not
Average and high significantly associated with PI at 24 mos
(pain>1.61 & Corr and T-test — Greater harm and disability beliefs at baseline
disease activity and 24 mos were significantly associated with greater PI 24

<3)/low mos later, and significantly higher in the high pain group at 24
(remainder) mos
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Author,
Year,
Publication

Type

Sample Age(s) x or

Size(s) Mdn (Range)

% % JIA
Girls Type

Pain: Construct  Psychosocial Factor(s): Construct  Main Findings: Analysis - Result
(Reporter) — (Reporter) — Measure
Measure

Thompson 23 C

1987
Article

Tupper
2012
Thesis

Tupper
2013f
Article

23 P

11C

8 C

x=10 (5-15)

*(8-17)

x=13 (8-17)

78  Po:48;
100 0O:22;
S:26; U:4

* Po:45

73 Po:42;

0:22; E:9;

S:14;

HR controlling for disability, disease activity (and with/without
baseline PI) — Greater cognitive beliefs at baseline
significantly predicted PI at 24 mos

PI (C) - VAS PPQ Number of elevated behavior and Welch’s V — Children with 0, 1, 2, or 3 elevated behavior or
(current, worst, social competence subscales, Overall  social competence subscales did not significantly differ in
and high/low) Adjustment, Externalizing, current and worst PI

Internalizing & Social Competence  Corr and Welch’s V —
(P)-CBCL Overall Adjustment, externalizing, internalizing, social

P Family Relationships, Achievement, competence, family relationships, conflict, active-
Active-Recreational Orientation, recreational orientation, control, moral-religious emphasis,
Cohesion, Conflict, Control, and organization were not significantly associated with PI,
Expressiveness, Independence, nor did they significantly differ between high and low pain
Intellectus tural Orientation, groups
Moral-Re s Emphasis, & Lower family achievement orientation was significantly
Organization (P) — FES associated with greater current, but not worst, PI, and it did

not significantly differ between high and low pain groups

Lower family cohesion and expressiveness were significantly
associated with greater worst, but not current, PI, and they
did not significantly differ between high and low pain
groups.

Lower family independence and intellectual-cultural
orientation were significantly associated with greater
current, but not worst, PI, and they did not significantly
differ between high and low pain groups

PI (C) - VAS Emotional valence (C) — FAS GEE — There was a significantly greater probability of having
PinGo (7x/day for no pain during times of high emotional valence (regardless of
4 days) 4 activation level)
categories:
0=None, 1-
30=Mild, 31-
69=Moderate, 70-
100=Severe

PI (C) — E-ouch HRQoL (C) - PedsQL LR controlling for disease activity, illness duration, age, and sex

VAS (3x/day for 7 — Greater PI variability was significantly associated with lower
days) well-being
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Author, Sample Age(s) x or % % JIA  Pain: Construct  Psychosocial Factor(s): Construct  Main Findings: Analysis - Result
Year, Size(s) Mdn (Range) Girls Type (Reporter) — (Reporter) — Measure
Publication Measure
Type
Ps:7; U:5
Upadhyay 16C x=13(8-16) 69 Po:81; PI (C) - NRS Anxiety symptoms, Cognitive Corr and T-test —
2021 0:13; PROMIS average symptoms, Depression symptoms, Anxiety symptoms, depression symptoms, and stress were not
Article Ps:6 and low (0-3)/high  and stress symptoms (C) — PROMIS significantly associated with PI, nor did they significantly
>3) differ between high and low pain groups
Lower cognitive function was significantly associated with
greater PI, although it did not significantly differ between
high and low pain groups

Vandvik 57C --(7-16) 67 Po:32; PI (C) - VAS Psychosocial functioning (P) - CGAS Corr — Psychosocial functioning, overall adjustment,
1990 57P - - 0:32; Overall adjustment, Externalizing, & externalizing, and internalizing were not significantly
Article u:37 Internalizing (P) — CBCL associated with PI
Vuorimaa 145C x=12(8-15) 73  Po:50; PF (C) — SPQ (past Trait anxiety symptoms (C) — STAI-C Discriminant Analyses — Cluster 1 (teenagers high in anxiety
20088 0:40 3 months) Depression symptoms (C) — CDI and depression symptoms) experienced significantly greater
Article Children were categorized into: 1) PF compared to the other clusters

teenagers high in trait anxiety and

depression; 2) children high in trait

anxiety and low in depression; 3)

children low in trait anxiety and

depression; and 4) teenagers low in

trait anxiety and depression
Vuorimaa 142C x=12(8-15) 73  Po:50; PI (P) - VAS Trait anxiety symptoms (C) — STAI-C Discriminant Analyses — Cluster 1 (teenagers high in anxiety
200989 142Pp * 83 0:50 (current) Depression symptoms (C) — CDI and depression) experienced significantly greater PI compared
Article Children were categorized into: 1) to the other clusters

teenagers high in trait anxiety and

depression; 2) children high in trait

anxiety and low in depression; 3)

children low in trait anxiety and

depression; and 4) teenagers low in

trait anxiety and depression
Vuorimaa 142C x=12(8-15) 73  Po:50; PF (C) — SPQ (past Depression symptoms (C) — CDI Corr and MR —
20118 142pP * 83 0:50 3 months) Anxiety symptoms (C) STAI-C Greater child depression and anxiety symptoms, lower child
Article Psychological, Somatic, & Social Self- social self-efficacy, lower parent social self-efficacy, lower

Efficacy (C) — CASE parent somatic self-efficacy, lower parent perception of the



IT1

Author, Sample Age(s) x or %

% JIA Pain: Construct

Psychosocial Factor(s): Construct  Main Findings: Analysis - Result

Year, Size(s) Mdn (Range) Girls Type (Reporter) — (Reporter) — Measure
Publication Measure
Type
P Depressive Symptoms (P) —BDIand  child’s well-being, and lower parent perception of the child’s
HADS coping were significantly associated with greater PF
P Anxiety Symptoms (P) — HADS Greater parent depression symptoms (not MR with HADS)
P Psychological, Social, & Somatic were significantly associated with greater PF
Self-Efficacy (C) — PASE Child psychological self-efficacy, child somatic self-efficacy,
P Parent Influence on Child Mood, parent anxiety symptoms, parent psychological self-efficacy,
Parent Perception of Child’s Coping, and parent influence on child’s mood were not significantly
& Parent Perception of Child’s Well- associated with PF
being (P) — Author created
Yan 148C x=14(8-17) 77 Po:1§; PI (C) - NRS Depression symptoms (C) — PROMIS LMM - Increasing PI was significantly associated with an
2020 0:53; PROMIS (past assessed across multiple visits increase in depression symptoms
Atrticle E:13; S:7; week; multiple

Ps:2; U:7  visits)

Note. Underlined text represents significant results. See Table 2.1 for master list of questionnaires and abbreviations.

LI 11,589 Studies with overlapping datasets; * Data provided but not specific to sample used in this review; -- Not reported

ANOVA = Analysis of Variance; ANCOVA = Analysis of Covariance; C = Child; Corr = Correlation; E = Enthesitis-Related Arthritis; GEE = Generalized Estimating Equations;
HCP = Healthcare providers; HR = Hierarchical Regression; LiR = Linear Regression; LMM = Linear Mixed Models; LoR = Logistic Regression; MLM = Multilevel Models; MR
= Multiple Regression; O = Oligoarticular Arthritis; P = Parents/Caregivers; Po = Polyarticular Arthritis; Ps = Psoriatic Arthritis; PF = Pain frequency; PI = Pain intensity; PS =
Pain sensitivity/lower tolerance; Reg = Regression; S = Systemic Arthritis; SEM = Structural Equation Models; U = Undifferentiated/Other Arthritis



2.13. Supplementary Materials

Additional File 1: Search Strategy

Juvenile Idiopathic Arthritis terms

Pain terms (Schinkel et al., 2017)

Child terms (Leclercq et al., 2013)

Juvenile idiopathic arthritis
Juvenile arthritis

Juvenile chronic arthritis
Juvenile rheumatoid arthritis
Juvenile rhematic disease
Inflammatory arthropathy
Oligoarticular arthritis
Pauciarticular arthrit*
Polyarticular arthrit*
Systemic arthrit*
Enthesitis arthrit*

Psoriatic arthrit*
Undifferentiated arthrit*

Pain*

Hurt*
Discomfort*
Chronic pain
Acute pain
Procedural pain
Needle

Injection*
Syringe*

Pain perception
Nociception

Pain threshold
Hyperalgesi*
Hypoalgesi*
Enthesalgi*
Central sensitivity
Somatosensory profile
Experimental pain
Cold pressor
Quantitative sensory test
Water load

Heat pain
Thermal pain
Pressure pain
Exercise task
Pain management
Pain measurement

Infan*
Perinat*
Antepartum
Ante-partum
Postnatal*
Post-natal*
Baby*
Babies
Neonat*
Neo-nat*
Newborn*
New-born*
Child*

Kid

Kids
Toddler*
Girl*

Girls
Girlhood
Boy*

Boys
Boyhood
Preschool*
Pre-school*
Kindergarten*
School*
School child
Juvenil*
Minors*
P?ediatric?
Pe?diatric?
Pediatric*
Prepubescen*
Pre-pubescen®
Pubescen*
Primary school
Teen*
Youth*
Adolescen*
Young adult*
Young
person*
Young
individual*
Young
people*
Young
population*
Student*
Highschool*
High-school*
High school
Secondary school

OVID Medline search format:
Arthritis, juvenile/ OR Stills disease/
OR Spondyloarthropathies/ OR

OVID Medline search format:
Pain/ OR Chronic Pain/ OR Pain,
Intractable/ OR Acute Pain/ OR Pain,

OVID Medline search format:
Exp Infant/ OR Exp Infant, Newborn/
OR Exp Behavior, Infant/ OR Exp
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Juvenile Idiopathic Arthritis terms

Pain terms (Schinkel et al., 2017)

Child terms (Leclercq et al., 2013)

Spondylitis/ OR Spondylitis,
Ankylosing/ OR Arthritis, Psoriatic/ OR
("Juvenile idiopathic arthrit*" OR "JIA"
OR "Juvenile arthrit*" OR "JA" OR
"Juvenile chronic arthrit*" OR "JCA"
OR "Juvenile rheumatoid arthrit*" OR
"JRA" OR "Juvenile rheumatic
disease*" OR "Inflammatory
arthropathy" OR "JRD" OR (Oligo*
AD]JS5 arthrit*) OR "Oligoarthrit*" OR
"0JIA" OR "OligoJIA" OR (Pauci*
AD]JS arthrit*) OR (Poly* ADJ5
arthrit*) OR (Systemic* ADJS5 arthrit*)
OR (Systemic-onset ADJS5 arthrit*) OR
"S-JIA" OR "SJIA" OR "SO-JIA" OR
"SOJIA" OR "Still? disease" OR "Still?
syndrome" OR (Enthesit* ADJS
arthrit*) OR (Enthesitis-related ADJ5
arthrit*) OR "Spondyloarthr?path*" OR
"JuSpA" OR "JSpA" OR "Ankylosing
spondylitis" OR "JAS" OR (Psoria*
AD]JS arthrit*) OR (Undifferentiated
ADJS5 arthrit*)).ti,ab,kw kf.

Procedural/ OR Injections/ OR
Injections, Intramuscular/ OR
Injections, Intra-articular/ OR
Injections, Subcutaneous/ OR
Injections, Intravenous/ OR Syringes/
OR Perception, Pain/ OR Nociception/
OR Pain Threshold/ OR Management,
Pain/ OR Analgesia/ OR Analgesics/
OR Measurement, Pain/ OR ("Pain*"
OR "Hurt*" OR "Discomfort*" OR
"Chronic pain" OR "Acute pain" OR
"Procedural pain" OR "Needle*" OR
"Injection*" OR "Syringe*" OR
"Experimental pain" OR "Cold pressor"
OR "Quantitative sensory test*" OR
"Water load" OR "Heat pain" OR
"Thermal pain" OR "Pressure pain" OR
"Exercise task" OR "Nocicepti*" OR
"Pain* threshold*" OR "Hyperalgesi*"
OR "Hypoalgesi*" OR "Enthesalgi*"
OR "Central sensitivity" OR
"Somatosensory profile*" OR "Pain*
management*" OR "Analgesi*" OR
"Pain* measurement*").ti,ab,kw,kf.

Health, Infant/ OR Exp Child/ OR Exp
Child, Preschool/ OR Exp Behavior,
child/ OR Exp Health, Child/ OR Exp
Pediatrics/ OR Exp Adolescent/ OR
Exp Behavior, adolescent/ OR Exp
Health, adolescent/ OR Exp Young
Adult/ OR ("Infan*" OR "Perinat*" OR
"Antepartum" OR "Ante-partum" OR
"Postnatal*" OR "Post-natal*" OR
"Baby*" OR "Babies" OR "Neonat*"
OR "Neo-nat*" OR "Newborn*" OR
"New-born*" OR "Child*" OR "Kid"
OR "Kids" OR "Toddler*" OR "Girl*"
OR "Girls" OR "Girlhood" OR "Boy"
OR "Boys" OR "Boyhood" OR
"Preschool*" OR "Pre-school*" OR
"Kindergarten*" OR "School*" OR
"Juvenil*" OR "Minors*" OR
"P?ediatric?" OR "Pediatric*" OR
"Prepubescen*" OR "Pre-pubescen*"
OR "Pubescen*" OR (Primary ADJ2
school) OR (Primary ADJ2 education)
OR "Teen*" OR "Youth*" OR
"Adolescen*" OR (Young ADJ2 adult*)
OR (Young ADJ2 person*) OR (Young
AD]J2 individual*) OR (Young ADJ2
people*) OR (Young ADJ2
population*) OR "Student*" OR
"Highschool*" OR "High-school*" OR
(High ADJ2 school*) OR (Secondary
ADJ2 school*)).ti,ab,kw kf.

CINAHL search format:

((MH "Arthritis, juvenile rheumatoid")
OR (MH "Spondyloarthropathies'") OR
(MH "Spondlyarthritis") OR (MH
"Spondylitis, ankylosing") OR (MH

" Arthritis, Psoriatic") OR (TI ("Juvenile
idiopathic arthrit*" OR "JIA"

OR "Juvenile arthrit*" OR "JA" OR
"Juvenile chronic arthrit*" OR "JCA"
OR "Juvenile rheumatoid arthrit*" OR
"JRA" OR "Juvenile rheumatic
disease*" OR "Inflammatory
arthropathy" OR "JRD" OR (Oligo* N5
arthrit*) OR "Oligoarthrit*" OR "oJIA"
OR "OligoJIA" OR (Pauci* NS arthrit*)
OR (Poly* N5 arthrit*) OR (Systemic*
N5 arthrit*) OR (Systemic-onset N5
arthrit*) OR "S-JIA" OR "SJIA" OR
"SO-JIA" OR "SOJIA" OR "Still#
disease" OR "Still# syndrome" OR
(Enthesit* N5 arthrit*) OR (Enthesitis-
related N5 arthrit*) OR
"Spondyloarthr#path*" OR "JuSpA"
OR "JSpA" OR "Ankylosing
spondylitis" OR "JAS" OR (Psoria* N5
arthrit*) OR (Undifferentiated N5
arthrit*))) OR (AB ("Juvenile idiopathic
arthrit*" OR "JIA" OR "Juvenile
arthrit*" OR "JA" OR "Juvenile chronic
arthrit*" OR "JCA" OR "Juvenile
rheumatoid arthrit*" OR "JRA" OR
"Juvenile rheumatic disease*" OR
"Inflammatory arthropathy" OR "JRD"

CINAHL search format:

((MH "Pain") OR (MH "Chronic pain")
OR (MH "Acute pain") OR (MH "Pain,
procedural") OR (MH "Treatment
related pain") OR (MH "Injections") OR
MH (“Injections, intramuscular") OR
(MH "Injections, intra-articular") OR
(MH "Injections, subcutaneous') OR
(MH "Injections, intravenous") OR (MH
"Syringes") OR (MH "Nociceptive
Pain") OR (MH "Pain threshold") OR
(MH "Pain management") OR (MH
"Analgesia") OR (MH "Analgesics")
OR (MH "Pain measurement") OR (TIL
("Pain*" OR "Hurt*" OR "Discomfort*"
OR "Chronic pain" OR "Acute pain"
OR "Procedural pain" OR "Needle*"
OR "Injection*" OR "Syringe*" OR
"Experimental pain" OR "Cold pressor"
OR "Quantitative sensory test*" OR
"Water load" OR "Heat pain" OR
"Thermal pain" OR "Pressure pain" OR
"Exercise task" OR "Nocicepti*" OR
"Pain* threshold*" OR "Hyperalgesi"*"
OR "Hypoalgesi"*" OR "Enthesalgi*"
OR "Central sensitivity" OR
"Somatosensory profile*" OR "Pain*
management*" OR "Analgesi*" OR
"Pain* measurement*")) OR (AB
("Pain*" OR "Hurt*" OR "Discomfort*"
OR "Chronic pain" OR "Acute pain"
OR "Procedural pain" OR "Needle*"
OR "Injection*" OR "Syringe*" OR

CINAHL search format:

((MH "Infant+") OR (MH "Infant,
Newborn+") OR (MH "Infant
Behavior") OR (MH "Child+") OR
(MH "Child, Preschool") OR (MH
"Child Behavior+") OR (MH "Child
Health") OR (MH "Pediatrics+") OR
(MH "Adolescence+") OR (MH
"Adolescent behavior") OR (MH
"Adolescent health") OR (MH "Young
adult") OR (TI ("Infan*" OR "Perinat*"
OR "Antepartum" OR "Ante-partum"
OR "Postnatal*" OR "Post-natal*" OR
"Baby*" OR "Babies" OR "Neonat*"
OR "Neo-nat*" OR "Newborn*" OR
"New-born*" OR "Child*" OR "Kid"
OR "Kids" OR "Toddler*" OR "Girl*"
OR "Girls" OR "Girlhood" OR "Boy*"
OR "Boys" OR "Boyhood" OR
"Preschool*" OR "Pre-school*" OR
"Kindergarten*" OR "School*" OR
"Juvenil*" OR "Minors*" OR
"P?ediatric?" OR "Pediatric*" OR
"Prepubescen*" OR "Pre-pubescen*"
OR "Pubescen*" OR (Primary N2
school) OR (Primary N2 education) OR
"Teen*" OR "Youth*" OR
"Adolescen*" OR (Young N2 adult*)
OR (Young N2 person*) OR (Young
N2 individual*) OR (Young N2
people*) OR (Young N2 population*)
OR "Student*" OR "Highschool*" OR
"High-school*" OR (High N2 school*)
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Juvenile Idiopathic Arthritis terms

Pain terms (Schinkel et al., 2017)

Child terms (Leclercq et al., 2013)

OR (Oligo* N5 arthrit*) OR
"Oligoarthrit*" OR "oJIA" OR
"OligoJIA" OR (Pauci* N5 arthrit*) OR
(Poly* NS5 arthrit*) OR (Systemic* N5
arthrit*) OR (Systemic-onset N5
arthrit*) OR "S-JIA" OR "SJIA" OR
"SO-JIA" OR "SOJIA" OR "Still#
disease" OR "Still# syndrome" OR
(Enthesit* N5 arthrit*) OR (Enthesitis-
related N5 arthrit*) OR
"Spondyloarthr#path*" OR "JuSpA"
OR "JSpA" OR "Ankylosing
spondylitis" OR "JAS" OR (Psoria* N5
arthrit*) OR (Undifferentiated N5
arthrit¥))))

"Experimental pain" OR "Cold pressor"
OR "Quantitative sensory test*" OR
"Water load" OR "Heat pain" OR
"Thermal pain" OR "Pressure pain" OR
"Exercise task" OR "Nocicepti*" OR
"Pain* threshold*" OR "Hyperalgesi*"
OR "Hypoalgesi*" OR "Enthesalgi*"
OR "Central sensitivity" OR
"Somatosensory profile*" OR "Pain*
management*" OR "Analgesi*" OR
"Pain* measurement*”)))

OR (Secondary N2 school*)) OR (AB
("Infan*" OR "Perinat*" OR
"Antepartum" OR "Ante-partum" OR
"Postnatal*" OR "Post-natal*" OR
"Baby*" OR "Babies" OR "Neonat*"
OR "Neo-nat*" OR "Newborn*" OR
"New-born*" OR "Child*" OR "Kid"
OR "Kids" OR "Toddler*" OR "Girl*"
OR "Girls" OR "Girlhood" OR "Boy*"
OR "Boys" OR "Boyhood" OR
"Preschool*" OR "Pre-school*" OR
"Kindergarten*" OR "School*" OR
"Juvenil*" OR "Minors*" OR
"P?ediatric?" OR "Pediatric*" OR
"Prepubescen*" OR "Pre-pubescen*"
OR "Pubescen*" OR (Primary N2
school) OR (Primary N2 education) OR
"Teen*" OR "Youth*" OR
"Adolescen*" OR (Young N2 adult*)
OR (Young N2 person*) OR (Young
N2 individual*) OR (Young N2
people*) OR (Young N2 population*)
OR "Student*" OR "Highschool*" OR
"High-school*" OR (High N2 school*)
OR (Secondary N2 school*)))

PsycINFO search format:

(TI ("Juvenile idiopathic arthrit*" OR
"JIA" OR "Juvenile arthrit*" OR "JA"
OR "Juvenile chronic arthrit*" OR
"JCA" OR "Juvenile rheumatoid
arthrit*" OR "JRA" OR "Juvenile
rheumatic disease*" OR "Inflammatory
arthropathy" OR "JRD" OR (Oligo* N5
arthrit*) OR "Oligoarthrit*" OR "oJIA"
OR "OligoJIA" OR (Pauci* NS arthrit*)
OR (Poly* N5 arthrit*) OR (Systemic*
N5 arthrit*) OR (Systemic-onset N5
arthrit*) OR "S-JIA" OR "SJIA" OR
"SO-JIA" OR "SOJIA" OR "Still#
disease" OR "Still# syndrome" OR
(Enthesit* N5 arthrit*) OR (Enthesitis-
related N5 arthrit*) OR
"Spondyloarthr#path*" OR "JuSpA"
OR "JSpA" OR "Ankylosing
spondylitis" OR "JAS" OR (Psoria* N5
arthrit*) OR (Undifferentiated N5
arthrit*))) OR (AB ("Juvenile idiopathic
arthrit*" OR "JIA" OR "Juvenile
arthrit*" OR "JA" OR "Juvenile chronic
arthrit*" OR "JCA" OR "Juvenile
rheumatoid arthrit*" OR "JRA" OR
"Juvenile rheumatic disease*" OR
"Inflammatory arthropathy" OR "JRD"
OR (Oligo* N5 arthrit*) OR
"Oligoarthrit*" OR "oJIA" OR
"OligoJIA" OR (Pauci* N5 arthrit*) OR
(Poly* NS5 arthrit*) OR (Systemic* N5
arthrit*) OR (Systemic-onset N5
arthrit*) OR "S-JIA" OR "SJIA" OR
"SO-JIA" OR "SOJIA" OR "Still#
disease" OR "Still# syndrome" OR
(Enthesit* N5 arthrit*) OR (Enthesitis-
related N5 arthrit*) OR
"Spondyloarthr#path*" OR "JuSpA"

PsycINFO search format:

(DE "Pain") OR (DE "Chronic pain")
OR (DE "Acute pain") OR (DE
"Injections") OR (DE "Intramuscular
injections") OR (DE "Subcutaneous
injections") OR (DE "Intravenous
Injections") OR (DE "Pain perception")
OR (DE "Pain thresholds") OR (DE
"Pain management") OR (DE
"Analgesia") OR (DE "Analgesic
drugs") OR (DE "Pain measurement")
OR (TI ("Pain*" OR "Hurt*" OR
"Discomfort*" OR "Chronic pain" OR
"Acute pain" OR "Procedural pain" OR
"Needle*" OR "Injection*" OR
"Syringe*" OR "Experimental pain" OR
"Cold pressor" OR "Quantitative
sensory test*" OR "Water load" OR
"Heat pain" OR "Thermal pain" OR
"Pressure pain" OR "Exercise task" OR
"Nocicepti*" OR "Pain* threshold*"
OR "Hyperalgesi*" OR "Hypoalgesi*"
OR "Enthesalgi*" OR "Central
sensitivity" OR "Somatosensory
profile*" OR "Pain* management*" OR
"Analgesi*" OR "Pain*
measurement*")) OR (AB ("Pain*" OR
"Hurt*" OR "Discomfort*" OR
"Chronic pain" OR "Acute pain" OR
"Procedural pain" OR "Needle*" OR
"Injection*" OR "Syringe*" OR
"Experimental pain" OR "Cold pressor"
OR "Quantitative sensory test*" OR
"Water load" OR "Heat pain" OR
"Thermal pain" OR "Pressure pain" OR
"Exercise task" OR "Nocicepti*" OR
"Pain* threshold*" OR "Hyperalgesi*"
OR "Hypoalgesi*" OR "Enthesalgi*"
OR "Central sensitivity" OR

PsycINFO search format:

(DE "Child behavior") OR (DE "Child
health") OR (DE "Pediatrics") OR (DE
"Early Adolescence") OR (DE
"Adolescent behavior") OR (DE
"Adolescent health") OR (DE
"Emerging Adulthood") OR (TI
("Infan*" OR "Perinat*" OR
"Antepartum" OR "Ante-partum" OR
"Postnatal*" OR "Post-natal*" OR
"Baby*" OR "Babies" OR "Neonat*"
OR "Neo-nat*" OR "Newborn*" OR
"New-born*" OR "Child*" OR "Kid"
OR "Kids" OR "Toddler*" OR "Girl*"
OR "Girls" OR "Girlhood" OR "Boy*"
OR "Boys" OR "Boyhood" OR
"Preschool*" OR "Pre-school*" OR
"Kindergarten*" OR "School*" OR
"Juvenil*" OR "Minors*" OR
"P?ediatric?" OR "Pediatric*" OR
"Prepubescen*" OR "Pre-pubescen*"
OR "Pubescen*" OR (Primary N2
school) OR (Primary N2 education) OR
"Teen*" OR "Youth*" OR
"Adolescen*" OR (Young N2 adult*)
OR (Young N2 person*) OR (Young
N2 individual*) OR (Young N2
people*) OR (Young N2 population*)
OR "Student*" OR "Highschool*" OR
"High-school*" OR (High N2 school*)
OR (Secondary N2 school*))) OR (AB
("Infan*" OR "Perinat*" OR
"Antepartum" OR "Ante-partum" OR
"Postnatal*" OR "Post-natal*" OR
"Baby*" OR "Babies" OR "Neonat*"
OR "Neo-nat*" OR "Newborn*" OR
"New-born*" OR "Child*" OR "Kid"
OR "Kids" OR "Toddler*" OR "Girl*"
OR "Girls" OR "Girlhood" OR "Boy*"
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Juvenile Idiopathic Arthritis terms

Pain terms (Schinkel et al., 2017)

Child terms (Leclercq et al., 2013)

OR "JSpA" OR "Ankylosing
spondylitis" OR "JAS" OR (Psoria* N5
arthrit*) OR (Undifferentiated N5
arthrit¥®)))

"Somatosensory profile*" OR "Pain*
management*" OR "Analgesi*" OR
"Pain* measurement*"))

OR "Boys" OR "Boyhood" OR
"Preschool*" OR "Pre-school*" OR
"Kindergarten*" OR "School*" OR
"Juvenil*" OR "Minors*" OR
"P?ediatric?" OR "Pediatric*" OR
"Prepubescen*" OR "Pre-pubescen*"
OR "Pubescen*" OR (Primary N2
school) OR (Primary N2 education) OR
"Teen*" OR "Youth*" OR
"Adolescen*" OR (Young N2 adult*)
OR (Young N2 person*) OR (Young
N2 individual*) OR (Young N2
people*) OR (Young N2 population*)
OR "Student*" OR "Highschool*" OR
"High-school*" OR (High N2 school*)
OR (Secondary N2 school*)))

Embase search format:

('Juvenile rheumatoid arthritis'/de) OR
("Polyarthritis'/de) OR ('Systemic
juvenile idiopathic arthritis'/de) OR
("Enthesitis'/de) OR
('Spondyloarthropathy'/de) OR
('Spondylarthritis'/de) OR ('Ankylosing
spondylitis'’/de) OR ('Psoriatic
arthritis'/de) OR ('Juvenile idiopathic
arthrit*' OR 'JIA' OR 'Juvenile arthrit*'
OR 'JA' OR 'Juvenile chronic arthrit*'
OR 'JCA' OR 'Juvenile rheumatoid
arthrit*' OR 'JRA' OR 'Juvenile
rheumatic disease*' OR 'Inflammatory
arthropathy' OR 'JRD' OR (Oligo*
NEAR/S arthrit*) OR 'Oligoarthrit*' OR
'0JIA" OR 'OligoJIA' OR (Pauci*
NEAR/S arthrit*) OR (Poly* NEAR/5
arthrit*) OR (Systemic* NEAR/5S
arthrit*) OR (Systemic-onset NEAR/5S
arthrit*) OR 'S-JIA' OR 'SJIA' OR 'SO-
JIA' OR 'SOJIA' OR 'Still$ disease' OR
'Still$ syndrome' OR (Enthesit*
NEAR/S arthrit*) OR (Enthesitis-
related NEAR/S arthrit*) OR
'Spondyloarthr$path*' OR 'JuSpA' OR
'JSpA' OR 'Ankylosing spondylitis' OR
'JAS' OR (Psoria* NEAR/S arthrit*) OR
(Undifferentiated NEAR/S
arthrit¥)):ti,ab,kw

Embase search format:

("Pain'/de) OR ('Chronic pain'/de) OR
('Intractable pain'/de) OR ('Procedural
pain'/de) OR ('Injection'’/de) OR
('Intramuscular drug administration'/de)
OR ('Intraarticular drug
administration'/de) OR ('Subcutaneous
drug administration'/de) OR
('Intravenous drug administration'/de)
OR ('Syringe'/de) OR ('Nociception'/de)
OR ('Pain threshold'/de) OR
('Analgesia'/de) OR ('Analgesics'/de)
OR ('Pain measurement'/de) OR ('Pain*'
OR 'Hurt*' OR 'Discomfort*' OR
'Chronic pain' OR 'Acute pain' OR
'Procedural pain' OR 'Needle*' OR
'Injection*' OR 'Syringe*' OR
'Experimental pain' OR 'Cold pressor’
OR 'Quantitative sensory test*' OR
'Water load' OR 'Heat pain' OR
'"Thermal pain' OR 'Pressure pain' OR
'Exercise task' OR Nocicepti*' OR
'Pain* threshold*' OR 'Hyperalgesi*'
OR 'Hypoalgesi*' OR 'Enthesalgi*' OR
'Central sensitivity' OR 'Somatosensory
profile*' OR 'Pain* management*' OR
'Analgesi*' OR 'Pain*
measurement'):ti,ab,kw

Embase search format:

('Infant’/exp) OR ('Newborn'/exp) OR
('Child'/exp) OR ('Preschool child'/exp)
OR ('Child behavior'/exp) OR ('Child
health'/exp) OR ('Pediatrics'/exp) OR
('Adolescent'/exp) OR
('Adolescence'/exp) OR ('Adolescent
behavior'/exp) OR (‘Adolescent
health'/exp) OR ('Young adult’/exp) OR
('Infan*' OR 'Perinat*' OR 'Antepartum’
OR 'Ante-partum' OR 'Postnatal*' OR
'Post-natal*' OR 'Baby*' OR 'Babies'
OR 'Neonat*' OR 'Neo-nat*' OR
'Newborn*' OR 'New-born*' OR
'Child*' OR 'Kid' OR 'Kids' OR
'"Toddler*' OR 'Girl*' OR 'Girls' OR
'Girlhood' OR 'Boy*' OR 'Boys' OR
'Boyhood' OR 'Preschool*' OR 'Pre-
school*' OR 'Kindergarten*' OR
'School*' OR 'Juvenil*' OR 'Minors*'
OR 'P$ediatric$' OR 'Pediatric*' OR
'Prepubescen*' OR 'Pre-pubescen*' OR
'Pubescen*' OR (Primary NEAR/2
school) OR (Primary NEAR/2
education) OR 'Teen*' OR 'Youth*' OR
'Adolescen*' OR (Young NEAR/2
adult*) OR (Young NEAR/2 person*)
OR (Young NEAR/2 individual*) OR
(Young NEAR/2 people*) OR (Young
NEAR/2 population*®) OR 'Student*'
OR 'Highschool*' OR 'High-school*'
OR (High NEAR/2 school*) OR
(Secondary NEAR/2 school*)):ti,ab,kw

Scopus search format:
TITLE-ABS-KEY ("Juvenile idiopathic
arthrit*" OR "JIA" OR "Juvenile
arthrit*" OR "JA" OR "Juvenile chronic
arthrit*" OR "JCA" OR "Juvenile
rheumatoid arthrit*" OR "JRA" OR
"Juvenile rheumatic disease*" OR
"Inflammatory arthropathy" OR "JRD"
OR (Oligo* W/5 arthrit*) OR
"Oligoarthrit*" OR "oJIA" OR
"OligoJIA" OR (Pauci* W/S arthrit*)

Scopus search format:
TITLE-ABS-KEY ("Pain*" OR "Hurt*"
OR "Discomfort*" OR "Chronic pain"
OR "Acute pain" OR "Procedural pain"
OR "Needle*" OR "Injection*" OR
"Syringe*" OR "Experimental pain" OR
"Cold pressor" OR "Quantitative
sensory test*" OR "Water load" OR
"Heat pain" OR "Thermal pain" OR
"Pressure pain" OR "Exercise task" OR
"Nocicepti*" OR "Pain* threshold*"

Scopus search format:
TITLE-ABS-KEY ("Infan*" OR
"Perinat*" OR "Antepartum" OR "Ante-
partum" OR "Postnatal*" OR "Post-
natal*" OR "Baby*" OR "Babies" OR
"Neonat*" OR "Neo-nat*" OR
"Newborn*" OR "New-born*" OR
"Child*" OR "Kid" OR "Kids" OR
"Toddler*" OR "Girl*" OR "Girls" OR
"Girlhood" OR "Boy*" OR "Boys" OR
"Boyhood" OR "Preschool*" OR "Pre-
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Juvenile Idiopathic Arthritis terms

Pain terms (Schinkel et al., 2017)

Child terms (Leclercq et al., 2013)

OR (Poly* W/5 arthrit*) OR (Systemic*
W/5 arthrit*) OR (Systemic-onset W/5
arthrit*) OR "S-JIA" OR "SJIA" OR
"SO-JIA" OR "SOJIA" OR "Still?
disease" OR "Still? syndrome" OR
(Enthesit* W/5 arthrit*) OR (Enthesitis-
related W/5 arthrit*) OR
"Spondyloarthr?path*" OR "JuSpA"
OR "JSpA" OR "Ankylosing
spondylitis" OR "JAS" OR (Psoria*
W/5 arthrit*) OR (Undifferentiated W/5
arthrit*))

OR "Hyperalgesi*" OR "Hypoalgesi*"
OR "Enthesalgi*" OR "Central
sensitivity" OR "Somatosensory
profile*" OR "Pain* management*" OR
"Analgesi*" OR "Pain*
measurement™”’)

school*" OR "Kindergarten*" OR
"School*" OR "Juvenil*" OR
"Minors*" OR "P?ediatric?" OR
"Pediatric*" OR "Prepubescen*" OR
"Pre-pubescen*" OR "Pubescen*" OR
(Primary W/2 school) OR (Primary W/2
education) OR "Teen*" OR "Youth*"
OR "Adolescen*" OR (Young W/2
adult*) OR (Young W/2 person*) OR
(Young W/2 individual*) OR (Young
W/2 people*) OR (Young W/2
population*) OR "Student*" OR
"Highschool*" OR "High-school*" OR
(High W/2 school*) OR (Secondary
W/2 school*))

Cochrane search format:

"Arthritis, juvenile" [MeSH] OR
"Spondyloarthropathies" [MeSH] OR
"Spondylitis, Ankylosing" [MeSH] OR
"Spondylarthritis" [MeSH] OR
"Arthritis, psoriatic" [MeSH] OR
("Juvenile idiopathic arthrit*" OR "JIA"
OR "Juvenile arthrit*" OR "JA" OR
"Juvenile chronic arthrit*" OR "JCA"
OR "Juvenile rheumatoid arthrit*" OR
"JRA" OR "Juvenile rheumatic
disease*" OR "Inflammatory
arthropathy" OR "JRD" OR (Oligo*
near/5 arthrit*) OR "Oligoarthrit*" OR
"0JIA" OR "OligoJIA" OR (Pauci*
near/5 arthrit*) OR (Poly* near/5
arthrit*) OR (Systemic* near/5 arthrit*)
OR (Systemic-onset near/5 arthrit*) OR
"S-JIA" OR "SJIA" OR "SO-JIA" OR
"SOJIA" OR "Still? disease" OR "Still?
syndrome" OR (Enthesit* near/5
arthrit*) OR (Enthesitis-related near/5
arthrit*) OR "Spondyloarthr?path*" OR
"JuSpA" OR "JSpA" OR "Ankylosing
spondylitis" OR "JAS" OR (Psoria*
near/5 arthrit*) OR (Undifferentiated
near/5 arthrit*)):ti,ab,kw

Cochrane search format:

"Pain" [MeSH] OR "Chronic pain"
[MeSH] OR "Intractable pain" [MeSH]
OR "Acute pain" [MeSH] OR "Pain,
procedural" [MeSH] OR "Injections"
[MeSH] OR "Injections, intramuscular"
MeSH] OR "Injections, intra-articular"
MeSH] OR "Injections, subcutaneous"
MeSH] OR "Injections, intravenous'
MeSH] OR "Syringes" [MeSH] OR
"Pain perception" [MeSH] OR
"Nociceptive pain" [MeSH] OR "Pain
management" [MeSH] OR "Analgesia"
[MeSH] OR "Analgesics" [MeSH] OR
"Pain measurement" [MeSH] OR OR
"Pain threshold" [MeSH] OR (“Pain*"
OR "Hurt*" OR "Discomfort*" OR
"Chronic pain" OR "Acute pain" OR
"Procedural pain" OR "Needle*" OR
"Injection*" OR "Syringe*" OR
"Experimental pain" OR "Cold pressor"
OR "Quantitative sensory test*" OR
"Water load" OR "Heat pain" OR
"Thermal pain" OR "Pressure pain" OR
"Exercise task" OR "Nocicepti*" OR
"Pain* threshold*" OR "Hyperalgesi*"
OR "Hypoalgesi*" OR "Enthesalgi*"
OR "Central sensitivity" OR
"Somatosensory profile*" OR "Pain*
management*" OR "Analgesi*" OR
"Pain* measurement*"):ti,ab,kw

[
[
[
[

Cochrane search format:

"Infant" [MeSH][exp] OR "Infant,
Newborn" [MeSH][exp] OR "Infant
behavior" [MeSH][exp] OR "Infant
Health" [MeSH][exp] OR "Child"
[MeSH][exp] OR "Child, preschool"
[MeSH][exp] OR "Child behavior"
[MeSH][exp] OR "Child health"
[MeSH][exp] OR "Pediatrics"
[MeSH][exp] OR "Adolescent" [MeSH]
OR "Adolescent behavior"
[MeSH][exp] OR "Adolescent health"
[MeSH][exp] OR "Young adult"
[MeSH][exp] OR ("Infan*" OR
"Perinat*" OR "Antepartum" OR "Ante-
partum" OR "Postnatal*" OR "Post-
natal*" OR "Baby*" OR "Babies" OR
"Neonat*" OR "Neo-nat*" OR
"Newborn*" OR "New-born*" OR
"Child*" OR "Kid" OR "Kids" OR
"Toddler*" OR "Girl*" OR "Girls" OR
"Girlhood" OR "Boy*" OR "Boys" OR
"Boyhood" OR "Preschool*" OR "Pre-
school*" OR "Kindergarten*" OR
"School*" OR "Juvenil*" OR
"Minors*" OR "P?ediatric?" OR
"Pediatric*" OR "Prepubescen*" OR
"Pre-pubescen*" OR "Pubescen*" OR
(Primary near/2 school) OR (Primary
near/2 education) OR "Teen*" OR
"Youth*" OR "Adolescen*" OR (Young
near/2 adult*) OR (Young near/2
person*®) OR (Young near/2
individual*) OR (Young near/2
people*) OR (Young near/2
population*) OR "Student*" OR
"Highschool*" OR "High-school*" OR
(High near/2 school*) OR (Secondary
near/2 school*)):ti,ab,kw

o Wi W e |
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Additional File 2: Data Extraction Template

Name of Data Extractor

Study Details - Covidence study ID:

- Full article title:

- Journal:

- First Author: Last Name, First Name

- Year of publication:

- Country of first author:

- Publication type: published article, abstract, dissertation, other (specify)
- Possible conflicts of interest: yes (specify), no

Study Population - Sample size:
- Sample: youth, caregivers, healthcare providers, other (specify)
- For each population, fill out the relevant details below:
- Age
- Measurement: Mean or median
- Age:
- Age range:
- Sex (percentage male, female, other):
- Diagnosis (percentage polyarticular, oligoarticular, enthesitis, systemic,
psoriatic, undifferentiated, other):
- Disease status (percentage active, inactive, in remission):
- Length of the disease
- Measurement: Disease duration or disease onset
- Measurement: Mean or median
- Duration:
- Range:
- Other details:

Study Design - Design: cross-sectional, cohort, case control, case series, randomized control trial,
quasi-experimental trial, other (specify)

- Start date:

- End date:

- Study Duration/Follow-Up:

- Countries recruited from:

- Setting: clinics, community, other (specify)

- Was this sample from a cohort: no, yes (specify)

- Other details:

Measures - Exposure (i.e., psychosocial factor)
- Construct:
- Data: numerical or categorial
- Reporter: youth, parent, healthcare provider, other (specify)
- Measure:
- Citation:
- Outcome (i.e., pain)
- Measurement: intensity, frequency, or sensitivity
- Data: numerical or categorical
- Reporter: youth, parent, healthcare provider, other (specify)
- Measure:
- Time (e.g., current, past week):
- Citation:

Results - Association (complete the following for each)

- Exposure (i.e., psychosocial factor)

- Outcome (i.e., pain)

- Significance of association: yes or no

- Direction of association: positive or negative

- Other information (e.g., statistical technique, covariates):
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Additional File 3.1: Quasi-Experimental Studies

Methodological Quality
For the five quasi-experimental studies, critical appraisal scores ranged from 78% to

100%, with the lack of a comparison group and participant retention as the biggest
limitations (Additional File 3.2).

Results

Child factors. Across five psychosocial interventions, which may be considered as an
external source of support in completing a secondary appraisal, 19/24 associations were
significant (Lavigne et al., 1992; Lombholt et al., 2015; Stinson et al., 2016; Stinson et al.,
2020; Walco et al., 1992) . Walco et al. (1992) tested the efficacy of an 8-week cognitive-
behavioral therapy (CBT) intervention in 13 children with JIA and their parents and
followed up six and 12 months later. All 10 of the associations demonstrated reduced
pain intensity post-intervention. Comparatively, Lomholt et al. (2015) ran a 6-week
group-based CBT intervention for nine children with JIA. After the intervention;
however, no differences in pain intensity were observed between the treatment and
control groups. Lavigne et al. (1992) provided a 6-week treatment package for pain
management to eight children with JIA and their parents. Despite the small sample size,
6/9 associations demonstrated the benefits of the intervention in reducing both pain
intensity and frequency, and the remaining were trending in the expected direction.
Stinson et al. (2016) developed the iPeer2Peer intervention and assessed the efficacy of
an 8-week trial in 16 children with JIA and a control group. No differences emerged in
pain intensity scores between the treatment and control group post intervention. Stinson
et al. (2020) also developed the 12-week Teens Taking Charge intervention and
compared the outcomes at 3, 6, and 12 months for 88 children who participated in the
intervention to 131 controls. All three associations showed significantly reduced pain
intensity in the treatment condition at all timepoints. Taken together, participation in CBT
or pain specific interventions tends to be predictive of lower pain reports in children with
JIA.

Discussion

The efficacy of five psychosocial interventions varying in their orientation and delivery
in reducing JIA pain were reviewed. Most demonstrated significant reductions in JIA
pain intensity and frequency post intervention or in comparison to the control group.
While a complete review and comparison of these interventions is beyond the scope of
this study, Cohen et al. (2017) and Butler et al. (2022) have recently published
comprehensive reviews in this area. Nevertheless, psychosocial interventions are
promising way to foster improvements in JIA pain along with other important outcomes.
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Additional File 3.2: Critical Appraisal Results for Quasi Experimental Studies

Author& Year Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q% %
Lavigne 1992 Y U Y Y Y Y Y Y Y 89%
Lomholt 2015 Y Y Y Y Y Y Y Y Y 100%
Stinson 2016 Y U Y Y Y Y Y Y Y 89%
Stinson 2020 Y U Y Y Y N Y Y Y 78%
Walco 1992 Y Y Y N Y N Y Y Y 78%
% 100% 40%  100% 80%  100% 60%  100% 100% 100%

Note. JBI critical appraisal for quasi-experimental studies: Q1 = Is it clear in the study what is the ‘cause’
and what is the ‘effect’ (i.e., there is no confusion about which variable comes first)? Q2 = Were the
participants included in any comparisons similar? Q3 = Were the participants included in any comparisons
receiving similar treatment/care, other than the exposure or intervention of interest? Q4 = Was there a
control group? Q5 = Were there multiple measurements of the outcome both pre and post the intervention/
exposure? Q6 = Was follow up complete/were differences between groups in terms of their follow up
adequately described and analyzed? Q7 = Were the outcomes of participants included in any comparisons
measured in the same way? Q8 = Were outcomes measured in a reliable way? Q9 = Was appropriate
statistical analysis used?

L HLE 888 Studies with overlapping datasets

Y = Yes; N=No; U= Unclear
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Additional File 3.3: Quasi-Experimental Study Characteristics and Results

Author, Sample Age(s) X or Mdn % % JIA  Pain: Construct (Reporter) Psychosocial Factor(s): Main Findings: Analysis - Result
Year, Size(s) (Range) Female Type — Measure Construct (Reporter) —
Publication Measure
Type
Lavigne 8§C Mdr=14 (9-17) 88 Po:75; PI(C & P)— VAS 3x/day = Treatment (C) — 6 Mann Whitney U-Test —
1992 7P -- 100 0:13; for 1 mos pre, post,and 6  sessions of biweekly Treatment and Waitlist Control groups did not significantly
Article SHCP -- - E:13 mos later therapy for pain differ in child reported PI and PF
PF (C & P) — VAS the management / Waitlist ~ The treatment group had significantly lower parent reported
percentage of ratings Control PI and PF compared to Waitlist Control
above 5 Repeated Measured ANOVA —
PS (HCP) — -- Children and parents reported PI and PF, and HCP reported
PS tended to decrease over time in response to the treatment
Lomholt 19C *(9-14) 79 Po:32; PI (C) — FPS-R assessed Treatment (C) — 6 ANCOVA controlling for pre-intervention data and disease
2015 0:42; 2x/day for 1 week sessions of Cognitive status — Treatment and Waitlist Control groups did not
Article E:5; S:11;  (averaged) Behavioral Therapy significantly differ in PI post treatment
Ps:11 group/Waitlist Control
Stinson 32C  x=14(12-17) 97 Po:41; PI (C) —NRS RPI assessed Treatment (C) — Marginal Linear Models — Treatment and WLC groups did not
2016 0:31; at baseline and post iPeer2Peer intervention significantly differ in their PI at study completion
Atrticle E:3; Ps:25 intervention for 8 weeks / WLC
Stinson 219C x=14 (12-17) 70 Po:32; PI (C) —NRS RPI assessed Treatment (C) — Teens = LMM — The treatment group demonstrated significantly lower
2020 197P - 80 0:32; at baseline, 3 mos (post Taking Charge Pl at 3, 6, and 12 mos compared to the WLC
Atrticle E:16; S:2; intervention), 6 mos, and intervention for 12
Ps:11; 12 mos weeks / WLC
U7
Walco 13C  x=10(4-16) 62 0:62; PI (C & P) - VAS PPQ Treatment (C) — 8 Week T-test — Child and parent reported PI (AM and PM)
1992 3P - - S:38 assessed 2x/day at Cognitive Behavioral significantly decreased from baseline to post intervention, 6
Article baseline, post intervention, Therapy Intervention mos, and 12 mos
6 and 12 mos

Note. Underlined text represents significant results.
ANOVA = Analysis of Variance; ANCOVA = Analysis of Covariance; C = Child; E = Enthesitis-Related Arthritis; HCP = Healthcare providers; LMM = Linear Mixed Models; O
= Oligoarticular Arthritis; P = Parents/Caregivers; Po = Polyarticular Arthritis; Ps = Psoriatic Arthritis; PF = Pain frequency; PI = Pain intensity; S = Systemic Arthritis; U =

Undifferentiated/Other Arthritis



CHAPTER 3: UNDERSTANDING PERFECTIONISM IN YOUTH WITH
JUVENILE IDIOPATHIC ARTHRITIS AND THEIR CAREGIVERS

The manuscript based on this study is detailed below. Yvonne Brandelli, under the
supervision of Drs. Christine Chambers and Sean Mackinnon, was responsible for
developing the research question, methodology, and analytic approach; preregistering the

hypotheses (https://osf.io/wnxb8); and obtaining ethical approval. She developed the

study protocol and data collection procedures, recruited participants, and led the data
analysis and interpretation with the support of her supervisors and co-authors. Ms.
Brandelli wrote the initial draft of this manuscript and received and incorporated
feedback from the study co-authors. The manuscript was submitted to the Journal of
Pediatric Psychology on February 14, 2024. The current reference for this manuscript is:
Brandelli, Y. N., Mackinnon, S. P., Chambers, C. T., Parker, J. A., Huber, A. M., Stinson,
J. N., Johnson, S. A., & Wilson, J. P. (Revise and Resubmit). Understanding
perfectionism in youth with juvenile idiopathic arthritis and their caregivers.

Journal of Pediatric Psychology.
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3.1. Abstract

Objective: Youth with juvenile idiopathic arthritis (JIA) experience elevated rates of
internalizing symptoms, although more research is required to understand this
phenomenon. Perfectionism, a multidimensional personality trait that involves
dimensions such as striving for flawlessness (self-oriented perfectionism; SOP) and
feeling that others demand perfection (socially prescribed perfectionism; SPP), is a well-
known risk factor that has received minimal attention in pediatric populations. A priori
hypotheses explored the relationships between youth and parent perfectionism and
internalizing symptoms (i.e., depression and anxiety) in youth with JIA, as mediated by
1) youth/parent negative self-evaluations and 2) youth self-concealment.

Methods: 156 dyads comprised of youth (13-18 years) with JIA and a caregiver
completed an online survey. Participants independently completed questionnaires about
trait perfectionism, negative self-evaluations (i.e., pain catastrophizing and fear of pain),
self-concealment, and internalizing symptoms.

Results: Preregistered hypotheses were partially supported. Positive relationships were
observed between parent and youth SOP and negative self-evaluations, youth SOP and
internalizing symptoms, and youth negative self-evaluations and internalizing symptoms.
A negative relationship was found between parent SOP and depression symptoms.
Indirect effects were observed for youth SOP predicting internalizing symptoms through
pain catastrophizing. Exploratory mediations suggested youth SPP might predict
internalizing symptoms directly and indirectly through self-concealment.

Conclusion: Perfectionism in youth and parents appears to play a role in the internalizing

symptoms of youth with JIA and may manifest through negative self-evaluations and
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self-concealment. While future research is needed, screening of perfectionistic tendencies
in youth with JIA and their parents may help guide assessment, prevention, and treatment

efforts.
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3.2. Introduction

Juvenile idiopathic arthritis (JIA) is a chronic inflammatory disease affecting up
to 8 million children worldwide (Petty, Laxer, & Wedderburn, 2021). Pain is one of the
most frequently reported symptoms (Canadian Paediatric Society, 2009), with one daily
diary study reporting that youth experienced pain on average 73% of days across a 2-
month period (Schanberg et al., 2003). Both the diagnosis of a chronic health condition
and the increased rates of pain put youth with JIA at risk for worse mental health
outcomes such as anxiety and depression (Brandelli et al., 2023; Fair et al., 2019; Li et
al., 2023). In a systematic review of the literature, Fair et al. (2019) found that many
youth with JIA experience clinically significant symptoms of depression (7-36%) and
anxiety (7-64%). Moreover, these estimates were made prior to the COVID-19 pandemic.
It is likely that rates have increased (Racine et al., 2021), making it an especially timely
endeavor to understand factors impacting the experience of anxiety and depression in
youth with JIA to tailor assessment, prevention, and treatment efforts.

One risk factor that is a frequently presenting clinical phenomenon that has
received minimal attention in the pediatric and pain literatures is perfectionism (Randall,
Gray, et al., 2018). Perfectionism is a multidimensional personality trait that involves
striving for flawlessness, setting exceedingly high standards, making overly critical self-
evaluations, and feeling pressure to meet standards imposed by others (Frost et al., 1990;
Hewitt & Flett, 1991). The present study utilized Hewitt and Flett’s (1991) model, which
proposes three dimensions: self-oriented perfectionism (SOP; a self-imposed pursuit of
exceedingly high standards and self-scrutiny when that is not actualized), socially

prescribed perfectionism (SPP; the belief that other people demand perfection from
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oneself), and other-oriented perfectionism (OOP; demanding perfection from other
people). Some researchers (e.g., O'Connor et al., 2009; Piercy et al., 2020) have further
separated the dimension of SOP to reflect the presence of adaptive (i.e., SOP-strivings)
and maladaptive (i.e., SOP-critical) components. Perfectionistic traits are posited to
emerge during childhood in response to the child’s own characteristics (e.g.,
temperament, ability) and their broader family and sociocultural environment (e.g.,
expectations, contingencies, social learning, social reactions, attachment) (Flett et al.,
2002; Smith et al., 2022).

Perfectionism is a well-known risk factor for anxiety and depression in youth
(e.g., Affrunti & Woodruff-Borden, 2014; Morris & Lomax, 2014) that has begun to
receive attention in the context of health conditions (Behrens, 2017; Flett et al., 2011;
Hadjistavropoulos et al., 2007; Molnar et al., 2016). The few studies exploring
dimensions of perfectionism in pediatric populations have found them to be positively
associated with externalizing and internalizing symptoms in youth with inflammatory
bowel disease (IBD; Piercy et al., 2020); and somatization, catastrophizing, and fear of
pain in chronic pain populations (Randall, Smith, et al., 2018). Moreover, dimensions of
parent perfectionism have been modestly associated with youth and parent
catastrophizing, youth pain-related fear, and youth functional disability (Randall, Smith,
et al., 2018).

There has been a recent call to better understand the mechanisms in which youth
and parent perfectionism contribute to anxiety and depression in pediatric pain (Randall,
Gray, et al., 2018). Randall, Gray, et al. (2018) theorized that the coexistence of

perfectionism and pain is not a coincidence. Rather, perfectionism in youth and their
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parents likely amplifies challenges (such as internalizing symptoms) in the context of
pain by undermining coping and recovery efforts. More specifically, perfectionism and
pain are thought to be related through biological (i.e., via increased stress and subsequent
alterations in pain processing and inflammatory processes), psychological (i.e., via
cognitive and behavioral correlates that can precipitate, maintain, or exacerbate pain), and
social (i.e., via greater interpersonal challenges and school problems) processes (Randall,
Gray, et al., 2018). This is particularly relevant for youth with JIA, who uniquely face an
idiopathic, variable, chronic, and invisible disease. The relationships between
perfectionism and internalizing symptoms and their mechanisms (e.g., disease- and pain-
specific cognitions) may be unique. The Stress and Coping Cyclical Amplification Model
of Perfectionism in Illness (SCCAMPI) proposed by Molnar and colleagues (2016)
suggests that individuals high in perfectionism may be susceptible to amplified stress,
maladaptive coping, and worse health-related outcomes through various inter- and intra-
personal pathways which may mediate or explain the experience of amplified stress.

One pathway describes how individuals high in trait perfectionism may engage in
negative self-evaluations when they are unable to meet their impossibly high standards
(Molnar et al., 2016). Although a chronic disease such as JIA may encourage some
individuals to become more flexible with their goals, individuals high in SOP (given its
emphasis on self-scrutiny when perfection is not actualized) may be unwilling to re-
adjust their goals to account for their pain and disease flares. As such, youth with JIA and
their parents who are high in SOP may have a heightened awareness of the limits
imposed by JIA (e.g., more catastrophic thoughts and pain-related fears), but their

unwillingness to adjust their goals may exacerbate negative self-evaluations thus leading
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to more internalizing symptoms in youth.

Another pathway suggests that individuals with perfectionism maintain their self-
image by hiding their unappealing characteristics (such as a diagnosis of JIA and its
symptoms) through self-concealment (Molnar et al., 2016). The ‘invisibility’ of JIA pain
highlights the need for youth to communicate their experiences and advocate for
adaptations; however, this may also make it easier for youth high in both SOP and SPP
(because they want to achieve perfection and convey this to others), and with parents
high in OOP (because they feel perfection is expected of them) to conceal their
symptoms. Although in the short-term there may be benefits to this (e.g., appearing
“normal”), these may have undue long-term consequences for the individual’s health and
well-being (Larson & Chastain, 1990). As such, self-concealment may mediate the
relationship between the youth’s own perfectionism (or the parent’s OOP) and
internalizing symptoms.

Taken together, despite advances in recognizing that perfectionism contributes to
one’s mental health, little is known about the mechanisms of this relationship, especially
as it relates to parent/child dyads and the context of JIA. The objective of this study is to
examine the relationships between youth and parent perfectionism and mental health
outcomes in youth with JIA. It was hypothesized that:

(H1) Youth and parent SOP would be associated with increased anxiety and
depression in youth, and these relationships would be mediated by negative self-
evaluations (as measured by pain catastrophizing and fear of pain in youth and parents).

(H2) Youth SOP and SPP and parent OOP would be associated with heightened

anxiety and depression in youth, and these relationships would be mediated by the
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youth’s self-concealment.
3.3. Methods
3.3.1. Study Design

This dyadic (youth/parent), Internet-based, cross-sectional research was approved
by the IWK Health’s Research Ethics Board. Consistent with patient-oriented research,
this study was conducted in consultation with a leader in patient engagement (1J), and in
partnership with Cassie and Friends, a Canadian parent-led organization for families of

children with rheumatic diseases (www.cassieandfriends.ca). A panel of three diverse

youth and parent partners became involved during the initial phases of this study
(Brandelli, Jordan, et al., 2022) and provided input on study conceptualization through to

dissemination. This study was preregistered prior to collecting and analyzing the data

(https://osf.io/wnxb8), and the deidentified data and syntax are openly available through
Open Science Framework (OSF;

https://osf.io/svn8d/?view_only=d2c8e3e9¢6544b76bel0c137b134a841).

3.3.2. Participants

Participants included English-speaking youth between 13-18 years old with a
diagnosis of JIA and one of their parents or caregivers (herein referred to as parents).
Purposeful recruitment occurred worldwide between November 2021 and April 2023 and
predominantly took place through online and social media platforms (e.g., arthritis and
pain communities, advertisements over Facebook and Instagram, blog posts). Additional
strategies included recruitment through previous studies, posters at rheumatology and
pain clinics, research registries, and industry partnerships.

Details about the power analysis are in the preregistered plan on OSF. The aim
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was to recruit 319 dyads or to terminate data collection by Spring 2023 given funding
timelines, whichever came first. Repeated interference by sham respondents (e.g.,
disingenuous and software automated responses) slowed data collection considerably.
Recruitment efforts produced less than the required sample size; although, post-hoc
power analyses demonstrated most models retained at least 70% power to detect indirect
effects. Two hundred and six dyads consented online, 33 of whom were ineligible given
their diagnosis or age and 17 of whom stopped after providing consent, resulting in a
final sample size of 156 unique dyads.

Missing data was complex, as not all dyads had data for both members. Most
parents completed the full survey (n = 129; 82.7%), some provided partial data (n = 11;
7.0%), and the rest did not complete the survey at all (n = 16; 10.3%). Most children
completed the full survey (n = 122; 78.2%), some provided partial data (n = 7; 4.5%), and
the remainder did not complete the survey at all (n = 27; 17.3%). In total, 104 dyads
(66%) had complete data (i.e., both parents and children completed all measures). All
viable data, including partial data, was analyzed when appropriate.

3.3.3. Measures
Demographics and Medical Variables

Youth and parents reported on ethnicity (Canadian Institute for Health
Information, 2022) and other demographic (e.g., age, sex, gender), medical (e.g.,
diagnosis, disease status), and pain-related (Birnie, Hundert, et al., 2019) variables.
Perfectionism

Youth Perfectionism. The 22-item Child and Adolescent Perfectionism Scale

(CAPS; Flett et al., 2016) assessed two dimensions of perfectionism on a scale of 1
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(False — not at all true of me) to 5 (very true of me): SOP (12 items; e.g., “I try to be
perfect in everything [ do”) and SPP (10 items; e.g., “My family expects me to be
perfect”). In psychometric studies the CAPS has demonstrated good internal consistency,
concurrent validity, and test-retest reliability (Flett et al., 2016); however, debate exists
regarding the number of dimensions captured in the measure (O'Connor et al., 2009).

Parent Perfectionism. Parent perfectionism was assessed using three subscales
from the Big Three Perfectionism Scale (BTPS; Smith et al., 2016) on a scale of 1
(strongly disagree) to 7 (strongly agree): SOP (5 items; e.g., “I have a strong need to be
perfect”), SPP (4 items; e.g., “People expect too much from me”), and OOP (5 items;
e.g., “I expect those close to me to be perfect”). Research has demonstrated good internal
consistency and preliminary evidence for convergent and divergent validity (Smith et al.,
2016).
Pain Catastrophizing

Youth Pain Catastrophizing. The Pain Catastrophizing Scale for Children (PCS-
C; Crombez et al., 2003; Crombez et al., 2012) measures pain-related maladaptive
thinking patterns. Thirteen items are administered on a scale from 0 (not at all) to 4
(extremely) totaling three dimensions of pain catastrophizing (helplessness,
magnification, and rumination; e.g., “When I am in pain, I become afraid that the pain
will get worse”). In past research, internal consistency has been good (Crombez et al.,
2003).

Parent Pain Catastrophizing. Parent catastrophizing was assessed using the Pain
Catastrophizing Scale for Parents (PCS-P; Crombez et al., 2012). The scale uses the same

13-items as the PCS-C, with modified language (e.g., “When my child is in pain, 1
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become afraid the pain will get worse”). The initial validation study reported strong
construct validity and internal reliability (Goubert et al., 2006).
Fear of Pain

Youth Fear of Pain. The Fear of Pain Questionnaire Child - Short Form
(FOPQC-SF; Heathcote et al., 2020) measures pain-related fear and two sub-dimensions:
fear and avoidance. Ten items (e.g., “Pain causes my heart to beat fast or race’) were
rated on a scale from 0 (strongly disagree) to 4 (strongly agree). The validation study
showed strong construct validity, criterion validity, test-retest reliability; and good
internal consistency (Heathcote et al., 2020).

Parent Fear of Pain. Parent pain-related fears were measured using the 21-item
Parent Fear of Pain Questionnaire (PFOPQ; Simons et al., 2015). This scale compiles
four dimensions of pain-related fear in parents: fear, avoidance, school, and movement.
Items (e.g., “My child’s feelings of pain are scary for me”’) were rated on a scale from 0
(strongly disagree) to 4 (strongly agree). Excellent internal consistency, construct- and
criterion-related validity have been observed (Simons et al., 2015).
Youth Self-Concealment

Youth self-concealment was assessed using the 5-item concealment subscale of
the Health-Related Felt Stigma and Concealment Questionnaire (FSC-Q; Laird et al.,
2020). While developed for youth with abdominal symptoms, the instructions were
modified to suit a JIA population (i.e., ““Symptoms” refers to any arthritis symptoms,
including: aches, pain, stiffness, swelling”). Items (e.g., I try not to let other people know
when I’'m having symptoms) were rated on a scale of 1 (strongly disagree) to 5 (strongly

agree). This subscale demonstrated good internal consistency and construct validity in
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the validation study (Laird et al., 2020).
Youth Internalizing Symptoms

Internalizing symptoms were assessed with the 25-item youth self-report version
of the Revised Child Anxiety and Depression Scale Short Version (RCADS-25;
Ebesutani et al., 2012). Youth responded to 15 items about feelings of anxiety (e.g., “/
worry what other people think of me”) and 10 items about feelings of depression (e.g., “/
feel sad or empty ) on a scale from 0 (never) to 3 (always). This scale, validated on
healthy and clinical samples of youth, displays good internal consistency and acceptable
concurrent validity (Ebesutani et al., 2012).

3.3.4. Procedures

Participants self-selected into this study. After one dyad member verified their
eligibility through a screening questionnaire, youth and parents were emailed a unique
survey link where they independently provided informed consent and completed a 45-
minute battery of questionnaires online. Questions were mandatory; however,
participants had the option of selecting “prefer not to answer” for all items which was
treated as missing data. Completed participants were offered a $15 CAD online gift card
and completed dyads were also offered the option of entering a draw to win one of two
pairs of $250 CAD gift cards.

To ensure the validity of the data collected, safeguards were put in place to
protect against sham responses (Teitcher et al., 2015). This included, but was not limited
to, a screening questionnaire, attention checks, “spam trap” questions, captchas,
passwords, and the prevention of multiple submissions from the same Internet Protocol

address.
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3.3.5. Analytic Plan

Y outh-parent dyads were paired, and total scores were calculated for each scale
(items were averaged such that higher values indicate greater levels of the variable in
question). Descriptive statistics and bivariate correlations were used to describe measures
of pain, perfectionism, mediators, and outcomes. A Full Information Maximum
Likelihood approach was used to account for missing data.

Given discrepancy in the literature (Flett et al., 2016; O'Connor et al., 2009), an
exploratory factor analysis of the CAPS was planned to determine whether the three-
factor/14-item structure (i.e., SOP-strivings, SOP-critical, SPP) was superior to the two-
factor/22-item structure (i.e., SOP, SPP) in these data. Using the jmv() package in R

(https://www.r-project.org/) with maximum likelihood estimation and oblique rotation,

the number of factors was extracted using parallel analysis, logical interpretability, and
factor loadings of >.40.

Path analysis using the lavaan() package (Rosseel, 2012) in R was used to test
hypotheses. Analyses were informed by actor-partner interdependence modelling with
distinguishable dyads (Ledermann et al., 2011), exploring associations between variables
at the individual (i.e., actor and partner effects) and partner (i.e., interactions between the
actor and the partner effects) levels (Cook & Kenny, 2016). Models used maximum
likelihood robust estimation and robust estimates of standard errors. Indirect effects were
calculated using bootstrapping with 5000 resamples. Preregistered hypotheses were tested
in 6 path models (Figures 3.1-3.3), wherein standardized paths, covariances, and R’

values are reported.
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3.4. Results
3.4.1. Exploratory Factor Analysis

Results of the parallel analysis suggested the presence of two factors in both the
14-item and 22-item versions of the CAPS. A logical pattern of factors (SOP and SPP)
mapped to those proposed by Flett et al. (2016) instead of the 3-factor version proposed
by O'Connor et al. (2009). Factor loadings for the selected two-factor/22-item model
(ranging from .40 to .83) are presented in Supplementary File 1.
3.4.2. Sample Characteristics

The sample consisted of 129 adolescents with JIA and 140 parents. Participant
demographics are found in Table 3.1. The sample consisted of largely female youth
(67.9%) and parents (94.9%) with mean ages of 15.29 (SD = 1.62) and 45.24 (SD = 4.87).
Over half of the sample was currently experiencing active disease and chronic pain (i.e.,
pain more days than not over the past 3 months). The usual pain severity experienced by
youth was 4.96 (SD = 2.23) on the 11-point Numeric Rating Scale. Internal consistencies
ranged from good to excellent (.84-.94; Table 3.2). Weak to moderate positive
correlations were generally observed within and between youth and parent measures of
perfectionism, pain catastrophizing, fear of pain, and anxiety and depression. The
strongest correlations were between pain catastrophizing and fear of pain in youth (r =
.66) and parents ( = .71). Two notable exceptions include the lack of correlation between
dimensions of parent perfectionism and youth anxiety and depression, and the
weak/absent correlations between youth self-concealment and youth perfectionism.
3.4.3. Hypothesis 1: Negative Self-Evaluations Mediating the Relationships

between Youth/Parent Self-Oriented Perfectionism and Youth Anxiety and
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Depression

Four path analyses were completed to test the above-mentioned hypothesis by
varying the mediator (pain catastrophizing and fear of pain) and outcome (anxiety and
depression) one at a time across analyses (Figure 3.1). Across all models, there were
significant, positive covariances between youth and parent SOP, pain catastrophizing,
and fear of pain. That is, youth and parents were more similar to each other on these traits
than would be expected due to chance.

In model 1, standardized regression coefficients confirmed that youth SOP was
positively related to youth catastrophizing, and parent SOP was positively related to
parent catastrophizing, each accounting for 6% of the variance. This model predicted
39% of the variance in youth anxiety; however, not all paths were statistically significant.
Specifically, youth SOP directly and indirectly predicted anxiety through youth
catastrophizing (al/b1 = 0.13, 95% CI [0.03, 0.24]). Parent catastrophizing, however, was
not related to anxiety, nor was parent SOP (directly or indirectly; a2b2 = -0.03, 95% CI [-
0.08, 0.02]).

These results were largely maintained in model 2 wherein the mediator was
replaced with fear of pain scores. Youth SOP accounted for 3% of the variance in fear of
pain, and parent SOP accounted for 6% of the variance in parent fear of pain. The whole
model accounted for 40% of the variance in youth anxiety scores. Youth SOP and fear of
pain each directly contributed to anxiety; however, no indirect effect occurred (al/bl =
0.08, 95% CI [-.03, .17]). Conversely, parent SOP and fear of pain were not related to
anxiety and no indirect effect occurred (a2b2 = -0.02, 95% CI [-0.07, 0.03]).

Model 3, which examined pain catastrophizing as the mediator and youth
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depression scores as the outcome, was a slightly stronger model. As in model 1, youth
and parent SOP each accounted for 6% of the variance in their respective catastrophizing
scores. This model predicted 40% of the variance in youth depression scores, which was
explained through significant positive relationships between youth SOP and depression
and youth catastrophizing and depression, a significant negative relationship between
parent SOP and depression, and an indirect effect of youth SOP through youth
catastrophizing (al/b1 = 0.12, 95% CI [.03, .22]). Parent catastrophizing was not related
to depression, and no indirect effect occurred (a2b2 = 0.03, 95% CI [-.01, .10]).

Similarly, in model 4 which included fear of pain as the mediator, youth and
parent SOP contributed to 3% and 6% of their respective fear of pain scores. The model
predicted 42% of the variance in youth depression scores, which was positively predicted
by youth SOP and youth fear of pain, and negatively by parent SOP. Parent fear of pain
was not related to youth depression scores, and the indirect effects of youth (a/b1 = 0.06,
95% CI [-.03, .14]) and parent (a2b2 = 0.02, 95% CI [-.02, .07]) SOP through fear of pain
were not significant.!
3.4.4. Hypothesis 2: Self-Concealment Mediating the Relationships between
Youth/Parent Perfectionism and Youth Anxiety and Depression

Two path analyses tested the above-mentioned hypothesis with youth anxiety and
depression scores as the outcomes. Given the moderately large covariances (fs from .20
to .49) observed between predictors, each model was followed up with exploratory

mediations to understand the relationships for each predictor independently, as

! Partner effects were explored between the predictors and mediators in each of these
models, though these paths were not preregistered. None of these pathways were
significant.

136



collinearity might be obscuring interesting patterns in these data.

In model 5 (Figure 3.2), neither youth SOP, youth SPP, or parent OOP were
significantly related to youth self-concealment when entered in as simultaneous
predictors, though they collectively accounted for 5% of the variance. This model
predicted 22% of the variance in youth anxiety; however, only paths from youth SOP and
self-concealment to anxiety were significant. Youth SOP, youth SPP, and parent OOP did
not indirectly contribute (a/b1 =-0.01, 95% CI [-0.07, 0.04]; a2b1 = 0.05, 95% CI [-
0.01, 0.11]; a3b1 = 0.02, 95% CI [-0.03, 0.08], respectively). In exploratory mediations,
one perfectionism variable was entered at a time. Youth self-concealment remained a
significant predictor of anxiety across all models; however, only youth SPP was
significantly related to self-concealment. Direct effects were observed for both youth
SOP and youth SPP in predicting youth anxiety, and an indirect effect emerged for youth
SPP through self-concealment, ab = 0.05, 95% CI [0.01, 0.11]. No other results were
significant, including the indirect effects for youth SOP (ab = .03, 95% CI [-0.02, 0.08])
and parent OOP (ab = 0.04, 95% CI [-0.02, 0.10]).

In model 6 (Figure 3.3), the same patterns were observed. While perfectionism
accounted for 5% of the variance in youth self-concealment, and the model predicted
20% of the variance in youth depression, only paths for youth SPP and self-concealment
in predicting depression were significant. Youth SOP, youth SPP, and parent OOP did
not indirectly contribute to depression via youth self-concealment (a/b1 =-0.01, 95% CI
[-0.07, 0.04]; a2b1 = 0.05, 95% CI [-0.01, 0.11]; a3b1 = 0.02, 95% CI [-0.03, 0.08],
respectively). Exploratory mediations confirmed a significant relationship between youth

self-concealment and depression in each model. Youth SPP directly predicted self-
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concealment and depression, and indirectly predicted depression through self-
concealment (ab = 0.05, 95% CI [0.004, 0.11]). No other significant pathways emerged,
including indirect effects with youth SOP (ab = 0.03, 95% CI [-0.02, 0.08]) and parent
OOP (ab =0.04, 95% CI [-0.02, 0.11]) as predictors.

3.5. Discussion

Finding ways to reduce internalizing symptoms in youth with JIA is of utmost
importance. This involves identifying and curtailing risk factors, and enhancing
protective and promotive factors (Zimmerman, 2013). While some disease-specific risk
factors have been identified (e.g., disease activity, disease burden, pain; see Fair et al.,
2019), other risk factors, such as perfectionism, that have been identified in the broader
literature (Morris & Lomax, 2014), have not yet been explored amongst youth with JIA.

Using the two-factor CAPS measure, significant correlations were observed
between youth (but not parent) dimensions of perfectionism and self-reported depression
and anxiety symptoms. Hypotheses regarding the role of parent/youth perfectionism were
partially supported in predicting these outcomes, suggesting the value of considering
youth and parent perfectionism in the mental health of youth with JIA.

In hypothesis 1, not only was it found that youth and parent SOP were related (as
expected based on the social learning model; Smith et al., 2022), SOP was associated
with more negative self-evaluations (i.e., pain-related fears and catastrophic thoughts) in
youth and parents, and greater SOP in youth predicted more internalizing symptoms (in
part explained through more catastrophic thoughts about their pain). Interestingly, SOP in
parents was predictive of fewer symptoms of depression in youth, although this was not

explained through negative self-evaluations.
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The findings observed for youth are in keeping with the broader literature. The
relationships between SOP, pain catastrophizing, and fear of pain have been seen in
youth with chronic pain (Randall, Smith, et al., 2018), and the relationships between
dimensions of SOP and internalizing symptoms have been seen in both youth with IBD
(Piercy et al., 2020) and nonclinical samples (Hewitt et al., 2002). The novel finding that
youth SOP predicted internalizing symptoms in youth with JIA, in part through pain
catastrophizing, suggests some support for the SCCAMPI model (i.e., that perfectionism
may increase negative self-evaluations), and importantly a mechanism by which youth
SOP may contribute to internalizing symptoms in youth with JIA. Although both pain
catastrophizing and fear of pain (which are highly correlated; e.g., Simons et al., 2015)
were used to capture the construct of negative self-evaluations, the lack of indirect effect
observed for the latter may suggest that its assessment of fears may involve less of an
evaluative component, thus serving as a weaker proxy variable. This difference is
especially interesting given the high intercorrelations observed between these variables,
which may have otherwise been suggestive of construct overlap.

The relationships observed between parent SOP and pain catastrophizing have
also been seen in other studies (Randall, Smith, et al., 2018), as have the mixed
relationships between parent SOP and youth internalizing symptoms (Cook & Kearney,
2009; Piercy et al., 2020) (i.e., while positive relationships have been observed, they are
weaker and less robust in complex analyses). The negative relationship between parent
SOP and youth depression was an intriguing finding, suggesting parent SOP in the
context of JIA may be a protective factor. It may be that parents high in SOP have high

standards for themselves pertaining to meeting their child’s physical and psychosocial
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needs, thus protecting against the symptoms of depression that youth with JIA may
experience. Additional research is required to further explore this relationship. Finally,
although the hypothesized indirect effects of parent SOP on youth internalizing
symptoms through pain-related fears and catastrophizing were not supported, it is
possible that other unmeasured mediators may be relevant (e.g., adolescent perceived
pressure from parents; Randall et al., 2015), or that parent perfectionism may effect youth
in unique ways (of relevance, the SCCAMPI model is not inherently dyadic and was
developed based on adult health literature without regard for parents’ contributions).
Future research might explore how models of perfectionism in the contexts of illness
(e.g., Molnar et al., 2016) and development (e.g., Affrunti & Woodruff-Borden, 2014)
can be combined to better explain perfectionism in pediatric populations.

Hypothesis 2 explored the role of youth SOP and SPP and parent OOP in
predicting anxiety and depression through increased youth self-concealment. While the
full model was not supported, given the reduced sample size and the strong correlations
amongst predictors, exploratory mediations tested each predictor separately to minimize
loss of statistical power due to collinearity. Youth SOP and SPP (but not parent OOP)
directly predicted youth internalizing symptoms in these models; however, only youth
SPP predicted self-concealment and indirectly predicted internalizing symptoms through
self-concealment. Logically, SPP is most relevant, as when youth perceive that others
demand perfection of them, they may uphold their fagade of perfection even in the
context of JIA pain, thereby contributing to internalizing symptoms. This is consistent
with findings from a recent qualitative study, demonstrating the presence of pain-related

stigma and concealment in JIA populations (Wakefield et al., 2023). Similar results have
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been observed in healthy adults (Williams & Cropley, 2014) and are consistent with
longitudinal research on university students suggesting that perfectionistic concerns (akin
to SPP) lead to increased efforts to present oneself as perfect, rather than the reverse
(Mackinnon & Sherry, 2012). Comparatively, youth high in SOP may not experience that
same pressure to conceal their imperfections, and youth with parents high in OOP may
not perceive their parents’ perfectionism as targeted towards them (as the items assessing
OOP in the BTPS were not specifically about their child, as has been seen with other
measures being adapted based on the dyad member in question; Mackinnon et al., 2012) .
Together, these findings support the consideration of youth and parent
perfectionism in understanding the mental health of youth with JIA, particularly when
pain catastrophizing and self-concealment are observed. Although further research is
warranted, directly assessing for and targeting trait perfectionism, alongside other
concerns such as pain and internalizing symptoms, may be beneficial (Flett & Hewitt,
2014; Morris & Lomax, 2014; Randall, Gray, et al., 2018). Clinically treating
perfectionism can yield benefits for internalizing symptoms, and if left out may dampen
the effects of prevention and treatment efforts (Galloway et al., 2022). Interestingly,
perfectionism may have a silver-lining in facilitating the uptake of treatments. Randall
and colleagues (2020) explored the role of pre-treatment perfectionism in youth
participating in intensive interdisciplinary pain treatment. While perfectionism was
associated with worse outcomes pre-treatment, these youth also had lower pain
catastrophizing and pain severity scores post-treatment. Similarly, Piercy and colleagues
(2020) found that higher SOP-striving in youth with IBD was associated with greater

disease self-management.
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The strengths of this study include exploration of a relatively novel risk factor
both in the pediatric pain and JIA literatures, use of parent/youth data, preregistration of a
priori hypotheses, open data, and exploration of the mechanisms by which perfectionism
impacts youth mental health. Study findings should nevertheless be interpreted in the
context of their limitations. Limitations include the use of an Internet survey design, self-
report data (e.g., it is possible one does not know their disease characteristics or
diagnosis), low completion rate, potential sampling bias, and threats to data validity given
the increase in online fraudulent activity (Zhang et al., 2022). Best available evidence
was nevertheless used to prevent, manage, and screen out fraudulent responses (Teitcher
et al., 2015). Given the challenges with recruitment, the sample size was lower than
anticipated, preventing the exploration of covariates (e.g., age, sex, disease activity,
proximity to parents) and potentially limiting the ability to detect significance for the
parent pathways. A further limitation was the types of scales used. Had the 3-factor
model of the CAPS measure fit these data, the SOP-critical dimension would have been
the hypothesized predictor. As such, it is possible that non-significant results were
observed given the inclusion of items measuring both SOP-critical and SOP-striving. The
use of proxy measures to assess “negative self-evaluations” (i.e., pain catastrophizing and
fear of pain) is also a limitation. In the absence of a better measure, however, both
constructs may be interpreted as a negative self-evaluation, given the maladaptive and
intrusive cognitions and fears about pain involved, which may prevent one from reaching
their excessively high standards. The limited sample size prevented the exploration of all
pathways in the SCCAMPI model. While other mediators may be interesting to explore

(e.g., there may be similarities between pain and stress), this study prioritized
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understanding how the intrapsychic and interpersonal dynamics of individuals with
perfectionism may present in unique ways in youth with JIA and their caregivers, thus
contributing to worse outcomes. Finally, given the cross-sectional design temporal
precedence could not be established. Although perfectionism is conceptualized as a trait
that emerges early in childhood, longitudinal designs are needed to confirm causality.

Future research would benefit from overcoming the abovementioned limitations.
Further exploration of the SCCAMPI is also warranted (e.g., application to pediatric
populations, assessing other pathways of perceived control and social support,
measurement of other mediators such as coping and stress, measurement of other
outcomes such as pain and functioning). Finally, while perfectionism is generally
observed to be a risk factor in these data, the possibility that some domains of
perfectionism (i.e., SOP-strivings, SOP in parents) may have adaptive components
warranting further exploration.

In conclusion, this study identified various direct and indirect relationships
between youth and parent perfectionism and anxiety and depression in youth with JIA.
While future research would benefit from further exploring these relationships with larger
samples and longitudinal designs, screening for perfectionistic tendencies in youth with
JIA and their parents may be beneficial.
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3.9. Figures
Figure 3.1.  Path Analyses for Hypothesis 1 Predicting the Effects of Youth/Parent Self-Oriented Perfectionism on Youth Mental
Health Through Pain Catastrophizing and Fear of Pain
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Note. The 95% confidence intervals for standardized coefficients are reported. Solid lines represent p <.05. Arrows pointing towards the factor represent
residual variance. CFI = Robust Comparative Fit Index; FOPQC-SF = Fear of Pain Questionnaire Child — Short Form; PCS-C = Pain Catastrophizing Scale for
Children; PCS-P = Pain Catastrophizing Scale for Parents; PFOPQ = Parent Fear of Pain Questionnaire; RMSEA = Root Mean Square Error of
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Figure 3.2.  Path Analyses for Hypothesis 2 and Exploratory Mediations with each

Predictor Predicting the Effects of Perfectionism on Youth Anxiety Through Self
Concealment

Full Model Exploratory Mediations
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Note. The 95% confidence intervals for standardized coefficients are reported. Solid lines
represent p < .05. Arrows pointing towards the factor represent residual variance. OOP =

Other-Oriented Perfectionism; SOP = Self-Oriented Perfectionism; SPP = Socially
Prescribed Perfectionism.
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Figure 3.3.  Path Analyses for Hypothesis 2 and Exploratory Mediations with each
Predictor Predicting the Effects of Perfectionism on Youth Depression Through Self
Concealment

Full Model Exploratory Mediations
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Prescribed Perfectionism.
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3.10. Tables

Table 3.1. Descriptive and Medical Variables

Parent (n=140) Youth (n=129)
N (%) or N (%) or
Demographics and Medical Variables M £ SD (Min, Max) M + SD (Min, Max)
Participant Demographics
Age (Years) 4524 +4.87(33,57)¢  15.29+1.62(13,18)*¢
Sex (Female) * -- 110 (70.5)
Gender *
Mother/Girl 148 (94.9) 106 (67.9)
Father/Boy 8(5.1) 46 (29.5)
Other (transgender, nonbinary, gender fluid) -- 4(2.5)
Ethnicity °
Aboriginal 7 (4.5) 9(5.8)
Black 3(1.9) 3(1.9)
East/Southeast Asian 3(1.8) 3(1.9)
South Asian 4(2.6) 4 (2.6)
White 123 (78.8) 110 (70.5)
Other (Jewish, West Asian, Latin American) 5@3.2) 4(2.6)
Prefer not to answer 2(L.3) 1 (0.6)
Country of Residence
Canada 96 (68.6) 95 (74.2)
United Kingdom 24 (17.1) 19 (14.8)
USA 16 (11.4) 11 (8.6)
Other (Ireland, South Africa, Australia) 4(2.8) 3(2.4)
Income (in CAD)
<§50,000 16 (11.5) --
$50,000 — 99,999 42 (30.0) --
$100,000 — 149,999 29 (20.7) --
>$150,000 36 (25.7) --
Prefer not to answer 17 (12.1) --
Youth Medical Characteristics
Diagnosis *°
Polyarticular Arthritis -- 37 (23.9)
Enthesitis-Related Arthritis -- 27 (17.4)
Oligoarticular Arthritis -- 26 (16.8)
Systemic Arthritis -- 17 (11.0)
Psoriatic Arthritis -- 10 (6.5)
Undifferentiated Arthritis or Unknown © -- 38 (24.5)
Age at Diagnosis *f 8.09£4.72 (0, 16)
Current Disease Activity (Active/Flare) 87 (62.1) 75(59.1)¢
Pain Severity — Current VAS (0-10) 3.45+3.04 (0, 10) 2.80+2.90 (0, 10)®
Pain Severity — Usual VAS (0-10) 493 +£2.15 (0, 10) 4.96 +2.23 (0, 10) "
Pain Frequency — Past month
Not at all 27 (19.3) 26 (20.5) ¢
1-14 days 38(27.2) 37(29.1)¢
15-28 days 26 (18.6) 14 (11.0) ¢
Daily 49 (35.0) 50(39.4)¢
Pain — Currently experiencing chronic pain 50 (35.7) 50 (39.4)"
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Note. Parent data are used for parent demographics, and parent report data were used for youth medical
characteristics. Percent was calculated based on number of participants who completed the question
rather than the total N. * Data from parents/youth were combined to achieve an N=156. Data that
matched were used when possible. If not possible, youth data was used before parent data for
demographic information, and parent data was used before youth data for medical information. ®
Participants could select more than one response. ¢ Three participants indicated also having a diagnosis

of autoimmune arthritis, juvenile dermatomyositis, and scleroderma. ¢n=139. °n=155. f'n=152. ¢n=127.
hp=125.
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Table 3.2.

Descriptive Statistics and Correlations for Study Variables

Variable 1 2 3 4 5 6 7 8 9 10 11
1 Youth Anxiety (self-report) --
2 Youth Depression (self-report) T3k --
3 Youth Self-Oriented Perfectionism 35wk QRHk --
4 Youth Socially Prescribed Perfectionism 32%Ek ZpEAE AQEAR -
5  Parent Self-Oriented Perfectionism 11 -.07 20 14 --
6  Parent Other-Oriented Perfectionism .05 -.04 20%  30%kx o3k --
7  Youth Pain Catastrophizing STHEER S S5k DSkEk QT H* 17 12 --
8 Parent Pain Catastrophizing .08 21* .05 -.03 27FE - 24%x 3 HEE --
9  Youth Fear of Pain S5%wE -S4k .14 15 17 A2 e6%FE 33ukx --
10 Parent Fear of Pain 15 23% -.04 05 30%#x 33wk ek JkEE g7k --
11 Youth Self-Concealment 30%*E - DRH* .10 20* -.03 13 22% 06 30%**  20%* --
n 126 126 126 126 139 139 126 138 126 138 126
M 12.85 11.56  3.36 2.51 2.58 1.97 1.49 1.61 1.66 1.19  3.32
SD 8.23 6.82 0.82 0.86 0.90 0.67 1.01 0.88 0.90 0.74 1.08
Alpha .89 91 91 .90 .88 .84 95 .94 .89 .94 .90

Note. **Correlation is significant at the <.001 level. **Correlation is significant at the .01 level. *Correlation is significant at the .05 level (2 tailed).



3.11. Supplementary Materials
Supplementary File 1

Exploratory Factor Analysis of the original Two-Factor Child and Adolescent
Perfectionism Scale (CAPS)

SOpP SPP
1. I try to be perfect in everything I do 0.75 -0.04
2. I want to be the best at everything I do 0.68 -0.09
4.1 feel that I have to do my best all the time 0.62 0.13
6. I always try for the top score on a test 0.67 -0.14
7. It really bothers me when I don’t do my best all the time 0.73 0.00
9. I don’t always try to be the best™* 0.40 -0.10
11. 1 get mad at myself when I make a mistake 0.53 0.10
14. 1 get upset if there is even one mistake in my work 0.74 -0.01
16. When I do something, it has to be perfect 0.78 0.10
18. I do not have to be the best at everything I do* 0.59 0.11
20. Even when I pass, I feel that I have failed if I didn’t get
one of the highest marks in the class 0.70 0.01
22. 1 can’t stand to be less than perfect 0.82 0.02
3. My parents don’t always expect me to be perfect in
everything I do* -0.15 0.46
5. There are people in my life who expect me to be perfect -0.13 0.82
8. My family expects me to be perfect 0.03 0.66
10. People expect more from me than I am able to give -0.10 0.67
12. Other people think I have failed if I do not do my very
best all the time 0.04 0.75
13. Other people always expect me to be perfect 0.01 0.83
15. People around me expect me to be great at everything 0.10 0.80
17. My teachers expect my work to be perfect 0.26 0.50
19. I am always expected to do better than others 0.31 0.53
21. I feel that people ask too much of me 0.03 0.61

Note. *Reverse coded. Extraction method = maximum likelihood; Rotation
method = Oblimin with Kaiser normalization; Factor loadings >.4 are bolded.
SOP-Striving = self-oriented perfectionism — Striving; SPP = socially prescribed
perfectionism; SOP-Critical = self-oriented perfectionism - Critical. The items
are from “The child—adolescent perfectionism scale: Development, validation,
and association with adjustment,” by G. L. Flett, P. L. Hewitt, D. J. Boucher, L.
A. Davidson, and Y. Munro, 1997. Copyright 1997 by G. L. Flett, P. L. Hewitt,
D. J. Boucher, L. A. Davidson, and Y. Munro.
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CHAPTER 4: EXPLORING PAIN ADAPTATION IN YOUTH WITH JUVENILE
IDIOPATHIC ARTHRITIS: IDENTIFYING YOUTH AND PARENT
RESILIENCE RESOURCES AND MECHANISMS

The manuscript based on this study is detailed below. Yvonne Brandelli, under the
supervision of Drs. Christine Chambers and Sean Mackinnon, was responsible for
developing the research question, methodology, and analytic approach; and obtaining
ethical approval. She developed the study protocol and data collection procedures,
recruited participants, led the data analysis and interpretation with the support of her
supervisors and co-authors, and made the data publicly available after publication. Ms.
Brandelli wrote the initial draft of this manuscript and received and incorporated
feedback from the study co-authors. The manuscript was submitted to Arthritis, Care, and
Research on April 4", 2024. The current reference for this manuscript is:
Brandelli, Y. N., Mackinnon, S. P., Chambers, C. T., Parker, J. A., Huber, A. M., Stinson,
J.N., Johnson, S. A., & Wilson, J. P. (Submitted). Exploring pain adaptation in

youth with juvenile idiopathic arthritis: Identifying youth and parent resilience

resources and mechanisms. Arthritis, Care, and Research.
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4.1. Abstract

Objective: Although juvenile idiopathic arthritis (JIA) is often associated with pain, this
experience does not necessitate negative outcomes (e.g., depression, functional
impairment). Little research has explored youth and parent resilience resources (i.e.,
stable traits) and mechanisms (i.e., dynamic processes) in this context, and studies have
focused on their contributions independently rather than collectively. This study,
informed by the Ecological Resilience-Risk Model in Pediatric Pain, sought to: 1)
explore the relationships amongst youth and parent resilience resources and mechanisms;
and 2) identify the relative importance (RI; i.e., independent contributions when entered
simultaneously) of evidence-based youth and parent resources and mechanisms in
contributing to recovery, sustainability, and growth outcomes.

Methods: Youth (13-18 years) with JIA and their parents (156 dyads) completed a
battery of online questionnaires assessing resilience resources (optimism, resilience),
mechanisms (psychological flexibility, pain acceptance, self-efficacy),
recovery/sustainability (pain intensity, functional disability, health-related quality of life),
and growth (benefit finding) outcomes.

Results: Analyses demonstrated significant positive correlations across within-person
resources and mechanisms, and weaker correlations across within-dyad resources and
mechanisms. Although the RI of predictors varied by outcome, youth pain acceptance
was the most robust predictor across models (RI = .03 - .15). Parent optimism and
psychosocial self-efficacy were also important. Some effect sizes shrank close to zero

once adjusting for other variables in the analyses, suggesting construct overlap.

162



Conclusions: While additional research is needed to further understand resilience, results
highlight the importance of fostering pain acceptance in youth and incorporating parents

in psychosocial interventions to optimize living with JIA.
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4.2.

Significance and Innovations
This study assessed the relative importance of youth and parent resilience resources
and mechanisms to advance knowledge as it pertains to JIA pain.
Most youth resilience resources and mechanisms were significantly related to one
another, as were most parent resilience resources and mechanisms. Relationships
between youth and parent resilience resources and mechanisms were less likely to be
significant.
Across surrogate markers of pain adaptation, youth pain acceptance was one of the
most robust predictors. Parent contributions such as optimism and psychosocial self-
efficacy also played an important role.
To promote resilience in the context of JIA, results highlight the importance of
fostering youth pain acceptance and incorporating parents in the psychosocial

interventions provided.
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4.3. Introduction

The hallmark experience of juvenile idiopathic arthritis (JIA) is pain (Canadian
Paediatric Society, 2009) which has been identified as a top research priority for families
(Correll et al., 2020). To date, research has focused on negative outcomes associated with
JIA pain (e.g., internalizing symptoms, lower health-related quality of life, impaired
social functioning; Brandelli et al., 2023); however, the experience of pain and the
presence of risk factors does not guarantee that youth with JIA will endure the
abovementioned negative outcomes. There is individual variation in pain experiences
(Stinson et al., 2011), which is likely due to the presence of promotive and/or protective
factors (i.e., factors that have a positive and direct influence on outcomes regardless of
the presence of risk factors, and factors that can dampen the presence of risk factors,
respectively; Zimmerman, 2013).

The study of promotive and protective factors is encompassed within the
resilience literature. Although a complex, systemic, and dynamic process without a
universal definition, resilience can be conceptualized as the capacity of a dynamic system
to adapt successfully to disturbances (such as a diagnosis of JIA) that threaten system
function, viability, or development (Masten, 2014). There is a growing need within the
JIA and pediatric pain literature to further this field of study (Cousins, Kalapurakkel, et
al., 2015), particularly as the aim of many treatments is to manage pain and prevent
irreversible damage rather than “cure” the disease (Beukelman et al., 2011). Thus, by
shifting emphasis to understanding and promoting the conditions necessary for resilience,
youth can be protected from unfavorable outcomes and learn to optimize living in the

face of adversity.
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Although there is no unified outcome of resilience, Sturgeon and Zautra (2010)
theorized that pain adaptation can be measured in terms of one’s recovery (i.e., resumed
functioning; psychological, physical, or academic well-being), sustainability (i.e.,
perseverance with valued activities), and growth (i.e., new learning or a better
understanding of one’s capabilities). These are nevertheless surrogate markers of
adaptation (Rosenberg & Yi-Frazier, 2016), as it is a process that depends on the
individual and their context, and it is unclear which of the many outcomes are necessary
or sufficient to determine successful adaptation. Cousins, Kalapurakkel, and colleagues
(2015) tailored this model for pediatric populations, placing greater emphasis on the
ecological system. Specifically, these outcomes are the result of an interaction between
resilience resources and risk factors (i.e., stable traits such as optimism) and resilience
and risk mechanisms (i.e., dynamic processes such as pain acceptance) that occur within
and between the individual, their family/social environment, and their culture and time.

There is preliminary support for components of the Ecological Resilience-Risk
Model in Pediatric Chronic Pain in the broader literature. In terms of resources, trait
optimism (i.e., having favorable expectations for the future) predicts improved health-
related quality of life (HRQoL) directly in youth with abdominal pain (Tomlinson et al.,
2021) and through reduced fear and catastrophizing in youth with chronic pain (Cousins,
Cohen, et al., 2015). Trait resilience (i.e., a general disposition of bouncing back) is
associated with reduced disease severity, pain, and disability, and greater HRQoL
(Gmuca et al., 2019). There is also preliminary support for other resources, including
mindfulness (Wright et al., 2021), positive affect (Beeckman et al., 2020), and positive

peer relationships (Forgeron et al., 2011).
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By way of mechanisms, psychological flexibility, or the ability to be present-
focused and engaged in values-based action, is associated with less daily activity
avoidance in youth with chronic pain (Beeckman, Simons, et al., 2019; Beeckman et al.,
2020), and in parents is positively associated with youth HRQoL in some (S. Lee et al.,
2020) but not all (Wright et al., 2021) studies. Support also exists for pain acceptance as a
resilience mechanism. In the context of pediatric pain rehabilitation programs, increases
in acceptance are predictive of a decrease in depressive symptoms, catastrophizing, and
functional disability (Weiss et al., 2013). More broadly, youth pain acceptance is
positively associated with HRQoL (S. Lee et al., 2020; Wright et al., 2021) and
negatively associated with pain intensity (S. Lee et al., 2020), and parent pain acceptance
is indirectly associated with decreases in pain interference and increases in mobility
through youth pain acceptance (Feinstein et al., 2018). Finally, self-efficacy, or one’s
belief in their ability to function effectively in the presence of pain or disease, also
contributes to pain acceptance (S. Lee et al., 2020), psychological flexibility (S. Lee et
al., 2020), HRQoL (S. Lee et al., 2020), reduced pain intensity (S. Lee et al., 2020),
reduced disability (Kalapurakkel et al., 2015), and fewer depressive symptoms
(Kalapurakkel et al., 2015).

Despite this literature, these constructs have only been minimally applied to the
context of JIA. Hynes et al. (2019) systematically reviewed the risk and resilience
resources and mechanisms in the JIA literature. By way of resources, they found that
family dysfunction is associated with lower hope in the context of youth with JIA
(Connelly, 2005), and that child perceived social support is associated with better

HRQoL (Seid et al., 2014). By way of mechanisms, self-efficacy is associated with
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greater HRQoL (Seid et al., 2014) and less functional disability (Barlow et al., 2000,
2001; Sawyer et al., 2004); child psychological flexibility is associated with improved
quality of life (QoL) and HRQoL (Feinstein et al., 2011), improved psychosocial health
(Beeckman, Hughes, et al., 2019), and reductions in negative affect (Beeckman, Hughes,
et al., 2019); child pain acceptance is related to improved QoL (Feinstein et al., 2011),
better psychosocial and physical health (Beeckman, Hughes, et al., 2019), and less
negative affect and disability (Beeckman, Hughes, et al., 2019); and parent reports of
child pain coping (problem solving) and self-efficacy are related to less functional
disability (Sawyer et al., 2004).

Given this scant literature, numerous variables remain to be explored (e.g., parent
optimism, trait resilience) (Cousins, Kalapurakkel, et al., 2015; Hynes et al., 2019).
Moreover, much of the literature has used small samples, relied on proxy reports, and
emphasized outcomes of HRQoL (Hynes et al., 2019). Studies have largely focused on
resources and mechanisms independently, neglecting to focus on their relationships with
one another and the broader sociocultural environment (Hynes et al., 2019; Knafl et al.,
2015). As such, there is a need to identify the resilience resources and mechanisms that
are relevant to this population in a holistic manner to better understand what to emphasize
to optimize living with JIA (Cousins, Kalapurakkel, et al., 2015).

The aims of this study were to: 1) explore the relevance of, and relationships
between, youth and parent resilience resources and mechanisms that have been identified
in the broader literature (i.e., optimism, trait resilience, psychological flexibility, pain
acceptance, and self-efficacy) in the context of JIA pain; and 2) explore their relative

importance (RI; i.e., their independent contributions while simultaneously accounting for
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other resources and mechanisms) in contributing to recovery/sustainability (i.e., pain
intensity, functioning, HRQoL) and growth (i.e., benefit finding) outcomes. A priori
hypotheses were that: 1) there would be significant, positive relationships amongst the
resilience resources and mechanisms; and 2) resilience resources and mechanisms would
predict positive adaptation in the presence of JIA pain; however, no a-priori predictions
were made regarding which constructs would emerge as most important in the analyses.
4.4. Patients and Methods
4.4.1. Study Design

The data used for the current study were part of a larger dataset. Another study
with a different research question

(https://osf.io/79rwp?view_only=d2c8e3e9e¢6544b76bel0c137b134a841), variables, and

analyses has been submitted for publication elsewhere. Data and syntax for the present
study are openly available through Open Science Framework (OSF;

https://osf.i0/8229d/?view_only=e4b2e¢29701db4031a0ed1f17f8715249). This cross-

sectional, Internet-based study was approved by the IWK Research Ethics Board (ref.
1026950) and complies with the Declaration of Helsinki.

Following best practice in patient engagement, a leader in the field (1J) co-
developed the patient partnership plan for this study. In addition to partnering with Cassie
and Friends, a parent-led organization for families of children with rheumatic diseases

(www.cassieandfriends.ca), two parents and one youth with JIA provided consultation,

support, and feedback on this study from conceptualization through to dissemination.
Partners were compensated following the Solutions for Kids in Pain compensation

guidelines (https://kidsinpain.ca/wp-content/uploads/2021/03/SKIP-Patient-Partner-
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Compensation-Guidelines-approved-Feb-10-2020-1.pdf).

4.4.2. Participants

Youth (13-18 years old) with a diagnosis of JIA and a parent/caregiver were
recruited through online and social media platforms (e.g., arthritis and pain communities,
Facebook advertisements, blog posts), previous studies, posters at rheumatology and pain
clinics, the IWK Health research registry, and industry partnerships. Recruitment took
place towards the end of the COVID-19 pandemic, between November 2021 and April
2023.

Of the 206 youth and parent dyads who consented online, 33 were ineligible given
their diagnosis or age, and 17 stopped after providing consent. The final sample size was
156 unique dyads. Missing data was complex given the study design. Parents generally
filled out the entire survey (n = 129, 82.7%), with a small number providing partial data
or not completing the survey at all (n =11, 7.0% and n = 16, 10.3%, respectively). Youth
also generally filled out the entire survey (n = 122, 78.2%) with the minority providing
partial or no data (n =7, 4.5% and n = 27; 17.3%, respectively). All data, including
partial data, was analyzed when possible. A sensitivity analysis was conducted in
G*power using the final sample of 156 dyads, an alpha of .05 and power of .80. With 12
predictors, there is sufficient power to detect an overall R? of .12. When considering
power for individual predictors, there is sufficient power to detect an f2 of 0.051 or AR? =
0.05.

4.4.3. Measures & Procedures
Participants self-selected into this study. After completing an eligibility screening

questionnaire, youth and parents were emailed unique survey links that contained a
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consent form and a 45-minute battery of validated questionnaires. Questions probing
background information measured ethnicity via fixed categories and open-ended
responses (Canadian Institute for Health Information, 2022), demographic and medical
variables (e.g., age, gender, diagnosis), and pain variables (Birnie, Hundert, et al., 2019).
Resilience resources were assessed via measures of optimism (Ey et al., 2005; Scheier et
al., 1994) and trait resilience in youth (Smith et al., 2008). Resilience mechanisms were
assessed via measures of psychological flexibility (Greco et al., 2008; Timmers et al.,
2019), pain acceptance (Gauntlett-Gilbert et al., 2019; Smith et al., 2015), and arthritis-
specific self-efficacy (Barlow et al., 2000, 2001). Pain adaptation outcomes were
assessed via the following youth-reported recovery, sustainability, and growth outcomes:
usual pain intensity (Birnie, Hundert, et al., 2019), functioning (Walker & Greene, 1991),
generic and rheumatology specific HRQoL (Varni et al., 2002) and benefit finding
(Phipps et al., 2007). Table 4.1 outlines the list of measures, including their definitions,
scaling, and psychometric properties. Items were averaged to create total scores with
higher scores reflecting greater endorsement of the construct. Responses were mandatory;
however, participants could select “prefer not to answer” (treated as missing data). Upon
completion, participants received a $15 CAD online gift card and dyads were entered into
a draw to win one of two pairs of $250 CAD gift cards.
4.4.4. Analyses

To ensure data validity, in addition to screening participants during the data
collection stage (e.g., screening questionnaire, passwords, the prevention of multiple
submissions from the same Internet Protocol address; Teitcher et al., 2015) data was also

screened prior to analyses (e.g., review of attention checks, “spam trap” questions,
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captchas).
Analyses were completed using the psych() and lavaan() packages in R

(https://www.r-project.org/). Youth-parent dyads were paired, and total scores were

calculated. Assumptions of normality were met. Regressions were run in structural
equation modelling software and a Full Information Maximum Likelihood approach was
used for missing data.

Descriptive statistics and bivariate correlations (Aim 1) were used to describe
measures of pain, resilience resources and mechanisms, and outcomes. To address Aim 2,
a series of five multiple regressions were tested through structural equation models using
each of the 12 resources and mechanisms as predictors. RI was calculated with the Pratt
Index (Pratt, 1987), the product of the bivariate correlation and standardized regression
coefficients. This method partitions the total R? across all variables to quantify the

relative importance of each predictor variable in a way that sums to the total R? value

(e.g., if the total R? is 0.10 and a single RI value is 0.05, that predictor accounts for 5% of
the variance in the outcome and 50% of the total R? value). Standardized correlation (r)
and regression coefficients (), their respective p-values, confidence intervals (CI), the
total variance predicted by each model, and the Pratt Relative Importance Index (RI) are
reported. As our study has 80% power to detect AR? of 0.05 or larger, and because the
effect size observed in much of the psychological literature is .21 or R’ = .044 (Richard et
al., 2003), RI values at or above .05 will generally be considered important. Given the
large number of coefficients (r, B, RI), each of the 12 predictors will be classified into
one of three categories for ease of exposition. Predictors coded as “Important” will have a

RI >.05, and at least one statistically significant coefficient. Predictors coded as “Not
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Important” will have a RI ranging between -.05 and .05, and no statistically significant
coefficients. Predictors coded as “Inconclusive” will incorporate all other cases (i.e., RI <
.05 with varying patterns in the statistical significance of coefficients). Definitive
conclusions regarding “Inconclusive” predictors cannot be made as discrepancies may
reflect the complexity of these constructs or a lack of statistical power.

Note that this scheme may oversimplify the results in exchange for ease of
interpretation (Thomas et al., 1998). More complex patterns that might be observed
include: (a) the r coefficient is significant but the f coefficient is not (suggestive of
construct overlap), (b) the r coefficient is insignificant but the S coefficient is significant
(suggesting that outcome-irrelevant variance has been removed by the other included
predictors), or (c) a predictor has a positive r coefficient but a negative S coefficient (or
vice versa) which is akin to a suppressor variable (Thomas et al., 1998) which may
enhance the predictive ability of other predictors in the model by accounting for some of
their outcome-irrelevant variance. Such results will be described in-text to reflect these
nuances.

4.5. Results
4.5.1. Descriptive Statistics

One hundred and fifty-six dyads participated, including 129 adolescents with JIA
and 140 parents. Adolescents were generally female (67.9%) with a mean age of 15.29
(8D = 1.62 years). Similarly, 95% of parents were mothers, with a mean age of 45.24 (SD
= 4.87 years). Youth were on average diagnosed at age 8.09 (SD = 4.72 years), most of
whom had received a diagnosis of polyarticular (23.9%) or enthesitis-related (17.4%)

arthritis. Over half of the sample was currently experiencing active disease by both youth
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and parent report. Internal consistencies of measures ranged from adequate to excellent
(.76 - .95). See Tables 4.2 and 4.3 for demographics and study variables.

4.5.2. Associations Between Youth and Parent Resilience Resources, Mechanisms,
and Outcomes

Pearson correlation coefficients are presented in Figure 4.1. As hypothesized,
correlations between the 12 resilience resources and mechanisms were generally positive
(except for youth psychological inflexibility, an inverse score) and significant.
Correlations between within-youth resources and mechanisms were all significant (except
for symptom self-efficacy/pain acceptance), ranging from moderate (» = -.28, p <.05) to
strong (= .71, p <.001). Correlations between within-parent resources and mechanisms
were also positive and significant (except for psychological flexibility/symptom self-
efficacy), ranging from weak (r = .20, p <.05) to strong (r = .82, p <.001). Non-
significant results were more likely to occur across dyad members.

A similar pattern was observed between resources/mechanisms and outcomes,
wherein every youth predictor was significantly related to the outcomes of usual pain,
functional disability, and HRQoL (benefit finding was not significantly related to pain
acceptance or activity self-efficacy); however, parent predictors were less strongly, if at
all, related.

4.5.3. Relative Importance of Resilience Resources and Mechanisms in Predicting
Outcomes

Results of the five multiple regression analyses with the relative contributions of

the 12 resilience resources and mechanisms across recovery, sustainability, and growth

outcomes can be seen in Table 4.4. A summary of the findings and their coding is
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depicted in Figure 4.2.

In Model 1, 29% of the variance in usual pain intensity was accounted for by the
included predictors. Youth pain acceptance (RI = .12) was the most robust contributor to
reduced pain intensity. Other important contributors included parent psychosocial self-
efficacy (RI =.07) and parent optimism (RI =.05). Youth optimism was also important
(RI=.05), but became nonsignificant once adjusting for all other variables. In Model 2,
42% of the variance in youth functional disability was accounted for, with youth activity
self-efficacy (RI = .23), youth pain acceptance (RI =.11), and parent psychosocial self-
efficacy (RI =.07) as the most robust and significant contributors. In Model 3, 59% of
the variance in generic HRQoL was explained by the predictors. Youth activity self-
efficacy (RI=.19), youth psychological flexibility (RI =.10), and youth pain acceptance
(RI =.09) were the most important and robust predictors. Youth optimism (RI = .08) was
also important, although it lost predictive ability with the inclusion of other variables. In
Model 4, the predictors accounted for 47% of the variance in rheumatology specific
HRQoL, with youth pain acceptance (RI = .15) as the most robust contributor. Youth
activity and symptom self-efficacy (RI = .14 and .08, respectively), and parent
psychosocial self-efficacy (RI = .06) were important correlates that lost predictive ability
in the regression model. Finally, 28% of the variance in benefit finding was explained by
predictors (Model 5). Youth optimism was the only robust contributor (RI = .12). Youth
emotion self-efficacy and parent symptom self-efficacy were also important (RI = .05
each), albeit to a less robust degree.

4.6.  Discussion

Resilience is a complex process involving an interaction of risk and resilience
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resources and mechanisms at the individual, familial, and cultural levels resulting in
diverse outcomes pertaining to pain adaptation (Cousins, Kalapurakkel, et al., 2015). This
study applied a novel approach to this construct in the context of JIA pain to explore the
synergy between evidence-based youth and parent resilience resources and mechanisms
and how they collectively interact and contribute to proxy measures of pain adaptation.

Significant correlations were observed between resilience resources and
mechanisms, especially within individuals. This supports the notion that these variables
conceptually align as resilience (rather than risk) resources and mechanisms. Moreover,
given their moderate to high correlations, this also emphasizes the need to determine
which variables are the most important predictors of key outcomes (Aim 2). As an
example, large correlations were observed between youth optimism, trait resilience, and
psychological flexibility (» = .62 - .69) which suggests construct overlap, and logically
makes sense given their definitions (i.e., holding positive expectations for the future
conceptually aligns with being able and willing to bounce back even when undesirable
events occur and with maintaining the capacity to be present focused).

It was hypothesized the resilience resources and mechanisms would predict
positive adaptation in the context of JIA pain across five surrogate markers of recovery,
sustainability, and growth. While this was the case, the variables that were most relevant
differed slightly based on the outcome in question. This is consistent with the literature
emphasizing that the process of resilience, as well as the outcomes that are considered
necessary and sufficient, are dependent on the individual and their context (Rosenberg &
Yi-Frazier, 2016).

In Model 1, pain acceptance contributed the most to usual pain intensity. This was
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closely followed by parent psychosocial self-efficacy and parent optimism which became
more significant with the addition of other predictors, and youth optimism which became
less significant. A recent systematic review conducted by our team explored the
psychosocial factors associated with JIA pain (Brandelli et al., 2023). Although pain
acceptance and optimism had not been identified, parent psychosocial self-efficacy
emerged as a significant protective factor in 3/5 associations. Other psychosocial factors
associated with reduced pain (albeit in fewer associations) included other domains of
youth and parent self-efficacy, youth coping via distraction and positive self-statements,
and select family factors (e.g., family achievement, activities, and cohesion).
Interestingly, some of these factors were also significantly correlated with reduced pain
intensity in this study; however, when other variables were included, their RI and
predictive ability were less stable.

In Model 2, the RI of activity self-efficacy was double that of any other variable
in predicting reduced functional disability. This is logical, as feeling capable of engaging
in activities influences one’s efforts and actions. Youth pain acceptance and parent
psychosocial self-efficacy were also robust contributors to this model. While trait
resilience, youth and parent psychological flexibility, and youth optimism were also
relevant, their role was inconclusive in the regression. These findings are largely
consistent with the literature showing support for these predictors independently
(Feinstein et al., 2018; Gmuca et al., 2019; Kalapurakkel et al., 2015); although, there is
mixed literature with regards to youth pain acceptance (Beeckman, Hughes, et al., 2019;
Feinstein et al., 2011; Weiss et al., 2013) and psychological flexibility (Beeckman,

Simons, et al., 2019; Beeckman et al., 2020; Feinstein et al., 2011), and limited evidence
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exploring the synergy of these predictors. As such, to improve functional ability in youth
with JIA, these findings emphasize the importance of youth prioritizing values-based
actions and believing they can engage in activities in the presence of pain, and parents
perceiving they are capable of psychosocially supporting their child in these endeavors.

Models 3 and 4 explored predictors of generic and rheumatology specific
HRQoL. Both scores are comprised of subscales, including physical, emotional, social,
and school functioning; and pain and hurt, daily activities, treatments, worry, and
communication. Given the array of functional areas addressed, unsurprisingly many of
the youth predictors (e.g., optimism, pain acceptance, psychological flexibility, self-
efficacy) have independently predicted improvements in HRQoL in the literature
(Beeckman, Hughes, et al., 2019; Cousins, Cohen, et al., 2015; Feinstein et al., 2011; S.
Lee et al., 2020; Seid et al., 2014; Tomlinson et al., 2021; Wright et al., 2021), which was
also seen in Models 3 and 4 to an extent. Interestingly, many youth predictors lost
significance in these regression models. Activity-related self-efficacy, psychological
flexibility, and pain acceptance were the most robust predictors, followed by optimism,
symptom self-efficacy, and parent psychosocial self-efficacy which together remained
significant and explained the greatest portion of variance.

In Model 5, the ability of youth to identify positive consequences of their arthritis
was best predicted by youth optimism. Youth emotion self-efficacy and parent symptom
self-efficacy were also important; but demonstrated collinearity. While benefit finding is
a construct that has not received much attention in the JIA literature, it has been
associated with optimism and self-esteem in pediatric oncology patients (Phipps et al.,

2007). Interestingly, in pediatric chronic pain patients it has demonstrated an inverse
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effect, wherein it was associated with reduced QoL and greater post-traumatic stress
disorder, anxiety, and depression symptoms, which authors posited was due to the
complex nature of living with chronic pain (Soltani et al., 2018). Although an inverse
relationship between benefit finding and QoL was not seen in this study (all correlations
were non-significant), it is possible that unlike a diagnosis of chronic pain which has
been associated with a perceived lack of physician understanding (Meldrum et al., 2009),
a diagnosis of JIA may facilitate the process of resilience. Given these discrepancies it
will be critical for future research to further explore this outcome.

Despite these differences across models, key patterns emerged. There were
generally large r coefficients which shrunk after controlling for other variables
(suggesting construct overlap) with fewer instances of suppressor variables or b
coefficients growing with the addition of other predictors. Youth pain acceptance was the
most robust predictor across outcomes and was always among the top four contributors in
terms of RI. Thus, a willingness to permit pain to be present and persist with valued
activities is a key mechanism of change in fostering resilience, regardless of the outcome
in question. This maps to the existing literature demonstrating its importance as a main
effect or mediator (Beeckman, Hughes, et al., 2019; S. Lee et al., 2020; Weiss et al.,
2013; Wright et al., 2021), with the added notion that it maintains its unique contributions
even in the presence of other resources and mechanisms. Comparatively, some predictors
consistently demonstrated weaker relationships to outcomes, including youth trait
resilience (consistently demonstrated construct overlap); and parent pain acceptance and
psychological flexibility (largely insignificant and classified as “Not Important”). Parent

psychological flexibility and symptom self-efficacy were likely less important as parents
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overall made weaker contributions to youth outcomes. It may be that a parent’s capacity
to stay present focused, engaged in values-based actions, and hopeful in their ability to
manage their child’s symptoms is developmentally less relevant for adolescents as they
begin to increase independence and self-management. While unimportant in these
analyses, they are likely more relevant for the parent’s own adaptation. Moreover, at least
one parent resilience resource or mechanism (often psychosocial self-efficacy) was
significant across most models, indicating that parents have some influence on child
outcomes.

These results generally support the Ecological Resilience-Risk Model in Pediatric
Chronic Pain (Cousins, Kalapurakkel, et al., 2015) in the context of JIA, particularly for
within youth resources and mechanisms. Moreover this study addressed numerous gaps
in the literature (Hynes et al., 2019). Not only did this study identify the role of novel
resilience resources and mechanisms in this population, it illuminated select constructs
that hold greater weight in terms of one’s pain adaptation, and demonstrated the ways in
which many of these resources and mechanisms co-exist. Clinically, harnessing resilience
to promote adaptation in the face of adversity aligns well with Acceptance and
Commitment Therapy (Pielech et al., 2017). This study has demonstrated support for
numerous protective and/or promotive factors; however, the factors most relevant for
clinicians to focus on will largely depend on client goals.

Limitations of this study include the use of an Internet survey design, which
resulted in reliance on self-report data for diagnosis and disease characteristics, low
retention, and missing data. Akin to much of the existing literature, this study was also

limited by its sample size. As such, covariates such as age, gender, and diagnosis
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(Tomlinson et al., 2021); and other evidence-based resilience resources and mechanisms
(e.g., trait mindfulness, positive affect) were not incorporated.

In addition to promoting data sharing and multi-site collaborations to increase
sample sizes, there is a need to develop and validate scales to measure other resilience
resources and mechanisms (e.g., committed action, self-regulation, sense of self; Cousins,
Kalapurakkel, et al., 2015); incorporate perspectives from others within the child’s
network (e.g., siblings; Hynes et al., 2019); and statistically account for the biological,
developmental, social, and cultural milieu to identify how these factors might interact
with those identified in this study. Furthermore, more complex methodological and
statistical approaches (e.g., longitudinal designs, profile analyses, network analyses,
simultaneously mapping multiple latent variables as resources and mechanisms to a
broader resilience factor) and the use of qualitative and/or mixed methods approaches
(Hynes et al., 2019) would enrich our understanding of resilience in youth with JIA.
Finally, there is value in rigorously testing the effects of strengths-based interventions
(Cousins, Kalapurakkel, et al., 2015), particularly those incorporating the identified
predictors.

Taken together, this study explored the relationships between and predictive
ability of various youth and parent resilience resources and mechanisms in predicting
pain adaptation in the context of JIA. In addition to demonstrating how predictors depend
on the surrogate marker being used, an important pattern emerged wherein pain
acceptance was one of the most robust predictors across outcomes, and parent
contributions such as optimism and psychosocial self-efficacy also played an important

role. These findings further support the Ecological Resilience-Risk Model in Pediatric
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Chronic Pain and have important implications for the processes interventions should
emphasize when helping youth and parents adjust to living with JIA.
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4.10. Figures

Figure 4.1.
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Note. Pearson correlation coefficient is significant at the ***.001 level, **.01 level, or
*.05 level (2 tailed). HRQoL = Health-related quality of life; P = Parent; Y = Youth.
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Figure 4.2.  Summary of the Significance of Each Predictor between Correlational and
Regression Analyses Across Models

Functional HRQoL: HRQoL: Benefit
Usual Pain Disabilit Generic  Rheumatolo Findin

Optimism (Y

Optimism (P

Resilience (Y
Psychological Flexibility (Y
Psychological Flexibility (P

Pain Acceptance (P
Self-Efficacy: Activity (Y
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)
)
)
)
)
Pain Acceptance (Y)
)
)
)
Self-Efficacy: Emotion (Y)
Self-Efficacy: Symptom (P)
)

Self-Efficacy: Psychosocial (P

Note. HRQoL = Health related quality of life; P = Parent; Y = Youth. “Important” =
Relative importance (RI) >+.05 and at least one of the standardized coefficients are
significant. “Not Important” = RI values between -.05 and +.05 and neither
standardized coefficient is significant. “Inconclusive” = All other cases where RI <
+.05 but at least one of the two coefficients is statistically significant.
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4.11.

Table 4.1.

Tables

Description, Scoring, and Psychometric Support for Study Measures

Domain

Concept/Definition

Scale

Scoring and Psychometric
Support

Resilience
Resources

Dispositional Optimism: A
set of positive expectations
regarding the future.

Youth Life
Orientation Test
(YLOT; Ey et al.,
2005)

Twelve items were rated on a
scale from 0 (Not true for me)
to 3 (True for me). Six items
measuring pessimistic
expectations were reverse
coded. This scale has good
internal consistency, test-retest
reliability, and convergent
validity (Ey et al., 2005).

Life Orientation
Test Revised
(LOT-R; Scheier
et al., 1994)

Six items (and four fillers)
were rated on a scale from 0
(Strongly disagree) to 4
(Strongly agree). Half of the
items were reverse scored.
Adequate predictive and
discriminant validity, and good
internal consistency have been
observed (Scheier et al., 1994).

Trait Resilience: The ability
to bounce back or recover
from stress.

Brief Resilience
Scale (BRS;
Smith et al.,
2008)

Six items assessing resilience
were rated on a scale from 1
(Strongly disagree) to 5
(Strongly agree). Select items
were reverse scored. While not
specifically developed for
adolescents, it has been used in
many adolescent populations
and demonstrated acceptable
internal consistency and
appropriate concurrant,
discriminant, and criterion
validity (Smith et al., 2023).

Resilience
Mechanisms

Psychological Flexibility:
The capacity to stay present
focused and engaged in
values-based action.

Avoidance and
Fusion
Questionnaire for
Youth (AFQ-YS;
Greco et al.,

Eight items were rated on a
scale from 0 (Not at all true) to
4 (Very true). They were
averaged to create a total score
of psychological inflexibility.

2008) This scale has demonstrated
excellent internal consistency
and good convergent and
construct validity (Greco et al.,
2008).

Parental Ten items were rated on a scale

Psychological from 0 (Never true) to 6

Flexibility (Always true). Select items

Questionnaire were reverse scored. This scale

(PPFQ-10; has good internal consistency
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Domain

Concept/Definition

Scale

Scoring and Psychometric
Support

Timmers et al.,
2019)

and construct validity
(Timmers et al., 2019).

Pain Acceptance: A
willingness to permit pain
to be present without trying
to stop or reduce it (pain

willingness) and a

willingness to persist with
important activities (activity

engagement).

Chronic Pain
Acceptance
Questionnaire for
Adolescents
(CPAQ — A8;
Gauntlett-Gilbert
et al., 2019)

Eight items assessing pain
willingness (reverse scored)
and activity engagement were
rated on a scale from 0 (Never
true) to 4 (Always true) and
averaged to create a total score.
Good internal consistency,
validity, and sensitivity to
treatment have been seen with
this abbreviated scale
(Gauntlett-Gilbert et al., 2019).

Parent Pain

Fifteen items assessing

Acceptance acceptance of pain-related
Questionnaire thoughts and feelings (reverse
(PPAQ; Smith et  scored) and activity
al., 2015) engagement were rated from 0
(Never true) to 4 (Always true)
and averaged to create a total
score. This scale has strong
internal consistency and
construct validity (Smith et al.,
2015).
Arthritis Self-Efficacy: The  Children’s Four items assessing activity,
perceived ability to carry Arthritis Self- three items assessing symptom,
out the courses of action Efficacy Scale and three items assessing
that produce desired (CASE; Barlow  emotion self-efficacy were
attainments in various et al., 2001) rated on a scale from 1 (Not at

domains of life with JIA
(i.e., activities, symptoms,
and emotions in youth; and
symptoms and psychosocial
domains in parents).

all sure) to 5 (Very sure). The
scale has good to excellent
internal consistencies and
strong concurrent and construct
validity (Barlow et al., 2001).

Parent’s Arthritis
Self-Efficacy
Scale (PASE;
Barlow et al.,
2000)

Seven items assessing parent’s
belief in their ability to manage
their child’s symptoms and
seven items assessing their
certainty in managing
psychosocial components were
rated from O (Very uncertain)
to 7 (Very certain). This was
not 1 to 7 due to an
administration error. Excellent
internal consistency and good
concurrent and construct
validity were seen in the
validation study (Barlow et al.,
2000).

Recovery and  Pain Intensity: A sensory

Sustainability ~ component of the pain

11-point
Numeric Rating
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Youth rated their current and
usual pain intensity on a scale



Domain Concept/Definition Scale Scoring and Psychometric
Support
Outcomes experience, assessing one’s  Scale (NRS-11)  from 0 (No Aurt) to 10 (The
perceived intensity of their worst hurt you could ever
usual pain. imagine). A recent review
demonstrated sufficient
reliability and criterion validity
for this scale and strongly
recommended its use amongst
adolescent populations (Birnie
et al., 2019).
Functional Disability: An Functional Fifteen items assessing
assessment of the impact of  Disability difficulty engaging in activities
a disease on one’s daily Inventory (FDI;  were rated by youth on a scale
functioning. Walker & from 0 (No trouble) to 4
Greene, 1991) (Impossible). In the validation
study, there was strong support
for the internal consistency and
construct, concurrent, and
predictive validity of this
measure (Walker & Greene,
1991).
Health-Related Quality of The Pediatric Youth rated 23 items
Life (HRQoL): A Quality of Life pertaining to their general
multidimensional Inventory HRQoL and 22 items
assessment of one’s (PedsQL) 4.0 pertaining to their
physical, mental, and social ~ Generic Core rheumatology specific HRQoL
functioning (Generic Core Scales and 3.0 from 0 (Never) to 4 (Almost
Total Score) and Rheumatology always). Items were reverse
rheumatology specific Module; Varni et  scored, transformed to a 0-100
physical and psychosocial al., 2002) scale and averaged to create 2
health (Rheumatology Total total scores. Good to excellent
Score). internal consistency has been
seen for total scores, and both
construct validity and
responsiveness have been
demonstrated (Varni et al.,
2002).
Growth Benefit Finding: An Benefit Finding ~ Ten items were rated from 0
Outcomes acknowledgement of Scale for (Not true for me) to 4 (Very
positive changes or benefits ~ Children (BFSC;  ftrue for me). Instructions were
in the presence of an event ~ Phipps et al., modified to, “Having had my
such as an illness or trauma.  2007) arthritis...” as opposed to
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Table 4.2. Descriptive and Medical Variables

Parent (n=140) Youth (n=129)
N (%) or N (%) or
Demographics and Medical Variables M £ SD (Min, Max) M + SD (Min, Max)
Participant Demographics
Age (Years) 4524 +4.87 (33,57) ¢ 1529+£1.62(13,18)*
Sex (Female) * 110 (70.5)
Gender ?
Mother/Girl 148 (94.9) 106 (67.9)
Father/Boy 8(5.1) 46 (29.5)
Other (transgender, nonbinary, gender -- 4(2.5)
fluid)
Ethnicity °
White 123 (78.8) 110 (70.5)
Aboriginal 7 (4.5) 9 (5.8)
South Asian 4(2.6) 4(2.6)
Black 3(1.9) 3(1.9)
East/Southeast Asian 3(1.8) 3(1.9)
Other (Jewish, West Asian, Latin 5@3.2) 4 (2.6)
American)
Prefer not to answer 2(1.3) 1(0.6)
Country of Residence
Canada 96 (68.6) 95 (74.2)
United Kingdom 24 (17.1) 19 (14.8)
USA 16 (11.4) 11 (8.6)
Other (Ireland, South Africa, Australia) 4(2.8) 3(2.4)
Income (in CAD)
<§$50,000 16 (11.5) --
$50,000 — 99,999 42 (30.0) --
$100,000 — 149,999 29 (20.7) --
>$150,000 36 (25.7) --
Prefer not to answer 17 (12.1) -
Youth Medical Characteristics
Diagnosis *°©
Oligoarticular Arthritis -- 26 (16.8)
Polyarticular Arthritis -- 37 (23.9)
Enthesitis-Related Arthritis -- 27 (17.4)
Psoriatic Arthritis -- 10 (6.5)
Systemic Arthritis -- 17 (11.0)
Undifferentiated or Unknown © -- 38 (24.5)
Age at Diagnosis *f 8.09£4.72 (0, 16)
Current Disease Activity (Active/Flare) 87 (62.1) 75(59.1) 8

Note. Parent report data were used for medical characteristics. Percent was calculated based on
number of participants who completed the question rather than the total N. *“Data from parents/youth
were combined to achieve an N=156. If parent/youth data did not match, youth data was used before
parent data for demographic information, and parent data was used before youth data for medical
information. ®Participants could select more than one response. “Three participants indicated also
having a diagnosis of autoimmune arthritis, dermatomyositis, and scleroderma. ‘n=139. *n=155.
'h=152.8n=127.
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Table 4.3. Questionnaire Data

Questionnaire & Theoretical Range of Scores N M SD Min, Max a
Optimism (Y): YLOT; 0-3 124 1.73 0.72 0.00, 3.00 .92
Optimism (P): LOT-R; 0-4 131 2.39 0.71 0.83, 4.00 .83
Resilience (Y): BRS; 1-5 122 3.16 0.78 1.00, 4.83 .84
Psychological Flexibility (Y): AFQ-YS; 0-4 125 1.29 0.87 0.00, 4.00 .87
Psychological Flexibility (P): PPFQ-10; 0-6 137  4.02 0.94 1.30, 5.80 .86
Pain Acceptance (Y): CPAQ-AS; 0-4 124  2.48 0.67 0.88, 4.00 .76
Pain Acceptance (P): PPAQ); 0-4 137 2.29 0.66 0.00, 3.60 .83
Self-Efficacy (Y): CASE; 1-5
Activity 120 2.89 1.14 1.00, 5.00 .90
Symptom 119  2.76 1.00 1.00, 5.00 .85
Emotion 120 3.05 1.22 1.00, 5.00 .87
Self-Efficacy (P): PASE; 0-7
Symptom 125  3.05 1.42 0.00, 6.57 .89
Psychosocial 126 443 1.51 0.40, 7.00 .93
Pain Intensity (Y): NRAS-11; 0-10 125 496 2.23 0.00,10.00  --
Functional Disability (Y): FDI; 0-4 126 1.20 0.82 0.00, 3.40 .94
HRQoL (Y): PedsQL Generic 4.0; 0-100 122 60.01 21.21  16.30, .95
100.00
HRQoL (Y): PedsQL Rheumatology 3.0; 0-100 122  63.06  20.39  9.09, 94
100.00
Benefit Finding (Y): BFSC; 0-4 120 2.28 0.80 0.00, 4.00 .89

Note. P = Parent; Y = Youth.
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Table 4.4. Contributions of Resilience Resources and Mechanisms to the Outcomes
of Usual Pain Intensity, Functional Disability, Generic and Rheumatology Specific
Health-Related Quality of Life, and Benefit Finding through Multiple Regressions

r p(r) p p(f 95%CI(/ R RI

Usual Pain Intensity -- -- -- -- 29 -
Pain Acceptance (Y) -034 <.001 -034 <.001 -0.52,-0.16 -- 12f
Self-Efficacy: Psychosocial (P) -0.20 .071  -035 .010 -0.61,-0.08 -- 077
Optimism (Y) -0.31 .002 -0.16 .229 -042,0.10 -- 057
Optimism (P) -0.20 .072 -0.22 .019 -0.41,-0.04 -- 057
Self-Efficacy: Activity (Y) -0.30 .007 -0.14 355 -0.44,0.16 -- .04
Self-Efficacy: Symptom (Y) -0.22  .055 -0.14 322 -041,0.13  -- .03
Resilience (Y) -0.28 .002 -0.10 402  -0.32,0.13  -- .03
Self-Efficacy: Symptom (P) 0.00 999 025 .037 0.02,0.49 - .00
Pain Acceptance (P) -0.02 852 0.03 876 -037,043 @ -- -.00
Psychological Flexibility (P) -0.04 759 022 338 -0.23,0.67 -- -.01
Psychological Flexibility (Y) 0.19 .042 -0.14 .176 -0.35,0.06 -- -.03
Self-Efficacy: Emotion (Y) -0.23 .017 022 .053 -0.00,045 -- -.05

Functional Disability -- -- -- -- -- 42 -
Self-Efficacy: Activity (Y) -0.52 <001 -044 <.001 -0.68,-0.19 -- 237
Pain Acceptance (Y) -0.45 <.001 -0.25 .007 -0.43,-0.07 -- A1F
Self-Efficacy: Psychosocial (P) -0.29 .005 -0.23 .029 -0.44,-0.02 -- 077
Resilience (Y) -0.36  <.001 -0.09 468 -0.31,0.14  -- .03
Psychological Flexibility (Y) 032 <.001 0.07 563 -0.17,0.31 -- .02
Psychological Flexibility (P) -0.25  .027 -0.09 625 -0.44,027 - .02
Optimism (P) -0.21 .060 -0.08 .388  -0.28,0.11  -- .02
Optimism (Y) -0.39 <001 -0.02 .845 -0.26,0.21  -- .01
Self-Efficacy: Symptom (Y) -0.28 .006 0.02 875 -0.21,0.25 @ -- -.01
Self-Efficacy: Symptom (P) -0.14 179  0.07 549  -0.16,031  -- -.01
Pain Acceptance (P) -0.19 .082 0.14 408 -0.19,046  -- -.03
Self-Efficacy: Emotion (Y) -034 <.001 0.14 259 -0.10,0.37 -- -.05

HRQoL: Generic -- -- -- -- -- 59 -
Self-Efficacy: Activity (Y) 0.60 <.001 032 .005 0.09,0.55 - 197
Psychological Flexibility (Y) -0.53 <.001 -0.20 .050 -0.40,-0.00 -- 107
Pain Acceptance (Y) 048 <.001 0.18 .015 0.04,0.33 -- .09°
Optimism (Y) 0.61 <001 0.14 240 -0.09,037 -- .08
Psychological Flexibility (P) 0.18 .138 027 .064 -0.02,0.56  -- .05
Self-Efficacy: Emotion (Y) 054 <001 0.08 433 -0.12,0.27 -- .04
Resilience (Y) 052 <001 0.06 479 -0.10,0.22  -- .03
Self-Efficacy: Symptom (Y) 044 <.001 0.04 .749 -0.18,0.26 -- .02
Self-Efficacy: Symptom (P) 0.13 221 0.08 407 -0.11,0.27  -- .01
Self-Efficacy: Psychosocial (P) 0.19  .104 0.01 906 -0.19,0.22  -- .00
Optimism (P) 0.17 .116 0.01 904 -0.15,0.17 -- .00
Pain Acceptance (P) 0.10  .381 -0.29 .045 -0.57,-0.01 -- -.03

HRQoL: Rheumatology -- -- -- -- -- AT -
Pain Acceptance (Y) 045 <.001 034 <.001 0.19,0.49 -- 15°
Self-Efficacy: Activity (Y) 053 <001 026 .064 -0.01,0.53 -- 147
Self-Efficacy: Symptom (Y) 040 <.001 0.21 127 -0.06,047 - 08"
Self-Efficacy: Psychosocial (P) 0.28  .018 021  .067 -0.02,0.44  -- 067
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r pr) pB p(B  95%CL(H R RI

Optimism (P) 025 .027 0.18 .040 0.01,0.35 - .04
Resilience (Y) 038 <001 0.09 309 -0.08,0.26 -- .03
Psychological Flexibility (P) 0.16 202 0.14 437 -0.21,049  -- .02
Optimism (Y) 043 <001 004 671 -0.16,0.25 -- .02
Psychological Flexibility (Y) -0.33 <001 -0.01 910 -0.21,0.19  -- .00
Self-Efficacy: Symptom (P) 0.15 .190 -0.02 .853 -0.24,0.20 -- -.00
Pain Acceptance (P) 0.09 48 -030 .080 -0.63,0.04 -- -.03
Self-Efficacy: Emotion (Y) 040 <.001 -0.14 257 -038,0.10 -- -.06
Benefit Finding -- -- -- -- -- 28 --
Optimism (Y) 032 <001 036 .006 0.10,0.62 - 127
Self-Efficacy: Emotion (Y) 023 .017 022 .057 -0.01,045 -- .05°
Self-Efficacy: Symptom (P) 022 .038 021 .063 -0.01,043  -- 057
Pain Acceptance (Y) -0.12 172 -029 <.001 -0.44,-0.13 -- .03
Self-Efficacy: Symptom (Y) 024 .012 0.08 572 -0.19,0.35  -- .02
Self-Efficacy: Psychosocial (P) 0.14  .135  0.07 .537 -0.16,0.30  -- .01
Psychological Flexibility (P) -0.10 336  -0.07 .695 -0.40,0.27 -- .01
Optimism (P) -0.03 775  -0.15 125  -0.34,0.04  -- .00
Psychological Flexibility (Y) -0.20 .024 -0.02 .881  -0.23,0.20 -- .00
Resilience (Y) 023 .013 001 928 -0.22,0.25 -- .00
Pain Acceptance (P) -0.08 486 0.03 .834 -0.28,0.34  -- -.00
Self-Efficacy: Activity (Y) 0.10 313  -0.17 203  -0.43,0.09 -- -.02

Note. Relative importance was calculated as the product of the reported standardized correlation
and regression coefficients. CI = Confidence Interval; HRQoL = Health-related quality of life; P
= Parent; RI = Relative Importance; Y = Youth. * Variables classified as “Important” based on the
size of the RI value and pattern of statistical significance. Minor inconsistencies in RI values are
due to rounding; calculations were done with higher precision than two decimal places.
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CHAPTER 5: DISCUSSION

The final chapter of this dissertation summarizes and discusses the key findings of
the included studies (Chapters 2-4). Theoretical and clinical implications are presented,
followed by a discussion of the key strengths and limitations of this dissertation and
directions for future research.

5.1. Summary and Discussion of Key Findings

The objective of this dissertation was to further our understanding of how to
promote resilience and pain adaptation in the context of JIA pain. This was accomplished
via three interrelated studies using different informants and methodologies. The findings
and significance of these studies are presented below.

Given the vast and discrepant landscape of information exploring the relationship
between psychosocial factors and JIA pain, the broad goals of Chapter 2 were to
synthesize the literature, address discrepancies, and generate research directions and
hypotheses for future study. Specifically, the aim was to synthesize the literature to
determine what psychosocial factors in both individuals with JIA and others in their
environment (e.g., parents) are associated with and predictive of different measures of
JIA pain. Using the JBI methodology for systematic reviews (Aromataris & Munn,
2020), 61 studies reporting on 516 unique associations were included. While many
psychosocial factors have been explored, slightly under half had a statistically significant
relationship with outcomes. Specifically, worse JIA pain was consistently found to be
associated with greater perceptions of pain unpleasantness and more beliefs that pain
causes harm, disability, and loss of control. This suggests the importance of interventions

targeting pain beliefs in conjunction with pain neuroscience education. In other words,
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providing youth and caregivers with education around how chronic pain works and can
be affected by biopsychosocial experiences, including one’s beliefs about pain. JIA pain
was also found to generally be associated with lower youth and parent self-efficacy and
worse school and social functioning, which are key domains to address in clinic
appointments and psychosocial interventions. Positive self-statements and behavioral
distraction were the most robust adaptive coping styles across studies, whereas
catastrophizing was the most robust maladaptive coping style. Finally, JIA pain was
consistently related to lower HRQoL and well-being, and more internalizing symptoms in
children (and to a lesser degree parents). The prognostic relationships generally explored
the relationships between pain and either well-being or internalizing symptoms; however,
most demonstrated bidirectional relationships (e.g., either greater pain leading to worse
well-being, or worse well-being leading to greater pain). This finding is nevertheless in
line with current theoretical models. In addition to identifying important targets for
clinical intervention, this review also provoked broader reflections on the current state of
the literature. Specifically, most of the studies were of moderate quality due to the lack of
covariates and the smaller sample sizes (Mdn = 85 participants, range = 11 — 1906, IOR =
99). Most associations were correlational, identified risk (versus resilience) resources or
mechanisms, and neglected parent-factors. Moreover, a small but noteworthy number
utilized proxy reports to measure the child’s pain despite recommendations against when
possible (e.g., Eccleston et al., 2021). As such, findings from Chapter 2 laid the
groundwork for Chapters 3 and 4. In addition to addressing the broader gaps in the
literature (e.g., including parent factors, using larger samples and self-report measures of

pain), Chapter 3 assessed youth and parent perfectionism, a novel resource that had not
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been identified in this literature, and Chapter 4 utilized the few resilience resources and
mechanisms identified in this study as predictors.

Building off of these findings, Chapter 3 used a micro approach to explore the
role of perfectionism - a resource that had not been explored in relation to JIA pain
(Chapter 2) or any other recovery, sustainability, or growth outcomes in JIA (Hynes et
al., 2019). Perfectionism is a multidimensional construct that was conceptualized in terms
of three dimensions (Hewitt & Flett, 1991): SOP, SPP, and OOP. Based on the
SCCAMPI model of perfectionism in health (Molnar et al., 2016), a priori preregistered
hypotheses were that youth and parent trait perfectionism would serve as a risk factor,
increasing symptoms of depression and anxiety in youth with JIA through two pathways.
The first hypothesis was that youth and parents high in SOP would be more likely to
engage in maladaptive cognitions regarding the limits that JIA pain may impose, which in
turn would impact the youth’s mental health. The second hypothesis was that youth SOP,
SPP, and parent OOP would predict greater internalizing symptoms in youth through
increased self-concealment. In other words, youth and parents high in perfectionism
would encourage youth to conceal their pain and symptoms thus negatively affecting
their mental health. Addressing limitations observed in Chapter 2, data was collected
from 156 youth with JIA (13 to 18 years old) and a caregiver through a large-scale online
study. Findings suggested that youth perfectionism serves as a risk factor for internalizing
symptoms in youth with JIA and may manifest through pain catastrophizing and self-
concealment. Parent perfectionism was negatively associated with youth symptoms of
depression, suggesting that while it may largely be a maladaptive trait, in this context it

may have adaptive components. Parents high in SOP may go above and beyond in
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ensuring their child is supported in managing the physical and psychosocial sequalae of a
JIA diagnosis, though this is speculative. Although the role of parent perfectionism was
largely not significant in these models, this may be due to smaller effect sizes for parent-
child effects (e.g., Randall, Smith, et al., 2018), and thus lower statistical power than
correlations observed within youth. While this was a preliminary exploration of the role
of youth and parent perfectionism in the context of JIA, results suggest that at minimum,
knowledge of the clinical presentation of perfectionism and an awareness of these
relationships may be useful for HCP. At an intervention level, this may be an important
target alongside other concerns such as pain and internalizing symptoms, with some
research suggesting that ignoring perfectionism can lessen the effects of other therapeutic
targets (Galloway et al., 2022). Taken together, this study addressed important gaps in the
literature identified in Chapter 2, exploring this novel resource in youth and parents, and
identifying its relationship to the psychological health of youth with JIA and the
mechanisms in which it may act.

Building off the methodological gaps and incorporating some of the evidence-
based resilience resources and mechanisms identified in Chapter 2, Chapter 4 approached
the study of resilience in the context of JIA pain from a macro approach. A significant
limitation of this literature to date is that it has largely focused on resources and
mechanisms independently rather than understanding the competing effects of multiple
variables analyzed together (Hynes et al., 2019; Knafl et al., 2015) which is necessary to
understand what to emphasize in order to optimize living with JIA. As such, the aims of
this study were to explore youth and parent resources/mechanisms that have been

identified as relevant in the broader pediatric pain literature (i.e., optimism, trait
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resilience, psychological flexibility, pain acceptance, self-efficacy), and explore their RI
in contributing to diverse outcomes related to recovery/sustainability (i.e., pain intensity,
functional disability, generic and rheumatology specific HRQoL), and growth (i.e.,
benefit finding). As hypothesized, significant positive relationships were observed
between resilience resources and mechanisms within individuals. Relationships were
weaker and less often significant across dyad members (e.g., youth and parent optimism).
Using the Pratt Index (i.e., the product of standardized correlation and regression
coefficients) to calculate the RI, alongside results from the bivariate correlations and
multiple regressions, the importance of each predictor was determined. Results varied
depending on the specific outcome measure being used. Clinically, the strong correlations
observed suggest that by targeting one resource or mechanism, it is possible that
improvements may be seen in other domains. This research nevertheless underscores the
importance of working with clients to establish their treatment goals (e.g., increasing
functioning versus improving HRQoL) as that will determine which resilience resources
or mechanisms are most important to emphasize. Despite these differences, key patterns
emerged. Notably, youth pain acceptance was the most robust predictor (rated as
“Important” across 4/5 outcomes) and was always among the top four contributors in
terms of RI. This finding accentuates its salience above and beyond other resources and
mechanisms. This has important implications for working with youth with JIA clinically,
as helping youth to allow the pain to be present and to continue to persist with valued
activities appears to be a key mechanism change in fostering resilience, regardless of the
outcome. Another pattern that was observed was that across 4/5 different surrogate

markers of resilience, at least one parent resilience resource or mechanism (most often
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psychosocial self-efficacy) was classified as “Important”. This suggests that supporting
parent resilience (e.g., through involvement in interventions) in the context of JIA
continues to have positive impacts on even older adolescents.

Throughout these studies (Chapters 2-4), findings add to the growing body of
literature about the risk and resilience resources and mechanisms that contribute to the
pain adaptation of youth with JIA. Across these studies, support emerged for various
youth-specific risk (SOP; SPP; pain unpleasantness; beliefs that pain causes harm,
disability, and loss of control; impaired school and social functioning; coping via
catastrophizing; pain-related fears; self-concealment; internalizing symptoms) and
resilience (pain acceptance; self-efficacy; coping via positive self-statements and
behavioral distraction; optimism; trait resilience; psychological flexibility; HRQoL; well-
being) resources and mechanisms. Support also emerged for parent-specific risk (SOP;
coping via catastrophizing, fears of pain, internalizing symptoms) and resilience (e.g.,
self-efficacy, optimism) factors, albeit to a lesser degree. While the studies utilized
different surrogate markers of youth pain adaptation given the diverse possibility of
measures (i.e., Studies 1 and 3 used pain as a proxy for recovery/sustainability; Study 2
used internalizing symptoms as a proxy for recovery/sustainability; Study 3 used
functioning and HRQoL as proxies for recovery/sustainability and benefit finding as a
proxy for growth), similarities were nevertheless seen. For example, coping via
catastrophizing was seen as a risk mechanism in relation to both pain (Chapter 2) and
internalizing symptoms (Chapter 3); and youth and parent self-efficacy were significant
resilience mechanisms in relation to pain (Chapters 2 and 4), functional disability

(Chapter 4), HRQoL (Chapter 4), and benefit finding (Chapter 4). Although there is a
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need for further research in this area with larger samples and more complex analyses,
together these studies elevate the state of the literature pertaining to promoting resilience
and pain adaptation in youth with JIA and their caregivers. These findings have important
theoretical and clinical implications, as well as numerous strengths and limitations that
can be used to guide future research, all of which are described below.

5.2.  Theoretical Implications

The Ecological Resilience-Risk Model in Pediatric Chronic Pain (Cousins,
Kalapurakkel, et al., 2015) served as the foundational model for this dissertation. This
model builds off the prominent risk-resilience model in adult chronic pain (Sturgeon &
Zautra, 2013) incorporating components of ecological systems theory (Bronfenbrenner,
1979) and resilience theory (e.g., Zimmerman, 2013). Specifically, this model describes
the dynamic and systemic process that is resilience. Resilience resources and risk factors
(stable traits) interact with resilience and risk mechanisms (dynamic processes) within
and between the individual, family/social context, culture, and time, to impact pain
adaptation, as defined by outcomes that can be categorized into one’s recovery or
sustainability (e.g., physical health, psychological health, functioning) or growth (e.g.,
benefit finding). As such, the studies that comprise this thesis are founded on, and are
contributing to, theoretically-driven science.

Each study mapped directly to this model, providing an empirical basis to further
our knowledge regarding the diverse interactions and pathways that exist, at times
weaving in other models as appropriate. Chapter 2 synthesized the literature regarding the
known youth and parent psychosocial factors (resilience resources, resilience

mechanisms, risk factors, risk mechanisms) that are related to JIA pain (i.e., a recovery
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and sustainability outcome similar to assessing one’s physical health; Palit et al., 2021).
Chapter 3 narrowed in on this model, exploring the role of youth and parent
perfectionism in the context of JIA pain. This was explored at a multivariate level,
wherein dimensions of perfectionism (largely risk factors) predicted more internalizing
symptoms in youth with JIA (recovery and sustainability outcomes assessing
psychosocial health), in part through pain catastrophizing and youth self-concealment of
health-related symptoms (risk mechanisms). Intriguingly, one variation in this pattern
was that parent SOP, while a risk factor in some contexts (e.g., associated with greater
catastrophizing and pain-related fears in parents), was also in part a resilience resource in
that it was associated with fewer depression symptoms in youth with JIA. Finally,
Chapter 4 zoomed out on this model, exploring the RI of evidence-based resilience
resources and mechanisms as identified by the broader pediatric pain literature (Brandelli
et al., 2023; Hynes et al., 2019) at a multivariable level in contributing to usual pain,
functioning, HRQoL (recovery and sustainability outcomes), and benefit finding
(growth). Results highlighted the salience of youth pain acceptance (resilience
mechanism) followed by youth optimism (resilience resource) and domains of youth and
parent self-efficacy (resilience mechanism) as key contributors to this model.

Taken together, these studies demonstrate support for the Ecological Resilience-
Risk Model in Pediatric Chronic Pain in its application to the context of youth with JIA
and their parents, with particular support for within-youth resources and mechanisms.
Nevertheless, some gaps in this model have also been identified. As Hynes and
colleagues (2019) first pointed out, the differentiation of mechanisms and outcomes is at

times unclear (e.g., self-management may be perceived as a resilience mechanism,
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however may also suggest adaptation to JIA and thus a sustainability outcome). To take
this one step further, the operationalization of resources and mechanisms also stands to be
clarified. Although resources, such as perfectionism, have the tendency to be pre-existing
trait-like factors, there remains a potential for prevention and/or new learning (e.g., see
Flett and Hewitt [2014] for ways to prevent perfectionism in youth). As such, a
reconceptualization of these pathways wherein both existing and new resources
pertaining to internal, external, and existential sources are accounted for may help further
the literature in this field (Rosenberg & Yi-Frazier, 2016). Finally, although the broader
culture, time, and developmental stage are incorporated into this model, there is a need
for them to be more central and thoroughly integrated (e.g., Palit et al., 2021; Riggenbach
et al., 2019) into empirical studies. As an example, in Chapter 3 it was found that youth
SPP predicted youth depression, in part through youth self-concealment of JIA
pain/symptoms. While this is interesting in and of itself, greater knowledge may be
ascertained by quantitatively capturing the dynamic sociocultural and developmental
milieu in which this relationship may occur or become stronger (e.g., perhaps their age,
whether they personally know others with JIA, their socioeconomic status, and/or ability
to afford treatments moderates the relationship between youth SPP and self-concealment;
or perhaps whether their environment allows them to access timely mental health support
may moderate the relationship between self-concealment and depression symptoms). A
final consideration in advancing this model would be to move beyond largely a
psychosocial conceptualization of resilience. There is value in integrating historical (e.g.,
early life events) and biological (e.g., sleep, biomarkers, immune functioning) markers

that may also affect the dynamic process of pain adaptation (Palit et al., 2021).
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A secondary theoretical model explored in this dissertation (Chapter 3) was the
SCCAMPI (Molnar et al., 2016). It is worth noting that findings are generally in keeping
with this model, which proposes that perfectionism in the context of chronic illness
creates a situational discrepancy which through various intrapsychic and interpersonal
pathways (i.e., lack of perceived control, negative self-evaluations, reduced social
support, and greater self-concealment) can escalate stress and lead to ineffective coping,
ultimately leading to worse adjustment and health outcomes. While certain dimensions of
the model were not directly assessed (e.g., stress, coping, physical symptoms), the model
was nevertheless supported wherein youth high in trait perfectionism were at an elevated
risk of experiencing poorer adjustment/psychosocial outcomes by way of negative self-
evaluations and self-concealment. It would be interesting for research to build off this and
explore how the physiological experience of stress and poor psychosocial health may
affect physical symptoms as well. A significant limitation of this model is its
individualistic focus, which inherently limits its applicability to pediatric populations.
This model would benefit from integrating developmental considerations to broaden its
pertinence. This includes developing age-appropriate measures to assess the intrapsychic
and interpersonal pathways, and incorporating ways in which parent and youth
perfectionism may bidirectionally impact the intrapsychic and interpersonal processes
that can amplify stress and coping in the family, subsequently leading to worse
adjustment and health outcomes.

5.3.  Clinical Implications
These studies have served to advance our knowledge regarding the diverse

resilience and risk factors involved in the pain adaptation of youth with JIA. Given that
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many individuals are involved in the care of youth with JIA, it is important that
implications are tailored to each party. At each stage of this research, the empirical
findings were integrated with the clinical expertise of the research team (e.g.,
psychologists, researchers, nurse-clinician scientists, pediatric rheumatologists) and with
the lived experience of the panel of patient, family, and community partners involved
with this research to enhance the meaningfulness of these findings for everyone involved
in the child’s care. As such, implications for rheumatologists and clinic staff;
psychologists and mental health professionals; and patient, family, and community
partners will be discussed.

For rheumatologists and clinic staff, the key implications from this set of studies
are 1) the importance of assessing for and treating JIA pain (Chapter 2), 2) having an
awareness of factors that contribute to the successful pain adaptation of youth with JIA
and their caregivers (Chapters 3 and 4), and 3) recognizing when there may be value in
referring youth and families for more targeted psychosocial support in addressing pain,
perfectionism, or supporting resilience (Chapters 2-4). When it comes to pain assessment,
some literature has found that HCP lack training and confidence, and are reluctant to
engage in pain discussions (R. R. Lee et al., 2020), which is a stark disconnect from
patient priorities (Correll et al., 2020) and the current evidence base (Connelly et al.,
2011; Stinson & Prescott, 2021). Chapter 2 systematically reviewed the literature and
identified a comprehensive set of psychosocial correlates that have been associated with
various dimensions of JIA pain. Moreover, this study highlights some of the gaps in pain
assessment in this literature which may extend to clinical practice (e.g., the use of

unvalidated and single item pain measures, the reliance on proxy report measures of pain
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when self-report measures may be ascertained). As such, this study along with resources
such as the chapter, “Pain and Its Assessment” in the Textbook of Pediatric
Rheumatology (Stinson & Prescott, 2021) are excellent resources that may help HCP
heighten their own knowledge of, and subsequently the assessment and management of,
pain in the context of JIA. For the second key implication, Chapters 3 and 4 identified
resilience and risk factors that are related to the successful pain adaptation of youth with
JIA. Although some of the findings are novel and further research is required (e.g.,
Chapter 3), an awareness of their associations and general presentations is nevertheless
important. For example, if a clinician observes perfectionistic tendencies in a youth or
their caregivers (e.g., setting extremely high standards for themselves/their child, focused
on pleasing others) this may signal to them that there may be other challenges now or in
the future that may benefit from intervention from a mental health professional, such as
pain catastrophizing, concealment of symptoms, or internalizing symptoms. Similarly,
youth pain acceptance and parent psychosocial self-efficacy emerged as largely relevant
resilience resources (Chapter 4). Although comprehensively addressing these may be
beyond the scope of the clinic staff, weaving in components of pain acceptance (e.g.,
discussing the importance of continuing to pursue valued activities perhaps in tailored
ways) or parent psychosocial self-efficacy (e.g., checking in with parents regarding their
beliefs in their abilities) are a few examples of how study findings can be incorporated.
Finally, findings from this dissertation highlight times when rheumatologists and clinic
staff may find value in referring youth and parents for further support, either to

interdisciplinary pain programs (Liossi et al., 2019) or mental health professionals.
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For mental health professionals, these studies provide empirical support for 1) the
thorough assessment of JIA pain (Chapter 2), and 2) relevant psychosocial constructs that
may necessitate the focus, refinement, or design of psychosocial interventions to promote
resilience in youth with JIA and their families (Chapters 2-4). Chapter 2 provided a
synthesized account of psychosocial factors related to various metrics of JIA pain,
supporting the interdisciplinary approach to pain management. Regardless of whether
these psychosocial factors cause, are caused by, or are indirectly related to pain, they are
important to consider in the comprehensive assessment of pain and its impacts on the
lives of youth with JIA and their families. The second key takeaway is that, generally,
results are too heterogeneous and samples are too small to draw conclusions, though a
small literature regarding the provision of psychosocial interventions in this population
does exist (Cohen et al., 2017). Thus, there is a need for further research in this domain,
and the findings of Chapter 2 along with empirically supported resilience and risk
resources and mechanisms identified in Chapters 3 and 4 (e.g., youth and parent
perfectionism, self-efficacy, pain acceptance, etc.) are fodder for the focus, refinement, or
development of psychosocial interventions in this context. Regardless of the theoretical
framework and therapeutic modalities of the clinician, adopting a resilience lens requires
a shift in emphasis from diseases and disorders to client strengths and values. The focus
of intervention, however, is dependent on the client’s presenting concern and goals (e.g.,
pain management, learning skills to handle specific thoughts/feelings/emotions) and
based on the results of these studies would benefit from the inclusion of parents when

possible.
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Finally, there are important implications for the broader JIA community, inclusive
of youth with JIA and their caregivers. For researchers and community partners alike, as
youth with health conditions and their families are important consumers of health
information over the internet and social media (Hamm et al., 2014; Silver et al., 2019;
Tonsaker et al., 2014; van Pelt et al., 2015), translating and disseminating this knowledge
through social media and community networks is of utmost importance. The key
implications of this research for youth with JIA and their families are: 1) having a greater
awareness of their own experiences with the resilience or risk factors identified
throughout this research and how that may map to their ability to adapt to JIA and
continue to lead a values-based life; and 2) through increased awareness of their own
experiences and needs, acquire greater knowledge around how to continue to hone in on
their strengths and lead a values-based life through self-management, peer-led, or
professionally-led interventions. As an example, in the iterative process of sharing and
interpreting study results with the youth and parent partners involved with this research,
one partner shared that they, in the past, have had the thought that they cannot control the
pain or do anything about it. Only upon hearing how these beliefs have been associated
with worse pain experiences (Chapter 2) did they make that connection in their own lives.
They elaborated on how they were feeling hopeless and would have benefited from more
knowledge about the neuroscience of pain (e.g., appreciating how thoughts and feelings
can also impact their pain experiences). Thus, being able to recognize these patterns, and
similarly these strengths (e.g., their own acceptance and self-efficacy), is a key
implication for youth and parents. With this knowledge, this historically vulnerable

medical population (given the novel integration of shared-decision making in pediatrics;
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Wyatt et al., 2015) has greater knowledge and empowerment to seek out support as

necessary, be it through resources within their community (e.g., Cassie + Friends, JIA at

the National Rheumatoid Arthritis Society), peer support initiatives (e.g., Cassie +

Friends, 2022; Stinson et al., 2016), evidence-based self-management interventions (e.g.,
Stinson et al., 2020), or professionally-led interventions as described above.
5.4. Key Strengths and Limitations

While each study contains its own set of strengths and limitations, this
dissertation collectively has numerous strengths. From a methodological perspective, the
inclusion of multiple methods (i.e., a systematic review, online data collection) adds to
the validity of findings, and the inclusion of multiple informants (i.e., parents and
children) is critical given that children do not exist in isolation (Palermo & Chambers,
2005) and parents are highly involved in the promotion of their child’s resilience (e.g.,
Cousins, Kalapurakkel, et al., 2015).

From a conceptual lens, a shift in thinking has been adopted within the last
decade, wherein resilience is conceptualized as a dynamic and systemic process that is
seen as a complex network of differentially inter-related resources and mechanisms that
interact within and across systems (Rutter, 2012; Ungar, 2018). In other words, resources
and mechanisms do not exist in isolation from one another, rather it is this dynamic
network that creates resilience (or risk) for an individual (Ungar, 2011). Although much
of the existing literature exploring resilience in the context of JIA pain reflects this
thinking (i.e., resilience resources and mechanisms are explored as main effects; Hynes et

al., 2019); this dissertation made a concerted effort to explore the relationships that exist
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between resources and mechanisms. While there is more work to be done in this domain,
this also stands out as an important strength of this dissertation.

An additional strength is the exploration of resilience and risk as it pertains to a
singular population; youth with JIA. While there may be some commonalities between
the experience of those with JIA and other chronic pain populations, there are also
differences given the inherent subjectivity of pain and to some degree, resilience. As an
example, Wakefield and colleagues (2022; 2023) qualitatively explored the construct of
diagnostic certainty in youth with JIA. They found that the diagnostic certainty
experienced by youth with JIA, compared to chronic pain samples, allowed for greater
support among medical providers and within families, and less stigma regarding their
controllability of pain (i.e., the perception held by others that the patient is to blame for
their pain). Understandably, this may lead to unique experiences among this population
as it relates to domains such as perfectionism (Chapter 3), pain acceptance and self-
efficacy (Chapter 4) and more broadly their experiences with pain adaptation.
Furthermore, studying a singular population allows for more targeted dissemination
messages. As an example, MacKenzie et al. (2021) explored the uptake of a knowledge
translation tool for parents that provided strategies to manage vaccination pain before and
after a vaccination. They found that participants were 9.76 times more likely to report
using a strategy if they found the information relevant to themselves and their child.
Although a different population, this finding also alludes to the benefits from a
knowledge mobilization perspective of working with one community.

Two final strengths of this study are the adoption of best-practices in patient-

engagement and open science. The inclusion of patient partners throughout the design
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through dissemination conferred important advantages (e.g., the development of relevant
research objectives and questions, user-friendly questionnaires and appropriate
recruitment strategies, consumer-focused interpretation of data, and enhanced
dissemination of findings; Brett et al., 2014). Moreover, through the open science
practices of preregistering studies and hypotheses, making data available to the public for
replication or additional study, and using open access options when publishing, this
dissertation is not only contributing to easily accessible knowledge, it promotes the rigour
of scientific inquiry, minimizes participant burden, and enhances the accessibility of data
for further investigation in this niche field of study.

Nevertheless, there are important limitations to this dissertation that must also be
addressed. The primary limitations of this research were in response to the COVID-19
pandemic. As this set of studies was in development prior to the COVID-19 pandemic,
much of this work had to be reconceptualized to meet the limitations that ensued (e.g., in-
person data collection was indeterminately terminated). While pivoting to online data
collection conferred some advantages (e.g., access to larger samples, greater ease of
participation), it also brought about unanticipated disadvantages. Throughout data
collection for Chapters 3 and 4, the online survey was accessed to varying degrees by 421
sham respondents (e.g., disingenuous and software automated responses) across four
distinct rounds of recruitment. This necessitated the closure and application of novel
strategies to prevent, identify, and manage sham respondents on multiple occasions (e.g.,
consultations with ethics, removal of Twitter as a recruitment strategy, adjustment of
advertisements to remove compensation, verification of participation via telephone calls,

implementation of a screening questionnaire, use of “spam trap” questions, etc.).
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Although not a novel phenomenon (Jones et al., 2021; Teitcher et al., 2015), online
fraudulent activity such as this increased drastically over the course of the pandemic
(Zhang et al., 2022). Despite best efforts and an extended recruitment period, the ideal
sample size of 351 dyads was unable to be obtained given these challenges. As such,
Chapters 3 and 4 were reconceptualized a second time to account for a smaller sample
size. While important and significant findings were nevertheless identified, this
ultimately precluded the observation of smaller effects (particularly regarding the role of
parents) and of more synergistic effects between youth and parent resources and
mechanisms. A final limitation of this dissertation, akin to much of the existing literature
(e.g., Chapter 2), was the cross-sectional and correlational design of Chapters 3 and 4.
Although the theoretical underpinnings of certain variables (e.g., perfectionism,
optimism) suggests them to be more trait-like and as such may exist prior to the outcomes
in question, this design ultimately does not allow for causal conclusions to be drawn.

Despite these limitations, these studies are important starting points for future
research. Not only is it hoped that future research can make use of the learnings around
online data collection in the post-pandemic era, it is hoped that the openly available data
collected for this dissertation will also be used to further advance this science, ideally in
tandem with other samples to increase the sample size and allow for more complex
relationships to be analyzed.
5.5.  Future Research Directions

Future research directions specific to each study are described throughout each
chapter. In addition to building off the abovementioned theoretical/clinical implications

and the limitations of this dissertation, there remain important directions for research in
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three broad domains. As Ungar (2005) eloquently described, “a thicker definition of
resilience reveals a seamless set of negotiations between individuals who take initiative,
and an environment with crisscrossing resources that impact one on the other in endless
and unpredictable combinations”. While this dissertation has illuminated just how
complex resilience theory and research is, there is an important need to continue to delve
into these unique crisscrossing resources and combinations within the context of JIA pain
to continue to advance this field. Findings from this research suggest that this may be
accomplished through qualitative or mixed-method methodologies, and/or more complex
and longitudinal designs. Additionally, research is needed to continue to explore the
clinical application of resilience theory to practice.

Given the subjective experiences of pain and pain adaptation, and the complex
and undefined process of resilience (Hynes et al., 2019), this points to the value of
qualitative or mixed method methodologies to help expand our understanding. As an
example, while quantitative research is largely concerned with mapping out resources and
mechanisms to help promote the resilience of individuals facing adversity, the lay-
person’s experience and definition of resilience may not map to these models so fluently.
As an example, Cox et al. (2022) used interpretive phenomenological analysis to
ascertain the experiences of parents whose adolescents had been diagnosed with complex
regional pain syndrome. Parents in this study experienced resilience in a different tone,
describing how resilience to them was the incongruence between their own private
distress and their perceived obligation to display socially desirable resilience behaviors.
This is echoed by a recent column in The Rheumatologist (Kumar, 2023), wherein it was

reflected that resilience is a laudatory and romanticized term that can convey judgment
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and maintain inequity and exclusion to an individual who is merely “yearning to recover
a sense of agency in a world that is often uncaring to personal circumstances”. As such,
there is value in furthering our understanding of resilience through qualitative and mixed-
method approaches that describe the lived experiences of resilience amongst those
experiencing adversity and help map those to our theoretical frameworks and models.

Moreover, as resilience is a never-ending process, taking a complex
methodological and statistical approach to this field of study is also strongly encouraged.
While there is initial value in looking at novel resources or mechanisms through
univariate approaches (e.g., mindfulness, self-concept, self-esteem, self-compassion,
motivation, spirituality, parent modelling, relationship with HCP, etc.), at its core,
resilience is more complex than this. Similarly, while exploring resilience at a singular
point in time with regards to a singular outcome may have some generalizability
regarding one’s overall ability to adapt, there is also potential for this to change based on
innumerable life circumstances. As such, future research should incorporate multi-
informant assessments (e.g., parents, siblings, teachers, etc.), longitudinal/ecological
momentary assessment designs (e.g., throughout first few years of living with JIA or at
key developmental periods such as the transition to adolescence), and/or more complex
and interactive statistical approaches (e.g., network analyses, moderations, or mediations
to explore protective and promotive relationships) to truly understand the interactions and
patterns that comprise one’s ability to adapt to their experiences with adversity.

Finally, there is a need for future research to test the value of strengths-based
approaches in the clinical interventions provided to those with JIA to explore whether

they provide desirable and sustained effects (Cousins, Kalapurakkel, et al., 2015).
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5.6. Concluding Remarks

This multi-method, multi-informant approach to the study of resilience in the
context of JIA pain has made important advancements in the fields of JIA, resilience, and
importantly, pain. In 2021, the lancet commission on pediatric pain emphasized that for
meaningful and lasting change to occur in the field, we need to make pain matter, make
pain visible, make pain understood, and make pain better (Eccleston et al., 2021). This
dissertation has addressed each of these targets. By considering how the psychosocial
context can exacerbate and/or mitigate the experience of JIA pain and subsequently one’s
pain adaptation, this dissertation is inherently helping to bring discourse to the field and
make JIA pain, an experience that is both invisible and rarely considered in childhood,
matter. This dissertation helped to make JIA pain understood by using a multi-method
and multidimensional assessment of JIA pain to further our understanding of the
complexities of this experience (Chapters 2-4). These studies also helped to make JIA
pain visible by synthesizing the known psychosocial correlates of JIA pain (Chapter 2),
emphasizing the need for multidimensional pain self-assessments when appropriate and
available (Chapter 2), and considering the ways in which JIA pain is a multidimensional
experience in terms of the experience of pain itself, its broader impacts, and the need to
promote resilience and pain adaptation (Chapters 2-4). Finally, the empirical findings
from each study in this dissertation will contribute to the evidence base that serves the
goal of making pain better. This is being implemented through open access publications,
the translation and dissemination of findings to the JIA community (e.g., via blog posts
and webinars), and ideally improvements to the interventions offered to youth with JIA to

help them to optimize living in the face of adversity.

222



REFERENCES
Achenbach, T. M., & Edelbrock, C. S. (1983). Manual for the child behavior checklist
and revised child behavior profile. University of Vermont.
Affrunti, N. W., & Woodruff-Borden, J. (2014). Perfectionism in pediatric anxiety and
depressive disorders. Clinical Child and Family Psychology Review, 17,299-317.

https://doi.org/10.1007/s10567-014-0164-4

Afkinich, J. L., & Blachman-Demner, D. R. (2020). Providing incentives to youth
participants in research: A literature review. Journal of Empirical Research on
Human Research Ethics, 15(3), 202-215.

https://doi.org/10.1177/1556264619892707

American Psychological Association. (2006). Resilience. APA Dictionary of Psychology.

https://www.apa.org/topics/resilience

Amine, B., Rostom, S., Benbouazza, K., Abougqal, R., & Hajjaj-Hassouni, N. (2009).
Health related quality of life survey about children and adolescents with juvenile
idiopathic arthritis. Rheumatology International, 29, 275-279.

https://doi.org/10.1007/s00296-008-0672-y

Amon, K. L., Campbell, A. J., Hawke, C., & Steinbeck, K. (2014). Facebook as a
recruitment tool for adolescent health research: A systematic review. Academic

Pediatrics, 14(5), 439-447. https://doi.org/10.1016/j.acap.2014.05.049

Angold, A., Costello, E. J., Messer, S. C., & Pickles, A. (1995). Development of a short
questionnaire for use in epidemiological studies of depression in children and
adolescents. International Journal of Methods in Psychiatric Research, 5(4), 237-

249.

223


https://doi.org/10.1007/s10567-014-0164-4
https://doi.org/10.1177/1556264619892707
https://www.apa.org/topics/resilience
https://doi.org/10.1007/s00296-008-0672-y
https://doi.org/10.1016/j.acap.2014.05.049

Anguera, M. T., Blanco-Villasefior, A., Losada, J. L., Sanchez-Algarra, P., &
Onwuegbuzie, A. J. (2018). Revisiting the difference between mixed methods and
multimethods: Is it all in the name? Quality & quantity, 52, 2757-2770.

https://doi.org/10.1007/s11135-018-0700-2

Anthony, K. K., Bromberg, M. H., Gil, K. M., & Schanberg, L. E. (2011). Parental
perceptions of child vulnerability and parent stress as predictors of pain and
adjustment in children with chronic arthritis. Children's Health Care, 40(1), 53-

69. https://doi.org/10.1080/02739615.2011.537938

Armbrust, W., Lelieveld, O. H. T. M., Tuinstra, J., Wulffraat, N. M., Bos, G. J. F. J.,
Cappon, J., van Rossum, M. A. J., Sauer, P. J. J., & Hagedoorn, M. (2016).
Fatigue in patients with juvenile idiopathic arthritis: Relationship to perceived
health, physical health, self-efficacy, and participation. Pediatric Rheumatology

Online Journal, 14(65), 1-9. https://doi.org/10.1186/s12969-016-0125-1

Arnstad, E. D., Iversen, J. M., Uglem, M., Glerup, M., Romundstad, P. R., Sand, T., &
Rygg, M. (2020). Pain sensitivity in young adults with juvenile idiopathic
arthritis: A quantitative sensory testing study. Arthritis Research & Therapy,

22(1), 1-12. https://doi.org/10.1186/s13075-020-02345-2

Aromataris, E., & Munn, Z. (2020). JBI manual for evidence synthesis. JBI. https://jbi-

global-wiki.refined.site/space/ MANUAL

Aromataris, E., & Pearson, A. (2014). The systematic review: An overview. Synthesizing
research evidence to inform nursing practice. American Journal of Nursing,

114(3), 53-58. https://doi.org/10.1097/01.NAJ.0000444496.24228.2¢c

224


https://doi.org/10.1007/s11135-018-0700-2
https://doi.org/10.1080/02739615.2011.537938
https://doi.org/10.1186/s12969-016-0125-1
https://doi.org/10.1186/s13075-020-02345-2
https://jbi-global-wiki.refined.site/space/MANUAL
https://jbi-global-wiki.refined.site/space/MANUAL
https://doi.org/10.1097/01.NAJ.0000444496.24228.2c

Auxier, B., & Anderson, M. (2021). Social Media Use in 2021. Pew Research Center:

Internet Science & Tech. https://policycommons.net/artifacts/1468995/social-

media-use-in-2021/2119892/

Baildam, E. M., Holt, P. J. L., Conway, S. C., & Morton, M. J. S. (1995). The association
between physical function and psychological problems in children with juvenile
chronic arthritis. British Journal of Rheumatology, 34, 470-477.

https://doi.org/10.1093/rheumatology/34.5.470

Baloueft, O. (1996). Psychosocial adaptation to juvenile rheumatoid arthritis: Factors of
vulnerability and resilience (Publication Number 9609823) [Doctoral, Boston
University]. Boston.

https://www.progquest.com/openview/b54d8d61b949aacc089430221d2193fa/1?7pg-

origsite=gscholar&cbl=18750&diss=y

Bandura, A. (1977). Self-efficacy: Toward a unifying theory of behavioral change.

Psychological Review, 84(2), 191-215. https://doi.org/10.1037/0033-

295X.84.2.191

Barlow, J. H., Shaw, K. L., & Wright, C. C. (2000). Development and preliminary
validation of a self-efficacy measure for use among parents of children with
juvenile idiopathic arthritis. Arthritis Care & Research, 13(4), 227-236.

https://doi.org/10.1002/1529-0131(200008)13:4<227::aid-anr7>3.0.co;2-n

Barlow, J. H., Shaw, K. L., & Wright, C. C. (2001). Development and preliminary
validation of a Children's Arthritis Self-Efficacy scale. Arthritis Care & Research,

45, 159-166. https://doi.org/10.1002/1529-0131(200104)45:2<159::AID-

ANR169>3.0.CO;2-2

225


https://policycommons.net/artifacts/1468995/social-media-use-in-2021/2119892/
https://policycommons.net/artifacts/1468995/social-media-use-in-2021/2119892/
https://doi.org/10.1093/rheumatology/34.5.470
https://www.proquest.com/openview/b54d8d6fb949aacc089430221d2f93fa/1?pq-origsite=gscholar&cbl=18750&diss=y
https://www.proquest.com/openview/b54d8d6fb949aacc089430221d2f93fa/1?pq-origsite=gscholar&cbl=18750&diss=y
https://doi.org/10.1037/0033-295X.84.2.191
https://doi.org/10.1037/0033-295X.84.2.191
https://doi.org/10.1002/1529-0131(200008)13:4
https://doi.org/10.1002/1529-0131(200104)45:2

Barlow, J. H., Wright, C. C., Shaw, K. L., Lugmani, R., & Wyness, I. J. (2002). Maternal
stressors, maternal wellbeing and children's wellbeing in the context of juvenile
idiopathic arthritis. Early Child Development and Care, 172(1), 89-98.

https://doi.org/10.1080/03004430210875

Barth, S., Haas, J. P., Schlichtiger, J., Molz, J., Bisdorff, B., Michels, H., Hiigle, B., &
Radon, K. (2016). Long-term health-related quality of life in German patients
with juvenile idiopathic arthritis in comparison to German general population.

PLoS One, 11(4), 1-15. https://doi.org/10.1371/journal.pone.0153267

Beck, A. T., Steer, R. A., & Brown, G. (1996). Beck Depression Inventory: Manual (2nd
ed.). Harcourt Brace.

Beeckman, M., Hughes, S., Van Ryckeghem, D., Van Hoecke, E., Dehoorne, J., Joos, R.,
& Goubert, L. (2019). Resilience factors in children with juvenile idiopathic
arthritis and their parents: The role of child and parent psychological flexibility.

Pain Medicine, 20(6), 1120-1131. https://doi.org/10.1093/pm/pny 181

Beeckman, M., Simons, L. E., Hughes, S., Loeys, T., & Goubert, L. (2019). Investigating
how parental instructions and protective responses mediate the relationship
between parental psychological flexibility and pain-related behavior in
adolescents with chronic pain: A daily diary study. Frontiers in Psychology, 10,

1-15. https://doi.org/10.3389/fpsye.2019.02350

Beeckman, M., Simons, L. E., Hughes, S., Loeys, T., & Goubert, L. (2020). A network
analysis of potential antecedents and consequences of pain-related activity
avoidance and activity engagement in adolescents. Pain Medicine, 21(2), ¢89-

el01. https://doi.org/10.1093/pm/pnz211

226


https://doi.org/10.1080/03004430210875
https://doi.org/10.1371/journal.pone.0153267
https://doi.org/10.1093/pm/pny181
https://doi.org/10.3389/fpsyg.2019.02350
https://doi.org/10.1093/pm/pnz211

Behrens, E. L. (2017). Perfectionism and quality of life among college students with
rheumatoid arthritis [Doctoral, University of lowa]. lowa Research Online.

https://doi.org/10.17077/etd.j66w7xn4

Beukelman, T., Patkar, N. M., Saag, K. G., Tolleson-Rinehart, S., Cron, R. Q., Morgan
DeWitt, E., llowite, N. T., Kimura, Y., Laxer, R. M., Lovell, D. J., Martini, A.,
Rabinovich, C. E., & Ruperto, N. (2011). 2011 American College of
Rheumatology recommendations for the treatment of juvenile idiopathic arthritis:
Initiation and safety monitoring of therapeutic agents for the treatment of arthritis
and systemic features. Arthritis Care & Research, 63(4), 465-482.

https://doi.org/10.1002/acr.20460

Bieri, D., Reeve, R. A., Champion, G. D., Addicoat, L., & Ziegler, J. B. (1990). The
Faces Pain Scale for the self-assessment of the severity of pain experienced by
children: Development, initial validation, and preliminary investigation for ratio

scale properties. Pain, 41, 139-150. https://doi.org/10.1016/0304-3959(90)90018-

9
Billings, A. G., Moos, R. H., Miller IIL, J. J., & Gottlieb, J. E. (1987). Psychosocial
adaptation in juvenile rheumatic disease: A controlled evaluation. Health

Psychology, 6(4), 343-359. https://doi.org/10.1037//0278-6133.6.4.343

Birmaher, B., Khetarpal, S., Cully, M., Brent, D., & McKenzie, S. (1995). Screen for
Child Anxiety Related Disorders (SCARED). Western Psychiatric Institute and

Clinic, University of Pittsburgh.

227


https://doi.org/10.17077/etd.j66w7xn4
https://doi.org/10.1002/acr.20460
https://doi.org/10.1016/0304-3959(90)90018-9
https://doi.org/10.1016/0304-3959(90)90018-9
https://doi.org/10.1037//0278-6133.6.4.343

Birnie, K. A., Dib, K., Ouellette, C., Dib, M. A., Nelson, K., Pahtayken, D., Baerg, K.,
Chorney, J., Forgeron, P., Lamontagne, C., Noel, M., Poulin, P., & Stinson, J.
(2019). Partnering for pain: A priority setting partnership to identify patient-
oriented research priorities for pediatric chronic pain in Canada. Canadian
Medical Association Journal, 7(4), E654-E664.

https://doi.org/10.9778/cmajo.20190060

Birnie, K. A., Hundert, A. S., Lalloo, C., Nguyen, C., & Stinson, J. N. (2019).
Recommendations for selection of self-report pain intensity measures in children
and adolescents: A systematic review and quality assessment of measurement

properties. Pain, 160(1), 5-18. https://doi.org/10.1097/1.pain.0000000000001377

Black, A., Strain, K., Wallsworth, C., Charlton, S. G., Chang, W., McNamee, K., &
Hamilton, C. (2018). What constitutes meaningful engagement for patients and
families as partners on research teams? Journal of health services research &

policy, 23(3), 158-167. https://doi.org/10.1177/1355819618762960

Boerner, K. E., Chambers, C. T., Craig, K. D., Pillai Riddell, R. R., & Parker, J. A.
(2013). Caregiver accuracy in detecting deception in facial expressions of pain in

children. Pain, 154(4), 525-533. https://doi.org/10.1016/].pain.2012.12.015

Brandelli, Y. N., Chambers, C. T., Mackinnon, S. P., Parker, J. A., Huber, A. M., Stinson,
J. N., Wildeboer, E. M., Wilson, J. P., & Piccolo, O. (2023). A systematic review
of the psychosocial factors associated with pain in children with juvenile
idiopathic arthritis. Pediatric Rheumatology Online Journal, 21(57), 1-35.

https://doi.org/10.1186/s12969-023-00828-5

228


https://doi.org/10.9778/cmajo.20190060
https://doi.org/10.1097/j.pain.0000000000001377
https://doi.org/10.1177/1355819618762960
https://doi.org/10.1016/j.pain.2012.12.015
https://doi.org/10.1186/s12969-023-00828-5

Brandelli, Y. N., Chambers, C. T., Tutelman, P. R., Stinson, J. N., Huber, A. M., Wilson,
J., & Cameron, E. S. (2020). “I’m not sure she even knows what a pain-free life
looks like”: Parent perspectives of their child’s arthritis pain. Canadian Journal of

Pain, 4(2), A88. https://doi.org/10.1080/24740527.2020.1765649

Brandelli, Y. N., Chambers, C. T., Tutelman, P. R., Stinson, J. N., Huber, A. M., &
Wilson, J. P. (2019a). Parent pain cognitions and treatment adherence in juvenile
idiopathic arthritis. Journal of Pediatric Psychology, 44(9), 1111-1119.

https://doi.org/10.1093/jpepsy/ijsz067

Brandelli, Y. N., Chambers, C. T., Tutelman, T. T., Stinson, J. N., Huber, A. M., &
Wilson, J. (2019b). Understanding pain management information needs in

caregivers of children with arthritis. Canadian Journal of Pain.

https://doi.org/10.1080/24740527.2019.1591803

Brandelli, Y. N., Jordan, 1., Chambers, C. T., Mackinnon, S. P., Parker, J. A., Huber, A.
M., Stinson, J. N., & Wilson, J. (2022). Developing a patient engagement strategy
for youth and caregivers in pediatric pain research: Key considerations around
equity, diversity, and inclusion. Canadian Journal of Pain, 6(3), A46.

https://doi.org/10.1080/24740527.2022.2088026

Brandelli, Y. N., Tutelman, P. R., Chambers, C. T., Parker, J. A., Stinson, J. N., Huber,
A. M., Cameron, E. S., & Wilson, J. P. (2022). “Every little furrow of her brow
makes me want to stop": An interpretative phenomenologic analysis of mothers'
experiences with juvenile idiopathic arthritis treatments. Arthritis Care &

Research, 74(11), 1761-1769. https://doi.org/10.1002/acr.24735

229


https://doi.org/10.1080/24740527.2020.1765649
https://doi.org/10.1093/jpepsy/jsz067
https://doi.org/10.1080/24740527.2019.1591803
https://doi.org/10.1080/24740527.2022.2088026
https://doi.org/10.1002/acr.24735

Brennan, F., Lohman, D., & Gwyther, L. (2019). Access to pain management as a human
right. American Journal of Public Health, 109(1), 61-65.

https://doi.org/10.2105/AJPH.2018.304743

Brett, J., Staniszewska, S., Mockford, C., Herron-Marx, S., Hughes, J., Tysall, C., &
Suleman, R. (2014). Mapping the impact of patient and public involvement on
health and social care research: A systematic review. Health Expectations, 17(5),

637-650. https://doi.org/10.1111/.1369-7625.2012.00795.x

Briere, J. (1996). Trauma Symptom Checklist for Children (TSCC). Psychological

Assessment Resources, Inc. https://doi.org/10.1037/t06631-000

Bromberg, M. H. (2009). Predictors of sleep quality in children with juvenile
polyarticular arthritis [Masters, University of North Carolina at Chapel Hill].

Chapel Hill. https://cdr.lib.unc.edu/downloads/bg257g20s?locale=en

Bromberg, M. H., Connelly, M., Anthony, K. K., Gil, K. M., & Schanberg, L. E. (2014).
Self-reported pain and disease symptoms persist in juvenile idiopathic arthritis
despite treatment advances: An electronic diary study. Arthritis & Rheumatology,

66(2), 462-469. https://doi.org/10.1002/art.38223

Bromberg, M. H., Gil, K. M., & Schanberg, L. E. (2012). Daily sleep quality and mood
as predictors of pain in children with juvenile polyarticular arthritis. Health

Psychology, 31(2), 202-209. https://doi.org/10.1037/a0025075

Bronfenbrenner, U. (1979). The ecology of human development: Experiments by nature

and design. Harvard University Press.

230


https://doi.org/10.2105/AJPH.2018.304743
https://doi.org/10.1111/j.1369-7625.2012.00795.x
https://doi.org/10.1037/t06631-000
https://cdr.lib.unc.edu/downloads/bg257g20s?locale=en
https://doi.org/10.1002/art.38223
https://doi.org/10.1037/a0025075

Bruns, A., Hilario, M. O. E., Jennings, F., Silva, C. A., & Natour, J. (2008). Quality of
life and impact of the disease on primary caregivers of juvenile idiopathic arthritis
patients. Joint Bone Spine, 75, 149-154.

https://doi.org/10.1016/1.jbspin.2007.07.007

Butbul Aviel, Y., Stremler, R., Benseler, S. M., Cameron, B., Laxer, R. M., Ota, S.,
Schneider, R., Spiegel, L., Stinson, J. N., Tse, S. M., & Feldman, B. M. (2011).
Sleep and fatigue and the relationship to pain, disease activity and quality of life

in juvenile idiopathic arthritis and juvenile dermatomyositis. Rheumatology

(Oxford), 50(11), 2051-2060. https://doi.org/10.1093/rheumatology/ker256

Butler, S., Sculley, D., Santos, D., Fellas, A., Giron¢s, X., Singh-Grewal, D., & Coda, A.
(2022). Effectiveness of eHealth and mHealth interventions supporting children
and young people living with juvenile idiopathic arthritis: Systematic review and
meta-analysis. Journal of Medical Internet Research, 24(2), e30457.

https://doi.org/10.2196/30457

Canadian Institute for Health Information. (2022). Guidance on the use of standards for
race-based and indigenous identity data collection and health reporting in

Canada. CIHI. https://www.cihi.ca/sites/default/files/document/guidance-and-

standards-for-race-based-and-indigenous-identity-data-en.pdf

Canadian Institutes of Health Research. (2019). Strategy for Patient-Oriented Research
(SPOR): Patient engagement framework. CIHR. https://cihr-

irsc.gc.ca/e/48413.html

231


https://doi.org/10.1016/j.jbspin.2007.07.007
https://doi.org/10.1093/rheumatology/ker256
https://doi.org/10.2196/30457
https://www.cihi.ca/sites/default/files/document/guidance-and-standards-for-race-based-and-indigenous-identity-data-en.pdf
https://www.cihi.ca/sites/default/files/document/guidance-and-standards-for-race-based-and-indigenous-identity-data-en.pdf
https://cihr-irsc.gc.ca/e/48413.html
https://cihr-irsc.gc.ca/e/48413.html

Canadian Paediatric Society. (2009). Canadian paediatric surveillance program: 2009
results. Public Health Agency of Canada.

https://cpsp.cps.ca/uploads/publications/Results-2009.pdf

Cassie + Friends. (2022). Parent Support Network.

https://cassieandfriends.ca/supportnetwork/

Cassie + Friends. (2024). Welcome to Cassie and Friends. https://cassieandfriends.ca/

Cattalini, M., Soliani, M., Caparello, M. C., & Cimaz, R. (2019). Sex differences in
pediatric theumatology. Clinical Reviews in Allergy & Immunology, 56(3), 293-

307. https://doi.org/10.1007/s12016-017-8642-3

Cavallo, S., Brosseau, L., Toupin-April, K., Wells, G. A., Smith, C. A., Pugh, A. G.,
Stinson, J. N., Thomas, R., Ahmed, S., Duffy, C. M., Rahman, P., Alvarez-
Gallardo, 1. C., Loew, L., De Angelis, G., Ehrmann Feldman, D., Majnemer, A.,
Gagnon, I. J., Maltais, D., Mathieu, M. E., . . . Bigford, S. (2017). Ottawa panel
evidence-based clinical practice guidelines for structured physical activity in the
management of juvenile idiopathic arthritis. Archives of Physical Medicine and

Rehabilitation, 98, 1018-1041. https://doi.org/10.1016/j.apmr.2016.09.135

Cella, D., Yount, S., Rothrock, N., Gershon, R., Cook, K., Reeve, B., Ader, D., Fries, J.
F., Bruce, B., Rose, M., & PROMIS Cooperative Group. (2007). The Patient-
Reported Outcomes Measurement Information System (PROMIS): Progress of an
NIH roadmap cooperative group during its first two years. Medical Care, 45(5),

S3-S11. https://doi.org/10.1097/01.mlIr.0000258615.42478.55

232


https://cpsp.cps.ca/uploads/publications/Results-2009.pdf
https://cassieandfriends.ca/supportnetwork/
https://cassieandfriends.ca/
https://doi.org/10.1007/s12016-017-8642-3
https://doi.org/10.1016/j.apmr.2016.09.135
https://doi.org/10.1097/01.mlr.0000258615.42478.55

Chambers, C. T., Reid, G. J., Craig, K. D., McGrath, P. J., & Finley, G. A. (1998).
Agreement between child and parent reports of pain. The Clinical Journal of

Pain, 14(4), 336-342. https://doi.org/10.1097/00002508-199812000-00011

Chihwen, C., Brown, R. C., Cohen, L. L., Venugopalan, J., Stokes, T. H., & Wang, M. D.
(2013). iACT - An interactive mHealth monitoring system to enhance
psychotherapy for adolescents with sickle cell disease. Annual International
Conference of the IEEE Engineering in Medicine and Biology Society (EMBC),

2279-2282. https://doi.org/10.1109/embec.2013.6609992

Chorpita, B. F., Yim, L., Moffitt, C., Umemoto, L. A., & Francis, S. E. (2000).
Assessment of symptoms of DSM-IV anxiety and depression in children: A
revised child anxiety and depression scale. Behaviour Research and Therapy, 38,

835-855. https://doi.org/10.1016/s0005-7967(99)00130-8

Cleeland, C. S. (2009). The Brief Pain Inventory User Guide. Cleeland.

https://www.mdanderson.org/research/departments-labs-institutes/departments-

divisions/symptom-research/symptom-assessment-tools/brief-pain-inventory.html

Clemente, D., Leon, L., Foster, H., Minden, K., & Carmona, L. (2016). Systematic
review and critical appraisal of transitional care programmes in rheumatology.
Seminars in Arthritis and Rheumatism, 46(3), 372-379.

https://doi.org/10.1016/j.semarthrit.2016.06.003

Cohen, E. M., Morley-Fletcher, A., Mehta, D. H., & Lee, Y. C. (2017). A systematic
review of psychosocial therapies for children with rheumatic diseases. Pediatric

Rheumatology Online Journal, 15(6), 1-9. https://doi.org/10.1186/s12969-016-

0133-1

233


https://doi.org/10.1097/00002508-199812000-00011
https://doi.org/10.1109/embc.2013.6609992
https://doi.org/10.1016/s0005-7967(99)00130-8
https://www.mdanderson.org/research/departments-labs-institutes/departments-divisions/symptom-research/symptom-assessment-tools/brief-pain-inventory.html
https://www.mdanderson.org/research/departments-labs-institutes/departments-divisions/symptom-research/symptom-assessment-tools/brief-pain-inventory.html
https://doi.org/10.1016/j.semarthrit.2016.06.003
https://doi.org/10.1186/s12969-016-0133-1
https://doi.org/10.1186/s12969-016-0133-1

Cohen, L. L., Lemanek, K., Blount, R. L., Dahlquist, L. M., Lim, C. S., Palermo, T. M.,
McKenna, K. D., & Weiss, K. E. (2008). Evidence-based assessment of pediatric
pain. Journal of Pediatric Psychology, 33(9), 939-955.

https://doi.org/10.1093/ipepsy/jsm103

Cohen, L. L., Vowles, K. E., & Eccleston, C. (2010). Adolescent chronic pain-related
functioning: Concordance and discordance of mother-proxy and self-report
ratings. European Journal of Pain, 14(8), 882-886.

https://doi.org/10.1016/].ejpain.2010.01.005

Cohen, S., Kamarck, T., & Mermelstein, R. (1983). A global measure of perceived stress.
Journal of Health and Social Behavior, 24(4), 385-396.

https://doi.org/10.2307/2136404

Compas, B. E., Jaser, S. S., Dunbar, J. P., Watson, K. H., Bettis, A. H., Gruhn, M. A., &
Williams, E. K. (2014). Coping and emotion regulation from childhood to early
adulthood: Points of convergence and divergence. Australian Journal of

Psychology, 66(2), 71-81. https://doi.org/10.1111/ajpy.12043

Connelly, M., Bromberg, M. H., Anthony, K. K., Gil, K. M., Franks, L., & Schanberg, L.
E. (2012). Emotion regulation predicts pain and functioning in children with
juvenile idiopathic arthritis: An electronic diary study. Journal of Pediatric

Psychology, 37(1), 43-52. https://doi.org/10.1093/jpepsy/jsr088

Connelly, M., von Baeyer, C. L., Stinson, J. N., & Schanberg, L. E. (2011). Pain as a
quality of care measure in juvenile idiopathic arthritis: One step forward, but is it
the best foot? Comment on the article by Lovell et al. Arthritis Care & Research,

63(9), 1352-1353. https://doi.org/10.1002/acr.20515

234


https://doi.org/10.1093/jpepsy/jsm103
https://doi.org/10.1016/j.ejpain.2010.01.005
https://doi.org/10.2307/2136404
https://doi.org/10.1111/ajpy.12043
https://doi.org/10.1093/jpepsy/jsr088
https://doi.org/10.1002/acr.20515

Connelly, T. W. J. (2005). Family functioning and hope in children with juvenile
rheumatoid arthritis. MCN: The American Journal of Maternal/Child Nursing,

30(4), 245-250. https://doi.org/10.1097/00005721-200507000-00008

Cook, L. C., & Kearney, C. A. (2009). Parent and youth perfectionism and internalizing
psychopathology. Personality and Individual Differences, 46(3), 325-330.

https://doi.org/10.1016/1.paid.2008.10.029

Cook, W. L., & Kenny, D. A. (2016). The Actor—Partner Interdependence Model: A
model of bidirectional effects in developmental studies. International Journal of
Behavioral Development, 29(2), 101-109.

https://doi.org/10.1080/01650250444000405

Cornelissen, L., Donado, C., Kim, J., Chiel, L., Zurakowski, D., Logan, D. E., Meier, P.,
Sethna, N. F., Blankenburg, M., Zernikow, B., Sundel, R. P., & Berde, C. B.
(2014). Pain hypersensitivity in juvenile idiopathic arthritis: A quantitative
sensory testing study. Pediatric Rheumatology Online Journal, 12, 39.

https://doi.org/10.1186/1546-0096-12-39

Correll, C. K., Dave, M., Paul, A. F., Gaizo, V. D., Schrandt, S., Partovi, R. S., &
Morgan, E. M. (2020). Identifying research priorities among patients and families
of children with rheumatic diseases living in the United States. The Journal of

Rheumatology, 47(12), 1800-1806. https://doi.org/10.3899/jrheum.190934

235


https://doi.org/10.1097/00005721-200507000-00008
https://doi.org/10.1016/j.paid.2008.10.029
https://doi.org/10.1080/01650250444000405
https://doi.org/10.1186/1546-0096-12-39
https://doi.org/10.3899/jrheum.190934

Costanza, R., Fisher, B., Ali, S., Beer, C., Bond, L., Boumans, R., Danigelis, N. L.,
Dickinson, J., Elliott, C., Farley, J., Gayer, D. E., Glenn, L. M., Hudspeth, T.,
Mahoney, D., McCahill, L., McIntosh, B., Reed, B., Rizvi, S. A. T., Rizzo, D. M.,
... Snapp, R. (2007). Quality of life: An approach integrating opportunities,
human needs, and subjective well-being. Ecological Economics, 61(2-3), 267-

276. https://doi.org/10.1016/j.ecolecon.2006.02.023

Cousins, L. A., Cohen, L. L., & Venable, C. (2015). Risk and resilience in pediatric
chronic pain: Exploring the protective role of optimism. Journal of Pediatric

Psychology, 40(9), 934-942. https://doi.org/10.1093/jpepsy/jsu094

Cousins, L. A., Kalapurakkel, S., Cohen, L. L., & Simons, L. E. (2015). Topical review:
Resilience resources and mechanisms in pediatric chronic pain. Journal of

Pediatric Psychology, 40(9), 840-845. https://doi.org/10.1093/jpepsy/jsv037

Cousins, L. A., Tomlinson, R. M., Cohen, L. L., & McMurtry, C. M. (2016). The power
of optimism: Applying a positive psychology framework to pediatric pain.
Pediatric Pain Letter, 18(1).

Cox, D., McParland, J. L., & Jordan, A. (2022). Parenting an adolescent with complex
regional pain syndrome: A dyadic qualitative investigation of resilience. British

Journal of Health Psychology, 27(1), 194-214. https://doi.org/10.1111/bjhp.12541

Crombez, G., Bijttebier, P., Eccleston, C., Mascagni, T., Mertens, G., Goubert, L., &
Verstraeten, K. (2003). The child version of the Pain Catastrophizing Scale (PCS-

C): A preliminary validation. Pain, 104, 639-646. https://doi.org/10.1016/S0304-

3959(03)00121-0

236


https://doi.org/10.1016/j.ecolecon.2006.02.023
https://doi.org/10.1093/jpepsy/jsu094
https://doi.org/10.1093/jpepsy/jsv037
https://doi.org/10.1111/bjhp.12541
https://doi.org/10.1016/S0304-3959(03)00121-0
https://doi.org/10.1016/S0304-3959(03)00121-0

Crombez, G., Bijttebier, P., Eccleston, C., Mascagni, T., Mertens, G., Goubert, L., &
Verstraeten, K. (2012). Pain Catastrophizing Scale (child version and parent

version). Mapi Research Trust. https://eprovide.mapi-trust.org/instruments/pain-

catastrophizing-scale-child-version

DeLongis, A., Folkman, S., & Lazarus, R. S. (1988). The impact of daily stress on health
and mood: Psychological and social resources as mediators. Journal of

Personality and Social Psychology, 54(3), 486-495. https://doi.org/10.1037/0022-

3514.54.3.486

Dimitrijevic Carlsson, A., Wahlund, K., Kindgren, E., Skogh, T., Starkhammar
Johansson, C., & Alstergren, P. (2019). Orofacial pain in juvenile idiopathic
arthritis is associated with stress as well as psychosocial and functional
limitations. Pediatric Rheumatology Online Journal, 17(83), 1-8.

https://doi.org/10.1186/s12969-019-0385-7

Doherty, E., Yanni, G., Conroy, R. M., & Bresnihan, B. (1993). A comparison of child
and parent ratings of disability and pain in juvenile chronic arthritis. The Journal
of Rheumatology, 20(9), 1563-1566.

https://www.ncbi.nlm.nih.ecov/pubmed/8164216

Domecq, J. P., Prutsky, G., Elraiyah, T., Wang, Z., Nabhan, M., Shippee, N., Brito, J. P.,
Boehmer, K., Hasan, R., Firwana, B., Erwin, P., Eton, D., Sloan, J., Montori, V.,
Asi, N., Dabrh, A. M., & Murad, M. H. (2014). Patient engagement in research: A
systematic review. BMC health services research, 14(1), 1-9.

https://doi.org/10.1186/1472-6963-14-89

237


https://eprovide.mapi-trust.org/instruments/pain-catastrophizing-scale-child-version
https://eprovide.mapi-trust.org/instruments/pain-catastrophizing-scale-child-version
https://doi.org/10.1037/0022-3514.54.3.486
https://doi.org/10.1037/0022-3514.54.3.486
https://doi.org/10.1186/s12969-019-0385-7
https://www.ncbi.nlm.nih.gov/pubmed/8164216
https://doi.org/10.1186/1472-6963-14-89

Donnelly, T. J., Palermo, T. M., & Newton-John, T. R. O. (2020). Parent cognitive,
behavioural, and affective factors and their relation to child pain and functioning

in pediatric chronic pain: A systematic review and meta-analysis. Pain, 161(7),

1401-1419. https://doi.org/10.1097/1.pain.0000000000001833

Dufty, C. M., Arsenault, L., Watanabe Dufty, K. N., Paquin, J. D., & Strawczynski, H.
(1997). The Juvenile Arthritis Quality of Life Questionnaire - Development of a
new responsive index for juvenile rheumatoid and juvenile spondyloarthritides.
The Journal of Rheumatology, 24(4), 738-746.

Dushnicky, M. J., Campbell, C., Beattie, K. A., Berard, R., Cellucci, T., Chan, M.,
Gerschman, T., Johnson, N., Lim, L., Luca, N., Miettunen, P., Morishita, K. A.,
Proulx-Gauthier, J. P., Rumsey, D. G., Schmeling, H., Scuccimarri, R., Tam, H.,
Guzman, J., Batthish, M., & Capri Registry Investigators. (2022). Impact of the
COVID-19 pandemic on juvenile idiopathic arthritis presentation and research
recruitment: Results from the CAPRI registry. Rheumatology (Oxford), 61(S12),

SI157-S1162. https://doi.org/10.1093/rheumatology/keab812

Ebesutani, C., Reise, S. P., Chorpita, B. F., Ale, C., Regan, J., Young, J., Higa-McMillan,
C., & Weisz, J. R. (2012). The Revised Child Anxiety and Depression Scale-Short
Version: Scale reduction via exploratory bifactor modeling of the broad anxiety
factor. Psychological Assessment, 24(4), 833-845.

https://doi.org/10.1037/a0027283

238


https://doi.org/10.1097/j.pain.0000000000001833
https://doi.org/10.1093/rheumatology/keab812
https://doi.org/10.1037/a0027283

Eccleston, C., Fisher, E., Howard, R. F., Slater, R., Forgeron, P., Palermo, T. M., Birnie,
K. A., Anderson, B. J., Chambers, C. T., Crombez, G., Ljungman, G., Jordan, 1.,
Jordan, Z., Roberts, C., Schechter, N., Sieberg, C. B., Tibboel, D., Walker, S. M.,
Wilkinson, D., & Wood, C. (2021). Delivering transformative action in paediatric
pain: A Lancet Child & Adolescent Health Commission. The Lancet Child &

Adolescent Health, 5(1), 47-87. https://doi.org/10.1016/S2352-4642(20)30277-7

Ehrmann-Feldman, D., De Civita, M., Dobkin, P. L., Malleson, P. N., Meshefedjian, G.
A., & Dufty, C. M. (2007). Effects of adherence to treatment on short-term
outcomes in children with juvenile idiopathic arthritis. Arthritis & Rheumatism,

57(6), 905-912. https://doi.org/10.1002/art.22907

El-Najjar, A. R., Negm, M. G., & El-Sayed, W. M. (2014). The relationship between
depression, disease activity and physical function in juvenile idiopathic arthritis
patients in Zagazig University Hospitals — Egypt. Egyptian Rheumatologist,

36(3), 145-150. https://doi.org/10.1016/j.ejr.2014.01.001

Ey, S., Hadley, W., Allen, D. N., Palmer, S., Klosky, J., Deptula, D., Thomas, J., &
Cohen, R. (2005). A new measure of children's optimism and pessimism: The
youth life orientation test. Journal of Child Psychology and Psychiatry, 46(5),

548-558. https://doi.org/10.1111/1.1469-7610.2004.00372.x

Fair, D. C., Rodriguez, M., Knight, A. M., & Rubinstein, T. B. (2019). Depression and
anxiety in patients with juvenile idiopathic arthritis: Current insights and impact
on quality of life, a systematic review. Open Access Rheumatology: Research and

Reviews, 11,237-252. https://doi.org/10.2147/OARRR.S174408

239


https://doi.org/10.1016/S2352-4642(20)30277-7
https://doi.org/10.1002/art.22907
https://doi.org/10.1016/j.ejr.2014.01.001
https://doi.org/10.1111/j.1469-7610.2004.00372.x
https://doi.org/10.2147/OARRR.S174408

Faulstich, M. E., Carey, M. P., Ruggiero, L., Enyart, P., & Gresham, F. (1986).
Assessment of depression in childhood and adolescence: An evaluation of the
Center for Epidemiological Studies Depression Scale for Children (CES-DC).
American Journal of Psychiatry, 143(8), 1024-1027.

https://doi.org/10.1176/ajp.143.8.1024

Feinstein, A. B., Forman, E. M., Masuda, A., Cohen, L. L., Herbert, J. D., Moorthy, L.
N., & Goldsmith, D. P. (2011). Pain intensity, psychological inflexibility, and
acceptance of pain as predictors of functioning in adolescents with juvenile
idiopathic arthritis: A preliminary investigation. Journal of Clinical Psychology in

Medical Settings, 18(3), 291-298. https://doi.org/10.1007/s10880-011-9243-6

Feinstein, A. B., Sturgeon, J. A., Bhandari, R. P., Yoon, I. A., Ross, A. C., Huestis, S. E.,
Griffin, A. T., & Simons, L. E. (2018). Risk and resilience in pediatric pain: The
roles of parent and adolescent catastrophizing and acceptance. Clinical Journal of

Pain, 34(12), 1096-1105. https://doi.org/10.1097/AJP.0000000000000639

Feldman, B. M., Grundland, B., McCullough, L., & Wright, V. (2000). Distinction of
quality of life, health related quality of life, and health status in children referred
for rheumatologic care. The Journal of Rheumatology, 27(1), 226-233.

Filocamo, G., Consolaro, A., Schiappapietra, B., Dalpra, S., Lattanzi, B., Magni-
Manzoni, S., Ruperto, N., Pistorio, A., Pederzoli, S., Civino, A., Guesinova, D.,
Masala, E., Viola, S., Martini, A., & Ravelli, A. (2011). A new approach to
clinical care of juvenile idiopathic arthritis: The Juvenile Arthritis
Multidimensional Assessment Report. The Journal of Rheumatology, 38(5), 938-

953. https://doi.org/10.3899/irheum.100930

240


https://doi.org/10.1176/ajp.143.8.1024
https://doi.org/10.1007/s10880-011-9243-6
https://doi.org/10.1097/AJP.0000000000000639
https://doi.org/10.3899/jrheum.100930

Flett, G. L., Baricza, C., Gupta, A., Hewitt, P. L., & Endler, N. S. (2011). Perfectionism,
psychosocial impact and coping with irritable bowel disease: A study of patients
with Crohn's disease and ulcerative colitis. Journal of Health Psychology, 16(4),

561-571. https://doi.org/10.1177/1359105310383601

Flett, G. L., & Hewitt, P. L. (2014). A proposed framework for preventing perfectionism
and promoting resilience and mental health among vulnerable children and
adolescents. Psychology in the Schools, 51(9), 899-912.

https://doi.org/10.1002/pits.21792

Flett, G. L., Hewitt, P. L., Besser, A., Su, C., Vaillancourt, T., Boucher, D., Munro, Y.,
Davidson, L. A., & Gale, O. (2016). The Child—Adolescent Perfectionism Scale:
Development, psychometric properties, and associations with stress, distress, and
psychiatric symptoms. Journal of Psychoeducational Assessment, 34(7), 634-652.

https://doi.org/10.1177/0734282916651381

Flett, G. L., Hewitt, P. L., Oliver, J. M., & Macdonald, S. (2002). Prefectionism in
children and their parents: A developmental analysis. In G. L. Flett & P. L. Hewitt
(Eds.), Perfectionism: Theory, Research, and Treatment (pp. 89-132). American

Psychological Association. https://doi.org/10.1037/10458-004

Forgeron, P. A., King, S., Stinson, J. N., McGrath, P. J., MacDonald, A. J., & Chambers,
C. T. (2010). Social functioning and peer relationships in children and adolescents
with chronic pain: A systematic review. Pain Research and Management, 15(1),

27-41. https://doi.org/10.1155/2010/820407

241


https://doi.org/10.1177/1359105310383601
https://doi.org/10.1002/pits.21792
https://doi.org/10.1177/0734282916651381
https://doi.org/10.1037/10458-004
https://doi.org/10.1155/2010/820407

Forgeron, P. A., McGrath, P. J., Stevens, B., Evans, J., Dick, B., Finley, G. A., &
Carlson, T. (2011). Social information processing in adolescents with chronic
pain: My friends don’t really understand me. Pain, 152(12), 2773-2780.

https://doi.org/10.1016/1.pain.2011.09.001

Forsyth, B. W. C., McCue Horwitz, S., Leventhal, J. M., Burger, J., & Leaf, P. J. (1996).
The Child Vulnerability Scale: An instrument to measure parental perceptions of
child vulnerability. Journal of Pediatric Psychology, 21(1), 89-101.

https://doi.org/10.1093/jpepsy/21.1.89

Foster. (n.d.). What is open science. Retrieved November 9 2023 from

https://www.fosteropenscience.cu

Frank, R. G., Thayer, J. F., Hagglund, K. J., Vieth, A. Z., Schopp, L. H., Beck, N. C.,
Kashani, J. H., Goldstein, D. E., Cassidy, J. T., Clay, D. L., Chaney, J. M.,
Hewett, J. E., & Johnson, J. C. (1998). Trajectories of adaptation in pediatric

chronic illness: The importance of the individual. Journal of Consulting and

Clinical Psychology, 66(3), 521-532. https://doi.org/10.1037//0022-006x.66.3.521
Frost, R. O., Marten, P., Lahart, C., & Rosenblate, R. (1990). The dimensions of
perfectionism. Cognitive Therapy and Research, 14(5), 449-468.

https://doi.org/10.1007/bf01172967

Galloway, R., Watson, H., Greene, D., Shafran, R., & Egan, S. J. (2022). The efficacy of
randomised controlled trials of cognitive behaviour therapy for perfectionism: A
systematic review and meta-analysis. Cognitive Behaviour Therapy, 51(2), 170-

184. https://doi.org/10.1080/16506073.2021.1952302

242


https://doi.org/10.1016/j.pain.2011.09.001
https://doi.org/10.1093/jpepsy/21.1.89
https://www.fosteropenscience.eu/
https://doi.org/10.1037//0022-006x.66.3.521
https://doi.org/10.1007/bf01172967
https://doi.org/10.1080/16506073.2021.1952302

Gauntlett-Gilbert, J., Alamire, B., & Duggan, G. (2019). Pain acceptance in adolescents:
Development of a short form of the CPAQ-A. Journal of Pediatric Psychology,

44(4), 453-462. https://doi.org/10.1093/jpepsy/ijsy090

Giancane, G., Alongi, A., Rosina, S., Calandra, S., Consolaro, A., & Ravelli, A. (2017).
Open issues in the assessment and management of pain in juvenile idiopathic
arthritis. Clinical and Experimental Rheumatology, 35(5), 123-126.

https://www.ncbi.nlm.nih.gov/pubmed/28967364

Gil, K. M., Williams, D. A., Thompson, R. J., & Kinney, T. R. (1991). Sickle cell disease
in children and adolescents: The relation of child and parent pain coping strategies
to adjustment. Journal of Pediatric Psychology, 16(5), 643-663.

https://doi.org/10.1093/jpepsy/16.5.643

Gmuca, S., Xiao, R., Urquhart, A., Weiss, P. F., Gillham, J. E., Ginsburg, K. R., Sherry,
D. D., & Gerber, J. S. (2019). The role of patient and parental resilience in
adolescents with chronic musculoskeletal pain. The Journal of Pediatrics, 210,

118-126. https://doi.org/10.1016/1.1peds.2019.03.006

Goubert, L., Eccleston, C., Vervoort, T., Jordan, A., & Crombez, G. (2006). Parental
catastrophizing about their child’s pain. The parent version of the Pain
Catastrophizing Scale (PCS-P): A preliminary validation. Pain, 123(3), 254-263.

https://doi.org/10.1016/1.pain.2006.02.035

Goubert, L., Pillai Riddell, R., Simons, L. E., & Borsook, D. (2021). Theoretical basis of
pain. In B. J. Stevens, G. Hathway, & W. T. Zempsky (Eds.), Oxford Textbook of

Pediatric Pain (2 ed., pp. 89-100). Oxford University Press.

243


https://doi.org/10.1093/jpepsy/jsy090
https://www.ncbi.nlm.nih.gov/pubmed/28967364
https://doi.org/10.1093/jpepsy/16.5.643
https://doi.org/10.1016/j.jpeds.2019.03.006
https://doi.org/10.1016/j.pain.2006.02.035

Goubert, L., & Simons, L. E. (2014). Cognitive styles and processes in paediatric pain. In
P. J. McGrath, B. J. Stevens, S. M. Walker, & W. T. Zempsky (Eds.), Oxford
Textbook of Paediatric Pain (pp. 95-101). Oxford University Press.

Graham, P., & Rutter, M. (1968). The reliability and validity of the psychiatric
assessment of the child: ii. Interview with the parent. British Journal of

Psychiatry, 114(510), 581-592. https://doi.org/10.1192/bjp.114.510.581

Greco, L. A., Lambert, W., & Baer, R. A. (2008). Psychological inflexibility in childhood
and adolescence: Development and evaluation of the Avoidance and Fusion
Questionnaire for Youth. Psychological Assessment, 20(2), 93-102.

https://doi.org/10.1037/1040-3590.20.2.93

Gresham, F. M., & Elliott, S. N. (1990). Social Skills Rating System manual. American
Guidance Service.

Griffin, M., Martino, R. J., LoSchiavo, C., Comer-Carruthers, C., Krause, K. D., Stults,
C. B., & Halkitis, P. N. (2022). Ensuring survey research data integrity in the era
of internet bots. Quality & quantity, 56(4), 2841-2852.

https://doi.org/10.1007/s11135-021-01252-1

Groenewald, C. B., Giles, M., & Palermo, T. M. (2019). School absence associated with
childhood pain in the United States. Clinical Journal of Pain, 35(6), 525-531.

https://doi.org/10.1097/AJP.0000000000000701

Gross, C. (2016). Scientific misconduct. Annual Review of Psychology, 67, 693-711.

https://doi.org/10.1146/annurev-psych-122414-033437

244


https://doi.org/10.1192/bjp.114.510.581
https://doi.org/10.1037/1040-3590.20.2.93
https://doi.org/10.1007/s11135-021-01252-1
https://doi.org/10.1097/AJP.0000000000000701
https://doi.org/10.1146/annurev-psych-122414-033437

Guite, J. W., McCue, R. L., Sherker, J. L., Sherry, D. D., & Rose, J. B. (2011).
Relationships among pain, protective parental responses, and disability for
adolescents with chronic musculoskeletal pain: The mediating role of pain
catastrophizing. Clinical Journal of Pain, 27(9), 775-781.

https://doi.org/10.1097/AJP.0b013e31821d8{b4

Guzman, J., Oen, K., Tucker, L. B., Huber, A. M., Shiff, N., Boire, G., Scuccimarri, R.,
Berard, R., Tse, S. M., Morishita, K., Stringer, E., Johnson, N., Levy, D. M.,
Dufty, K. W., Cabral, D. A., Rosenberg, A. M., Larché, M., Dancey, P., Petty, R.
E., ... ReACCh-Out investigators. (2015). The outcomes of juvenile idiopathic
arthritis in children managed with contemporary treatments: Results from the
ReACCh-Out cohort. Annals of the Rheumatic Diseases, 74(10), 1854-1860.

https://doi.org/10.1136/annrheumdis-2014-205372

Hadjistavropoulos, H., Dash, H., Hadjistavropoulos, T., & Sullivan, T. L. (2007).
Recurrent pain among university students: Contributions of self-efficacy and
perfectionism to the pain experience. Personality and Individual Differences, 42,

1081-1091. https://doi.org/10.1016/1.paid.2006.09.013

Hagglund, K. J., Schopp, L. M., Alberts, K. R., Cassidy, J. T., & Frank, R. G. (1995).
Predicting pain among children with juvenile rheumatoid arthritis. Arthritis Care

& Research, 8(1), 36-42. https://doi.org/10.1002/art.1790080109

Hamilton, C. B., Hoens, A. M., Backman, C. L., McKinnon, A. M., McQuitty, S.,
English, K., & Li, L. C. (2018). An empirically based conceptual framework for
fostering meaningful patient engagement in research. Health Expectations, 21(1),

396-406. https://doi.org/10.1111/hex.12635

245


https://doi.org/10.1097/AJP.0b013e31821d8fb4
https://doi.org/10.1136/annrheumdis-2014-205372
https://doi.org/10.1016/j.paid.2006.09.013
https://doi.org/10.1002/art.1790080109
https://doi.org/10.1111/hex.12635

Hamm, M. P., Shulhan, J., Williams, G., Milne, A., Scott, S. D., & Hartling, L. (2014). A
systematic review of the use and effectiveness of social media in child health.

BMC Pediatrics, 14, 138. https://doi.org/10.1186/1471-2431-14-138

Hanns, L. A. (2018). Psychological health and inflammation in adolescents with juvenile
idiopathic arthritis: Describing the relationships between psychological health,
laboratory measures of inflammation and disease activity for adolescents with
Jjuvenile idiopathic arthritis [Doctoral, University College London]. London.

https://discovery.ucl.ac.uk/id/eprint/10046271/

Harding, T. W., De Arango, V., Baltazar, J., Climent, C. E., Ibrahim, H. H. A., Ladrido-
Ignacio, L., Srinivasa Murthy, R., & Wig, N. N. (1980). Mental disorders in
primary health care: A study of their frequency and diagnosis in four developing
countries. Psychological Medicine, 10(2), 231-241.

https://doi.org/10.1017/S0033291700043993

Harrison, L. E., Timmers, 1., Heathcote, L. C., Fisher, E., Tanna, V., Duarte Silva Bans,
T., & Simons, L. E. (2020). Parent responses to their child's pain: Systematic
review and meta-analysis of measures. Journal of Pediatric Psychology, 45(3),

281-298. https://doi.org/10.1093/jpepsy/jsaa005

Harter, S. (1985). Manual for the Self-Perception Profile for Children. University of

Denver.

Harter, S. (1988). Manual for the Self-Perception Profile for Adolescents. University of

Denver.

246


https://doi.org/10.1186/1471-2431-14-138
https://discovery.ucl.ac.uk/id/eprint/10046271/
https://doi.org/10.1017/S0033291700043993
https://doi.org/10.1093/jpepsy/jsaa005

Hayes, S. C., Luoma, J. B., Bond, F. W., Masuda, A., & Lillis, J. (2006). Acceptance and
commitment therapy: Model, processes and outcomes. Behavior Research and

Therapy, 44(1), 1-25. https://doi.org/10.1016/1.brat.2005.06.006

Heathcote, L. C., Bhandari, R. P., Timmers, I., Harrison, L. E., & Simons, L. E. (2020).
Rapid identification and clinical indices of fear-avoidance in youth with chronic

pain. Pain, 161(3), 565-573. https://doi.org/10.1097/1.pain.0000000000001742

Hewitt, P. L., Caelian, C. F., Flett, G. L., Sherry, S. B., Collins, L., & Flynn, C. A.
(2002). Perfectionism in children: Associations with depression, anxiety, and
anger. Personality and Individual Differences, 32(6), 1049-1061.

https://doi.org/10.1016/S0191-8869(01)00109-X

Hewitt, P. L., & Flett, G. L. (1991). Perfectionism in the self and social contexts:
Conceptualization, assessment, and association with psychopathology. Journal of
Personality and Social Psychology, 60(3), 456-470.

https://doi.org/10.1037//0022-3514.60.3.456

Hicks, C. L., von Baeyer, C. L., Spafford, P. A., van Korlaar, 1., & Goodenough, B.
(2001). The Faces Pain Scale — Revised: Toward a common metric in pediatric

pain measurement. Pain, 93(2), 173-183. https://doi.org/10.1016/S0304-

3959(01)00314-1

Higgins, J. P. T., Thomas, J., Chandler, J., Cumpston, M., Li, T., Page, M. J., & Welch,
V. A. (2019). Cochrane handbook for systematic reviews of interventions (2 ed.).

John Wiley & Son.

247


https://doi.org/10.1016/j.brat.2005.06.006
https://doi.org/10.1097/j.pain.0000000000001742
https://doi.org/10.1016/S0191-8869(01)00109-X
https://doi.org/10.1037//0022-3514.60.3.456
https://doi.org/10.1016/S0304-3959(01)00314-1
https://doi.org/10.1016/S0304-3959(01)00314-1

Hoerger, M. (2010). Participant dropout as a function of survey length in internet-
mediated university studies: Implications for study design and voluntary
participation in psychological research. Cyberpsychology, Behavior, and Social

Networking, 13(6), 697-700. https://doi.org/10.1089/cyber.2009.0445

Hoff, A. L., Palermo, T. M., Schluchter, M., Zebracki, K., & Drotar, D. (2006).
Longitudinal relationships of depressive symptoms to pain intensity and
functional disability among children with disease-related pain. Journal of

Pediatric Psychology, 31(10), 1046-1056. https://doi.org/10.1093/jpepsy/isj076

Hogeweg, J. A., Kuis, W., Huygen, A. C., de Jong-de vos van Steenwijk, C., Bernards,
A. T., Oostendorp, R. A., & Helders, P. J. (1995). The pain threshold in juvenile
chronic arthritis. British Journal of Rheumatology, 34(1), 61-67.

https://doi.org/10.1093/rheumatology/34.1.61

Hullmann, S. E., Ryan, J. L., Ramsey, R. R., Chaney, J. M., & Mullins, L. L. (2011).
Measures of general pediatric quality of life: Child Health Questionnaire (CHQ),
DISABKIDS Chronic Generic Measure (DCGM), KINDL-R, Pediatric Quality of
Life Inventory (PedsQL) 4.0 Generic Core Scales, and Quality of My Life
Questionnaire (QoML). Arthritis Care & Research, 63(S11), S420-S430.

https://doi.org/10.1002/acr.20637

Hynes, L., Saetes, S., McGuire, B., & Caes, L. (2019). Child and family adaptation to
juvenile idiopathic arthritis - A systematic review of the role of resilience
resources and mechanisms. Frontiers in Psychology, 10, 1-10.

https://doi.org/10.3389/fpsye.2019.02445

248


https://doi.org/10.1089/cyber.2009.0445
https://doi.org/10.1093/jpepsy/jsj076
https://doi.org/10.1093/rheumatology/34.1.61
https://doi.org/10.1002/acr.20637
https://doi.org/10.3389/fpsyg.2019.02445

Jackson, T., Wang, Y., Wang, Y., & Fan, H. (2014). Self-efficacy and chronic pain
outcomes: A meta-analytic review. The Journal of Pain, 15(8), 800-814.

https://doi.org/10.1016/1.jpain.2014.05.002

Jastrowski Mano, K. E., O’Bryan, E. M., Gibler, R. C., & Beckmann, E. (2019). The co-
occurrence of pediatric chronic pain and anxiety. Clinical Journal of Pain, 35(12),

989-1002. https://doi.org/10.1097/AJP.0000000000000763

Jaworski, T. M. (1992). Development of an observational method for assessing pain
behaviors in children and adolescents with juvenile rheumatoid arthritis
(Publication Number 9234732) [Doctoral, University of Alabama at
Birmingham]. Birmingham.

https://www.proquest.com/openview/9d4bce32f5ad2c0a6645cd6e8421c91d/17pg-

origsite=gscholar&cbl=18750&diss=y

Jensen, M. P., Turner, J. A., Romano, J. M., & Lawler, B. K. (1994). Relationship of
pain-specific beliefs to chronic pain adjustment. Pain, 57(3), 301-309.

https://doi.org/10.1016/0304-3959(94)90005-1

Jones, A., Caes, L., Rugg, T., Noel, M., Bateman, S., & Jordan, A. (2021). Challenging
issues of integrity and identity of participants in non-synchronous online

qualitative methods. Methods in Psychology, 5, 1-5.

https://doi.org/10.1016/].metip.2021.100072

Jordan, Z., Lockwood, C., Munn, Z., & Aromataris, E. (2019). The updated Joanna
Briggs Institute model of evidence-based healthcare. International Journal of
Evidence-Based Healthcare, 17(1), 58-71.

https://doi.org/10.1097/XEB.0000000000000155

249


https://doi.org/10.1016/j.jpain.2014.05.002
https://doi.org/10.1097/AJP.0000000000000763
https://www.proquest.com/openview/9d4bce32f5ad2c0a6645cd6e8421c9fd/1?pq-origsite=gscholar&cbl=18750&diss=y
https://www.proquest.com/openview/9d4bce32f5ad2c0a6645cd6e8421c9fd/1?pq-origsite=gscholar&cbl=18750&diss=y
https://doi.org/10.1016/0304-3959(94)90005-1
https://doi.org/10.1016/j.metip.2021.100072
https://doi.org/10.1097/XEB.0000000000000155

Kalapurakkel, S., Carpino, E. A., Lebel, A., & Simons, L. E. (2015). “Pain can’t stop
me”’: Examining pain self-efficacy and acceptance as resilience processes among
youth with chronic headache. Journal of Pediatric Psychology, 40(9), 926-933.

https://doi.org/10.1093/ipepsy/jsu091

Kazdin, A. E., French, N. H., Unis, A. S., Esveldt-Dawson, K., & Sherick, R. B. (1983).
Hopelessness, depression, and suicidal intent among psychiatrically disturbed
inpatient children. Journal of Consulting and Clinical Psychology, 51(4), 504-

510. https://doi.org/10.1037/0022-006X.51.4.504

Kerns, R. D., Turk, D. C., & Rudy, T. E. (1985). The West Haven-Yale Multidimensional

Pain Inventory (WHYMPI). Pain, 23, 345-356. https://doi.org/10.1016/0304-

3959(85)90004-1

Kids Brain Health Network, CanChild, & McMaster University. (2022). Family
Engagement in Research Training Program.

https://kidsbrainhealth.ca/training/training-career-development/family-

engagement-in-

research/#:~:text=The%20Family%20Engagement%20in%20Research.leaders%?2

0and%?20researchers%20in%?20Canada.

Kimura, Y., Walco, G. A., Sugarman, E., Conte, P. M., & Schanberg, L. E. (2006).
Treatment of pain in juvenile idiopathic arthritis: A survey of pediatric
rheumatologists. Arthritis & Rheumatism, 55(1), 81-85.

https://doi.org/10.1002/art.21689

250


https://doi.org/10.1093/jpepsy/jsu091
https://doi.org/10.1037/0022-006X.51.4.504
https://doi.org/10.1016/0304-3959(85)90004-1
https://doi.org/10.1016/0304-3959(85)90004-1
https://kidsbrainhealth.ca/training/training-career-development/family-engagement-in-research/#:~:text=The%20Family%20Engagement%20in%20Research,leaders%20and%20researchers%20in%20Canada
https://kidsbrainhealth.ca/training/training-career-development/family-engagement-in-research/#:~:text=The%20Family%20Engagement%20in%20Research,leaders%20and%20researchers%20in%20Canada
https://kidsbrainhealth.ca/training/training-career-development/family-engagement-in-research/#:~:text=The%20Family%20Engagement%20in%20Research,leaders%20and%20researchers%20in%20Canada
https://kidsbrainhealth.ca/training/training-career-development/family-engagement-in-research/#:~:text=The%20Family%20Engagement%20in%20Research,leaders%20and%20researchers%20in%20Canada
https://doi.org/10.1002/art.21689

Klotsche, J., Minden, K., Thon, A., Ganser, G., Urban, A., & Horneff, G. (2014).
Improvement in health-related quality of life for children with juvenile idiopathic
arthritis after start of treatment with etanercept. Arthritis Care & Research, 66(2),

253-262. https://doi.org/10.1002/acr.22112

Knafl, K., Leeman, J., Havill, N. L., Crandell, J. L., & Sandelowski, M. (2015). The
contribution of parent and family variables to the well-being of youth with
arthritis. Journal of Family Nursing, 21(4), 579-616.

https://doi.org/10.1177/1074840715601475

Kotsch, W. E., Gerbing, D. W., & Schwartze, L. E. (1982). The construct validity of the
Differential Emotions Scale as adapted for children and adolescents. Measuring
Emotions in Infants and Children, 251-278.

Kovacs, M. (1985). The Children's Depression Inventory. Psychopharmacology Bulletin,
21,995-998.

Kovalchuk, T., Pavlyshyn, H., & Boyarchuk, O. (2017). Psychometric properties of the
Ukrainian version of the Childhood Health Assessment Questionnaire (CHAQ).

Pediatria Polska, 92(2), 134-142. https://doi.org/10.1016/].pepo.2016.12.003

Kovalchuk, T., Pavlyshyn, H., Boyarchuk, O., & Luchyshyn, N. (2018). The difference in
pain and overall well-being assessment between patients with juvenile idiopathic
arthritis, their parents, and physicians in Ukraine. Pediatria Polska, 93(4), 298-

305. https://doi.org/10.5114/polp.2018.77994

Kroenke, K., Spitzer, R. L., Williams, J. B. W., & Lowe, B. (2009). An ultra-brief
screening scale for anxiety and depression: The PHQ-4. Psychosomatics, 50(6),

613-621. https://doi.org/10.1176/appi.psy.50.6.613

251


https://doi.org/10.1002/acr.22112
https://doi.org/10.1177/1074840715601475
https://doi.org/10.1016/j.pepo.2016.12.003
https://doi.org/10.5114/polp.2018.77994
https://doi.org/10.1176/appi.psy.50.6.613

Kumar, B. (2023). Resilience: A positive descriptive or an insidious bias. The

Rheumatologist, 17(7), 1-4. https://www.the-rheumatologist.org/article/is-

resilience-a-positive-descriptive-or-an-insidious-bias/

Kuntze, G., Nesbitt, C., Whittaker, J. L., Nettel-Aguirre, A., Toomey, C., Esau, S.,
Doyle-Baker, P. K., Shank, J., Brooks, J., Benseler, S., & Emery, C. A. (2018).
Exercise therapy in juvenile idiopathic arthritis: A systematic review and meta-
analysis. Archives of Physical Medicine and Rehabilitation, 99, 178-193.

https://doi.org/10.1016/j.apmr.2017.05.030

Laird, K. T., Smith, C. A., Hollon, S. D., & Walker, L. S. (2020). Validation of the
Health-Related Felt Stigma and Concealment Questionnaire. Journal of Pediatric

Psychology, 45(5), 509-520. https://doi.org/10.1093/jpepsy/jsaa030

Lal, S. D., McDonagh, J., Baildam, E., Wedderburn, L. R., Gardner-Medwin, J., Foster,
H. E., Chieng, A., Davidson, J., Adib, N., Thomson, W., & Hyrich, K. L. (2011).
Agreement between proxy and adolescent assessment of disability, pain, and well-
being in juvenile idiopathic arthritis. The Journal of Pediatrics, 158(2), 307-312.

https://doi.org/10.1016/1.jpeds.2010.08.003

Landgraf, J. M., Abetz, L., & Ware, J. E. (1996). Child Health Questionnaire (CHQ): A
user's manual. The Health Institute, New England Medical Center.

Landis, J. R., & Koch, G. G. (1977). The Measurement of observer agreement for
categorical data. Biometrics, 33(1), 159-174.

Lanyon, R. 1. (1978). Manual for the Psychological Screening Inventory. Western

Psychological Services.

252


https://www.the-rheumatologist.org/article/is-resilience-a-positive-descriptive-or-an-insidious-bias/
https://www.the-rheumatologist.org/article/is-resilience-a-positive-descriptive-or-an-insidious-bias/
https://doi.org/10.1016/j.apmr.2017.05.030
https://doi.org/10.1093/jpepsy/jsaa030
https://doi.org/10.1016/j.jpeds.2010.08.003

Larson, D. G., & Chastain, R. L. (1990). Self-concealment: Conceptualization,
measurement, and health implications. Journal of Social and Clinical Psychology,

9(4), 439-455. https://doi.org/10.1521/js¢p.1990.9.4.439

Laurent, J., Catanzaro, S. J., Joiner, T. E. J., Rudolph, K. D., Potter, K. I., Lambert, S.,
Osborne, L., & Gathright, T. (1999). A measure of positive and negative affect for
children: Scale development and preliminary validation. Psychological

Assessment, 11(3), 326-338. https://doi.org/10.1037/1040-3590.11.3.326

Lavigne, J. V., Ross, C. K., Berry, S. L., Hayford, J. R., & Pachman, L. M. (1992).
Evaluation of a psychological treatment package for treating pain in juvenile
rheumatoid arthritis. Arthritis & Rheumatism, 5(2), 101-110.

https://doi.org/10.1002/art.1790050209

Lazarus, R. S., & Folkman, S. (1984). Stress, appraisal, and coping. Springer Press.

Leclercq, E., Leeflang, M. M. G., van Dalen, E. C., & Kremer, L. C. M. (2013).
Validation of search filters for identifying pediatric studies in PubMed. The
Journal of Pediatrics, 162(3), 629-634.

https://doi.org/10.1016/1.jpeds.2012.09.012

Ledermann, T., Macho, S., & Kenny, D. A. (2011). Assessing mediation in dyadic data
using the actor-partner interdependence model. Structural Equation Modeling: A
Multidisciplinary Journal, 18(4), 595-612.

https://doi.org/10.1080/10705511.2011.607099

253


https://doi.org/10.1521/jscp.1990.9.4.439
https://doi.org/10.1037/1040-3590.11.3.326
https://doi.org/10.1002/art.1790050209
https://doi.org/10.1016/j.jpeds.2012.09.012
https://doi.org/10.1080/10705511.2011.607099

Lee, J.J. Y., Eng, S. W., Guzman, J., Duffy, C. M., Tucker, L. B., Oen, K., Yeung, R. S.
M., Feldman, B. M., & ReACCh-Out Investigators. (2022). A comparison of
International League of Associations for Rheumatology and Pediatric
Rheumatology International Trials Organization classification systems for
juvenile idiopathic arthritis among children in a Canadian arthritis cohort Arthritis

& Rheumatology, 74(8), 1409-1419. https://doi.org/10.1002/art.42113

Lee, R. R., Rashid, A., Thomson, W., & Cordingley, L. (2020). "Reluctant to assess
pain": A qualitative study of health care professionals' beliefs about the role of
pain in juvenile idiopathic arthritis. Arthritis Care & Research, 72(1), 69-77.

https://doi.org/10.1002/acr.23827

Lee, S., McMurtry, C. M., Summers, C., Edwards, K., Elik, N., & Lumley, M. N. (2020).
Quality of life in youth with chronic pain: An examination of youth and parent
resilience and risk factors. Clinical Journal of Pain, 36(6), 440-448.

https://doi.org/10.1097/AJP.0000000000000820

Leegaard, A., Lombholt, J. J., Thastum, M., & Herlin, T. (2013). Decreased pain threshold
in juvenile idiopathic arthritis: A cross-sectional study. The Journal of

Rheumatology, 40(7), 1212-1217. https://doi.org/10.3899/jrheum.120793

Leese, J., Macdonald, G., Kerr, S., Gulka, L., Hoens, A. M., Lum, W., Chau Tran, B.,
Townsend, A. F., & Li, L. C. (2018). ‘Adding another spinning plate to an already
busy life’. Benefits and risks in patient partner—researcher relationships: A
qualitative study of patient partners’ experiences in a Canadian health research

setting. BMJ Open, 8(8), 1-9. https://doi.org/10.1136/bmjopen-2018-022154

254


https://doi.org/10.1002/art.42113
https://doi.org/10.1002/acr.23827
https://doi.org/10.1097/AJP.0000000000000820
https://doi.org/10.3899/jrheum.120793
https://doi.org/10.1136/bmjopen-2018-022154

Lewandowski, A. S., Palermo, T. M., Stinson, J. N., Handley, S., & Chambers, C. T.
(2010). Systematic review of family functioning in families of children and
adolescents with chronic pain. The Journal of Pain, 11(11), 1027-1038.

https://doi.org/10.1016/1.jpain.2010.04.005

Li, L., Merchant, M., Gordon, S., Lang, B., Ramsey, S., Huber, A. M., Gillespie, J.,
Lovas, D., & Stringer, E. (2023). High rates of symptoms of major depressive
disorder and panic disorder in a canadian sample of adolescents with juvenile
idiopathic arthritis. The Journal of Rheumatology, 50(6), 804-808.

https://doi.org/10.3899/irheum.220067

Liossi, C., Johnstone, L., Lilley, S., Caes, L., Williams, G., & Schoth, D. E. (2019).
Effectiveness of interdisciplinary interventions in paediatric chronic pain
management: A systematic review and subset meta-analysis. British Journal of

Anaesthesia, 123(2), €359-¢371. https://doi.org/10.1016/1.bja.2019.01.024

Listing, M., Monkemdller, K., Liedmann, 1., Niewerth, M., Sengler, C., Listing, J., Foell,
D., Heiligenhaus, A., Klein, A., Horneff, G., Ganser, G., Haas, J. P., Klotsche, J.,
& Minden, J. (2018). The majority of patients with newly diagnosed juvenile
idiopathic arthritis achieve a health-related quality of life that is similar to that of
healthy peers: Results of the German multicenter inception cohort (ICON).

Arthritis Research & Therapy, 20(106), 1-12. https://doi.org/10.1186/s13075-018-

1588-x

255


https://doi.org/10.1016/j.jpain.2010.04.005
https://doi.org/10.3899/jrheum.220067
https://doi.org/10.1016/j.bja.2019.01.024
https://doi.org/10.1186/s13075-018-1588-x
https://doi.org/10.1186/s13075-018-1588-x

Lomholt, J. J., Thastum, M., Christensen, A. E., Leegaard, A., & Herlin, T. (2015).
Cognitive behavioral group intervention for pain and well-being in children with
juvenile idiopathic arthritis: A study of feasibility and preliminary efficacy.
Pediatric Rheumatology Online Journal, 13(35), 1-10.

https://doi.org/10.1186/s12969-015-0032-x

Lomholt, J. J., Thastum, M., & Herlin, T. (2013). Pain experience in children with
juvenile idiopathic arthritis treated with anti-TNF agents compared to non-
biologic standard treatment. Pediatric Rheumatology Online Journal, 11(21), 1-8.

https://doi.org/10.1186/1546-0096-11-21

Lootens, C. C., & Rapoff, M. A. (2011). Measures of pediatric pain: 21-numbered circle
Visual Analog Scale (VAS), E-Ouch Electronic Pain Diary, Oucher, Pain
Behavior Observation Method, Pediatric Pain Assessment Tool (PPAT), and
Pediatric Pain Questionnaire (PPQ). Arthritis Care & Research, 63(S11), S253-

262. https://doi.org/10.1002/acr.20634

Luca, N. J. (2013). Reliability and responsiveness of the standardized universal pain
evaluations for rheumatology providers and for children and youth (SUPER-
KIDZ) [Masters, University of Toronto]. Institute of Health Policy Management

and Evaluation. https://tspace.library.utoronto.ca/handle/1807/43113

Luca, N. J., Stinson, J. N., Feldman, B. M., Benseler, S. M., Beaton, D., Campillo, S.,
LeBlanc, C., van Wyk, M., & Bayoumi, A. M. (2017). Validation of the
Standardized Universal Pain Evaluations for Rheumatology Providers for children
and youth (SUPER-KIDZ). Journal of Orthopaedic & Sports Physical Therapy,

47(10), 731-740. https://doi.org/10.2519/jospt.2017.7375

256


https://doi.org/10.1186/s12969-015-0032-x
https://doi.org/10.1186/1546-0096-11-21
https://doi.org/10.1002/acr.20634
https://tspace.library.utoronto.ca/handle/1807/43113
https://doi.org/10.2519/jospt.2017.7375

MacKenzie, N. E., Tutelman, P. R., Chambers, C. T., Parker, J. A., MacDonald, N. E.,
McMurtry, C. M., Pluye, P., Granikov, V., Taddio, A., Barwick, M., Birnie, K.
A., & Boerner, K. E. (2021). Understanding parents' use of a knowledge
translation tool to manage children's vaccination pain. Pain Reports, 6(1), 1-8.

https://doi.org/10.1097/PR9.0000000000000907

Mackinnon, S. P., & Sherry, S. B. (2012). Perfectionistic self-presentation mediates the
relationship between perfectionistic concerns and subjective well-being: A three-
wave longitudinal study. Personality and Individual Differences, 53(1), 22-28.

https://doi.org/10.1016/1.paid.2012.02.010

Mackinnon, S. P., Sherry, S. B., Antony, M. M., Stewart, S. H., Sherry, D. L., &
Hartling, N. (2012). Caught in a bad romance: Perfectionism, conflict, and
depression in romantic relationships. Journal of Family Psychology, 26(2), 215-

225. https://doi.org/10.1037/a0027402

Mabhler, B., Esbersen, S., & Herlin, T. (2017). Pain and the effect on every day life in
children with juvenile idiopathic arthritis. Pediatric Rheumatology, 15, 135.

https://doi.org/10.1186/s12969-017-0186-9

Margeti¢, B., Aukst-Margeti¢, B., Bili¢, E., Jelusi¢, M., & Tambi¢ Bukovac, L. (2005).
Depression, anxiety and pain in children with juvenile idiopathic arthritis (JIA).
European Psychiatry, 20(3), 274-276.

https://doi.org/10.1016/j.eurpsy.2004.12.014

Masten, A. S. (2001). Ordinary magic - Resilience processes in development. American

Psychologist, 56(3), 227-238. https://doi.org/10.1037//0003-066x.56.3.227

257


https://doi.org/10.1097/PR9.0000000000000907
https://doi.org/10.1016/j.paid.2012.02.010
https://doi.org/10.1037/a0027402
https://doi.org/10.1186/s12969-017-0186-9
https://doi.org/10.1016/j.eurpsy.2004.12.014
https://doi.org/10.1037//0003-066x.56.3.227

Masten, A. S. (2014). Global perspectives on resilience in children and youth. Child

Development, 85(1), 6-20. https://doi.org/10.1111/cdev.12205

Masten, A. S. (2019). Resilience from a developmental systems perspective. World

Psychiatry, 18(1), 101-102. https://doi.org/10.1002/wps.20591

Masuda, A., Cohen, L. L., Wicksell, R. K., Kemani, M. K., & Johnson, A. (2011). A case
study: Acceptance and commitment therapy for pediatric sickle cell disease.
Journal of Pediatric Psychology, 36(4), 398-408.

https://doi.org/10.1093/jpepsy/isql 18

McClain, C., Vogels, E. A., Perrin, A., Sechopoulos, S., & Rainie, L. (2021). The Internet

and the pandemic. https://www.pewresearch.org/internet/2021/09/01/the-internet-

and-the-pandemic/

McGrath, P. A., Seifert, C. E., Speechley, K. N., Booth, J. C., Stitt, L., & Gibson, M. C.
(1996). A new analogue scale for assessing children's pain: An initial validation

study. Pain, 64(3), 435-443. https://doi.org/10.1016/0304-3959(95)00171-9

McKillop, H. N., & Banez, G. A. (2016). A broad consideration of risk factors in
pediatric chronic pain: Where to go from here? Children (Basel), 3(4), 1-18.

https://doi.org/10.3390/children3040038

Medeiros, M. M. C., Ferraz, M. B., Quaresma, M. R., & Menezes, A. P. (1998).
Adaptation and validation of the caregiver burden scale to Brazilian cultural

milieu. Revista Brasileira de Reumatologia, 38, 193-199.

258


https://doi.org/10.1111/cdev.12205
https://doi.org/10.1002/wps.20591
https://doi.org/10.1093/jpepsy/jsq118
https://www.pewresearch.org/internet/2021/09/01/the-internet-and-the-pandemic/
https://www.pewresearch.org/internet/2021/09/01/the-internet-and-the-pandemic/
https://doi.org/10.1016/0304-3959(95)00171-9
https://doi.org/10.3390/children3040038

Meier, P. M., Berde, C. B., DiCanzio, J., Zurakowski, D., & Sethna, N. F. (2001).
Quantitative assessment of cutaneous thermal and vibration sensation and thermal
pain detection thresholds in healthy children and adolescents. Muscle & Nerve,

24, 1339-1345. https://doi.org/10.1002/mus.1153

Meldrum, M. L., Tsao, J. C. 1., & Zeltzer, L. K. (2009). "I can't be what I want to be":
Children's narratives of chronic pain experiences and treatment outcomes. Pain

Medicine, 10(6), 1018-1034. https://doi.org/10.1111/1.1526-4637.2009.00650.x

Melzack, R. (1975). The McGill Pain Questionnaire: Major properties and scoring

methods. Pain, 1(3), 277-299. https://doi.org/10.1016/0304-3959(75)90044-5

Mikkelsson, M., Salminen, J. J., & Kautiainen, H. (1996). Joint hypermobility is not a
contributing factor to musculoskeletal pain in pre-adolescents. The Journal of
Rheumatology, 23(11), 1963-1967.

Molnar, D. S., Sirois, F. M., & Methot-Jones, T. (2016). Trying to be perfect in an
imperfect world: Examining the role of perfectionism in the context of chronic
illness. In F. M. Sirois & D. S. Molnar (Eds.), Perfectionism, Health, and Well-

Being (pp. 69-99). Springer Cham. https://doi.org/10.1007/978-3-319-18582-8

Moola, S., Munn, Z., Tufanaru, C., Aromataris, E., Sears, K., Sfetcu, R., Currie, M.,
Qureshi, R., Mattis, P., Lisy, K., & Mu, P. F. (2020). Systematic reviews of
etiology and risk. In E. Aromataris & Z. Munn (Eds.), JBI Manual for Evidence

Synthesis. https://jbi-global-wiki.refined.site/space/ MANUAL

Moos, R. H., & Moos, B. S. (1987). Family Environment Scale. In N. Fredman & R.
Sherman (Eds.), Handbook of Measurements for Marriage and Family Therapy

(1st ed.). Routledge.

259


https://doi.org/10.1002/mus.1153
https://doi.org/10.1111/j.1526-4637.2009.00650.x
https://doi.org/10.1016/0304-3959(75)90044-5
https://doi.org/10.1007/978-3-319-18582-8
https://jbi-global-wiki.refined.site/space/MANUAL

Morris, L., & Lomax, C. (2014). Assessment, development, and treatment of childhood
perfectionism: A systematic review. Child and Adolescent Mental Health, 19(4),

225-234. https://doi.org/10.1111/camh.12067

Morris, Z. S., Wooding, S., & Grant, J. (2011). The answer is 17 years, what is the
question: Understanding time lags in translational research. Journal of the Royal

Society of Medicine, 104(12), 510-520. https://doi.org/10.1258/jrsm.2011.110180

Munro, J., & Singh-Grewal, D. (2013). Juvenile idiopathic arthritis and pain -- More than
simple nociception. The Journal of Rheumatology, 40(7), 1037-1039.

https://doi.org/10.3899/irheum.130557

Nabbijohn, A. N., Tomlinson, R. M., Lee, S., Morrongiello, B. A., & McMurtry, C. M.
(2021). The measurement and conceptualization of coping responses in pediatric

chronic pain populations: A scoping review. Frontiers in Psychology, 12, 1-27.

https://doi.org/10.3389/fpsye.2021.680277

O'Connor, R. C., Dixon, D., & Rasmussen, S. (2009). The structure and temporal stability
of the Child and Adolescent Perfectionism Scale. Psychological Assessment,

21(3),437-443. https://doi.org/10.1037/a0016264

Oen, K., Tian, J., Loughin, T. M., Shiff, N. J., Tucker, L. B., Huber, A. M., Berard, R. A.,
Levy, D. M., Rumsey, D. G., Tse, S. M., Chan, M., Feldman, B. M., Dufty, C.
M., Guzman, J., & ReACCh-Out investigators. (2021). Causal pathways to
health-related quality of life in children with juvenile idiopathic arthritis: Results
from the ReACCh-Out cohort. Rheumatology, 60(10), 4691-4702.

https://doi.org/10.1093/rheumatology/keab079

260


https://doi.org/10.1111/camh.12067
https://doi.org/10.1258/jrsm.2011.110180
https://doi.org/10.3899/jrheum.130557
https://doi.org/10.3389/fpsyg.2021.680277
https://doi.org/10.1037/a0016264
https://doi.org/10.1093/rheumatology/keab079

Oen, K., Tucker, L. B., Huber, A. M., Miettunen, P., Scuccimarri, R., Campillo, S.,
Cabral, D. A., Feldman, B. M., Tse, S. M., Chédeville, G., Spiegel, L., Schneider,
R., Lang, B., Ellsworth, J., Ramsey, S., Dancey, P., Silverman, E., Chetaille, A.
L., Cameron, B., . . . Duffy, C. M. (2009). Predictors of early inactive disease in a
juvenile idiopathic arthritis cohort: Results of a Canadian multicenter, prospective
inception cohort study. Arthritis & Rheumatism, 61(8), 1077-1086.

https://doi.org/10.1002/art.24539

Ontario Brain Institute. (2019). Ways community members can participate in the stages of

research. https://braininstitute.ca/img/Patient-engagement-in-the-stages-of-

research.pdf

Open Science Collaboration. (2015). Estimating the reproducibility of psychological

science. Science, 349(6251), aac4716. https://doi.org/10.1126/science.aac4716

Packham, J. C., & Hall, M. A. (2002). Long-term follow-up of 246 adults with juvenile
idiopathic arthritis: Functional outcome. Rheumatology (Oxford), 41(12), 1428-

1435. https://doi.org/10.1093/rheumatology/41.12.1428

Pagano, M. E., Cassidy, L. J., Little, M., Murphy, J. M., & Jellinek, M. S. (2000).
Identifying psychosocial dysfunction in school-age children: The Pediatric
Symptom Checklist as a self-report measure. Psychology in the Schools, 37(2),

91-106. https://doi.org/10.1002/(SICI)1520-6807(200003)37:2%3C91::AID-

PITS1%3E3.0.CO;2-3

261


https://doi.org/10.1002/art.24539
https://braininstitute.ca/img/Patient-engagement-in-the-stages-of-research.pdf
https://braininstitute.ca/img/Patient-engagement-in-the-stages-of-research.pdf
https://doi.org/10.1126/science.aac4716
https://doi.org/10.1093/rheumatology/41.12.1428
https://doi.org/10.1002/(SICI)1520-6807(200003)37:2%3C91::AID-PITS1%3E3.0.CO;2-3
https://doi.org/10.1002/(SICI)1520-6807(200003)37:2%3C91::AID-PITS1%3E3.0.CO;2-3

Page, M. J., McKenzie, J. E., Bossuyt, P. M., Boutron, 1., Hoffmann, T. C., Mulrow, C.
D., Shamseer, L., Tetzlaff, J. M., Akl, E. A., Brennan, S. E., Chou, R., Glanville,
J., Grimshaw, J. M., Hrdbjartsson, A., Lalu, M. M., Li, T., Loder, E. W., Mayo-
Wilson, E., McDonald, S., . .. Moher, D. (2021). The PRISMA 2020 statement:
An updated guideline for reporting systematic reviews. BMJ, 372(n71), 1-9.

https://doi.org/10.1136/bmj.n71

Palermo, T. M., & Chambers, C. T. (2005). Parent and family factors in pediatric chronic
pain and disability: An integrative approach. Pain, 119(1), 1-4.

https://doi.org/10.1016/1.pain.2005.10.027

Palermo, T. M., Valenzuela, D., & Stork, P. P. (2004). A randomized trial of electronic
versus paper pain diaries in children: Impact on compliance, accuracy, and

acceptability. Pain, 107(3), 213-219. https://doi.org/10.1016/j.pain.2003.10.005

Palermo, T. M., Valrie, C. R., & Karlson, C. W. (2014). Family and parent influences on
pediatric chronic pain: A developmental perspective. American Psychologist,

69(2), 142-152. https://doi.org/10.1037/a0035216

Palermo, T. M., Zebracki, K., Cox, S., Newman, A. J., & Singer, N. G. (2004). Juvenile
idiopathic arthritis: Parent-child discrepancy on reports of pain and disability. The
Journal of Rheumatology, 31(9), 1840-1846.

https://www.ncbi.nlm.nih.gov/pubmed/15338510

Palit, S., Palermo, T. M., Fillingim, R. B., & Bartley, E. J. (2021). Topical review:
Examining multidomain pain resilience in late adolescents and young adults.
Journal of Pediatric Psychology, 46(3), 280-285.

https://doi.org/10.1093/jpepsy/jsaal08

262


https://doi.org/10.1136/bmj.n71
https://doi.org/10.1016/j.pain.2005.10.027
https://doi.org/10.1016/j.pain.2003.10.005
https://doi.org/10.1037/a0035216
https://www.ncbi.nlm.nih.gov/pubmed/15338510
https://doi.org/10.1093/jpepsy/jsaa108

Perrin, A. (2021). Mobile technology and home broadband 2021.

https://www.pewresearch.org/internet/2021/06/03/mobile-technology-and-home-

broadband-2021/

Petty, R. E., Laxer, R., Lindsley, C. B., Wedderburn, L., Mellins, E. D., & Fuhlbrigge, R.
C. (2021). Textbook of pediatric rheumatology (8 ed.). Elsevier.

Petty, R. E., Laxer, R. M., & Wedderburn, L. R. (2021). Juvenile idiopathic arthritis:
Classification and basic concepts. In C. R. Petty, R. Laxer, C. B. Lindsley, L.
Wedderburn, E. D. Mellins, & R. C. Fuhlbrigge (Eds.), Textbook of Pediatric
Rheumatology (8 ed., pp. 209-217). Elsevier.

Petty, R. E., Southwood, T. R., Manners, P., Baum, J., Glass, D. N., Goldenberg, J., He,
X., Maldonado-Cocco, J., Orozco-Alcala, J., Prieur, A. M., Suarez-Almazor, M.
E., Woo, P., & International League of Associations for Rheumatology. (2004).
International League of Associations for Rheumatology classification of juvenile

idiopathic arthritis: Second revision, Edmonton, 2001. The Journal of

Rheumatology, 31(2), 390-392. https://www.ncbi.nlm.nih.gov/pubmed/14760812
Phipps, S., Long, A. M., & Ogden, J. (2007). Benefit finding scale for children:

Preliminary findings from a childhood cancer population. Journal of Pediatric

Psychology, 32(20), 1264-1271. https://doi.org/10.1093/jpepsy/jsl052
Pielech, M., Vowles, K. E., & Wicksell, R. (2017). Acceptance and commitment therapy
for pediatric chronic pain: Theory and application. Children (Basel), 4(2), 1-12.

https://doi.org/10.3390/children4020010

263


https://www.pewresearch.org/internet/2021/06/03/mobile-technology-and-home-broadband-2021/
https://www.pewresearch.org/internet/2021/06/03/mobile-technology-and-home-broadband-2021/
https://www.ncbi.nlm.nih.gov/pubmed/14760812
https://doi.org/10.1093/jpepsy/jsl052
https://doi.org/10.3390/children4020010

Piercy, J., Stinson, J. N., Church, P. C., Walters, T. D., Frost, K., & Ahola Kohut, S.
(2020). Trait perfectionism and psychosocial outcomes in adolescents with
inflammatory bowel disease. Journal of Pediatric Gastroenterology and

Nutrition, 70(3), 318-323. https://doi.org/10.1097/MPG.0000000000002586

Pratt, J. W. (1987). Dividing the indivisible: Using simple symmetry to partition variance
explained. In T. Pukkila & S. Puntanen (Eds.), Proceedings of the Second
International Conference in Statistics (pp. 245-260). University of Tampere.

Public Health Agency of Canada. (2020). Juvenile idiopathic arthritis in Canada.

https://www.canada.ca/content/dam/phac-

aspc/documents/services/publications/diseases-conditions/juvenile-diopathic-

arthritis/juvenile-arthritis-factsheet.pdf

Racine, N., Eirich, R., & Madigan, S. (2022). Fostering resilience in children who have
been maltreated: A review and call for translational research. Canadian

Psychology, 63(2), 203-213. https://doi.org/10.1037/cap0000312

Racine, N., McArthur, B. A., Cooke, J. E., Eirich, R., Zhu, J., & S., M. (2021). Global
prevalence of depressive and anxiety symptoms in children and adolescents
during COVID-19: A meta-analysis. JAMA Pediatrics, 175(11), 1142—-1150.

https://doi.org/10.1001/jamapediatrics.2021.2482

264


https://doi.org/10.1097/MPG.0000000000002586
https://www.canada.ca/content/dam/phac-aspc/documents/services/publications/diseases-conditions/juvenile-diopathic-arthritis/juvenile-arthritis-factsheet.pdf
https://www.canada.ca/content/dam/phac-aspc/documents/services/publications/diseases-conditions/juvenile-diopathic-arthritis/juvenile-arthritis-factsheet.pdf
https://www.canada.ca/content/dam/phac-aspc/documents/services/publications/diseases-conditions/juvenile-diopathic-arthritis/juvenile-arthritis-factsheet.pdf
https://doi.org/10.1037/cap0000312
https://doi.org/10.1001/jamapediatrics.2021.2482

Raja, S. N., Carr, D. B., Cohen, M., Finnerup, N. B., Flor, H., Gibson, S., Keefe, F. J.,
Mogil, J. S., Ringkamp, M., Sluka, K. A., Song, X. J., Stevens, B., Sullivan, M.
D., Tutelman, P. R., Ushida, T., & Vader, K. (2020). The revised International
Association for the Study of Pain definition of pain: Concepts, challenges, and
compromises. Pain, 161(9), 1976-1982.

https://doi.org/10.1097/1.pain.0000000000001939

Randall, E. T., Bohnert, A. M., & Travers, L. V. (2015). Understanding affluent
adolescent adjustment: The interplay of parental perfectionism, perceived parental
pressure, and organized activity involvement. Journal of Adolescence, 41(1), 56-

66. https://doi.org/10.1016/j.adolescence.2015.03.005

Randall, E. T., Cole-Lewis, Y. C., Petty, C. R., & Jervis, K. N. (2020). Understanding
how perfectionism impacts intensive interdisciplinary pain treatment outcomes: A
nonrandomized trial. Journal of Pediatric Psychology, 46(3), 351-362.

https://doi.org/10.1093/jpepsy/jsaalll

Randall, E. T., Gray, L. S., & Fletcher, A. A. (2018). Topical review: Perfectionism and
pediatric chronic pain: Theoretical underpinnings, assessment, and treatment.
Journal of Pediatric Psychology, 43(3), 326-330.

https://doi.org/10.1093/ipepsy/isx106

Randall, E. T., Smith, K. R., Kronman, C. A., Conroy, C., Smith, A. M., & Simons, L. E.
(2018). Feeling the pressure to be perfect: Effect on pain-related distress and
dysfunction in youth with chronic pain. The Journal of Pain, 19(4), 418-429.

https://doi.org/10.1016/1.jpain.2017.11.012

265


https://doi.org/10.1097/j.pain.0000000000001939
https://doi.org/10.1016/j.adolescence.2015.03.005
https://doi.org/10.1093/jpepsy/jsaa111
https://doi.org/10.1093/jpepsy/jsx106
https://doi.org/10.1016/j.jpain.2017.11.012

Rapoff, M. A., Lindsley, C. B., & Karlson, C. W. (2017). Medical and psychosocial
aspects of juvenile idiopathic arthritis. In M. C. Roberts & R. G. Steele (Eds.),
Handbook of pediatric psychology (5 ed.). The Guilford Press.

Rashid, A., Cordingley, L., Carrasco, R., Foster, H. E., Baildam, E. M., Chieng, A.,
Davidson, J. E., Wedderburn, L. R., Ioannou, Y., McErlane, F., Verstappen, S. M.
M., Hyrich, K. L., & Thomson, W. (2018). Patterns of pain over time among
children with juvenile idiopathic arthritis. Archives of Disease in Childhood, 103,

437-443. https://doi.org/10.1136/archdischild-2017-313337

Reich, J. W., Zautra, A. J., & Hall, J. S. (2010). Handbook of adult resilience. Guilford
Press.

Reid, G. J., Gilbert, C. A., & McGrath, P. J. (1998). The Pain Coping Questionnaire:

Preliminary validation. Pain, 76(1), 83-96. https://doi.org/10.1016/s0304-

3959(98)00029-3

Reynolds, C. R., & Richmond, B. O. (1985). Revised Children's Manifest Anxiety Scale
(RCMAS) manual. Western Psychological Services.

Richard, F. D., Bond, C. F. J., & Stokes-Zoota, J. J. (2003). One hundred years of social
psychology quantitatively described. Review of General Psychology, 7(4), 331-

363. https://doi.org/10.1037/1089-2680.7.4.331

Richards, D. P., Birnie, K. A., Eubanks, K., Lane, T., Linkiewich, D., Singer, L., Stinson,
J. N., & Begley, K. N. (2020). Guidance on authorship with and
acknowledgement of patient partners in patient-oriented research. Research

Involvement and Engagement, 6(38), 1-8. https://doi.org/10.1186/s40900-020-

00213-6

266


https://doi.org/10.1136/archdischild-2017-313337
https://doi.org/10.1016/s0304-3959(98)00029-3
https://doi.org/10.1016/s0304-3959(98)00029-3
https://doi.org/10.1037/1089-2680.7.4.331
https://doi.org/10.1186/s40900-020-00213-6
https://doi.org/10.1186/s40900-020-00213-6

Richards, D. P., Jordan, 1., Strain, K., & Press, Z. (2018). Patient partner compensation in
research and health care: The patient perspective on why and how. Patient

Experience Journal, 5(3), 6-12. https://doi.org/10.35680/2372-0247.1334

Riggenbach, A., Goubert, L., Van Petegem, S., & Amouroux, R. (2019). Topical review:
Basic psychological needs in adolescents with chronic pain—A self-determination

perspective. Pain Research and Management, 2019.

https://doi.org/10.1155/2019/8629581

Rosenberg, A. R., & Yi-Frazier, J. P. (2016). Commentary: Resilience defined: An
alternative perspective. Journal of Pediatric Psychology, 41(5), 506-509.

https://doi.org/10.1093/jpepsy/ijsw018

Rosenstiel, A. K., & Keefe, F. J. (1983). The use of coping strategies in chronic low back
pain patients: Relationship to patient characteristics and current adjustment. Pain,

17(1), 33-44. https://doi.org/10.1016/0304-3959(83)90125-2

Ross, C. K., Lavigne, J. V., Hayford, J. R., Berry, S. L., Sinacore, J. M., & Pachman, L.
M. (1993). Psychological factors affecting reported pain in juvenile rheumatoid
arthritis. Journal of Pediatric Psychology, 18(5), 561-573.

https://doi.org/10.1093/jpepsy/18.5.561

Rosseel, Y. (2012). lavaan: An R package for structural equation modeling. Journal of

Statistical Software, 48(2), 1-36. https://doi.org/10.18637/jss.v048.102

Rutter, M. (2012). Resilience as a dynamic concept. Development and Psychopathology,

24(2), 335-344. https://doi.org/10.1017/S0954579412000028
Séllfors, C., Hallberg, L. R.-M., & Fasth, A. (2004). Well-being in children with juvenile

chronic arthritis. Clinical and Experimental Rheumatology, 22, 125-130.

267


https://doi.org/10.35680/2372-0247.1334
https://doi.org/10.1155/2019/8629581
https://doi.org/10.1093/jpepsy/jsw018
https://doi.org/10.1016/0304-3959(83)90125-2
https://doi.org/10.1093/jpepsy/18.5.561
https://doi.org/10.18637/jss.v048.i02
https://doi.org/10.1017/S0954579412000028

Sarason, I. G., Sarason, B. R., Shearin, E. N., & Pierce, G. R. (1987). A brief measure of
social support: Practical and theoretical implications. Journal of Social and
Personal Relationships, 4(4), 497-510.

https://doi.org/10.1177/0265407587044007

Sawyer, M. G., Carbone, J. A., Whitham, J. N., Roberton, D. M., Taplin, J. E., Varni, J.
W., & Baghurst, P. A. (2005). The relationship between health-related quality of
life, pain, and coping strategies in juvenile arthritis—A one year prospective
study. Quality of Life Research, 14(6), 1585-1598.

https://doi.org/10.1007/s11136-004-7710-3

Sawyer, M. G., Whitham, J. N., Roberton, D. M., Taplin, J. E., Varni, J. W., & Baghurst,
P. A. (2004). The relationship between health-related quality of life, pain and
coping strategies in juvenile idiopathic arthritis. Rheumatology (Oxford), 43(3),

325-330. https://doi.org/10.1093/rheumatology/keh030

Schanberg, L. E., Anthony, K. K., Gil, K. M., & Maurin, E. C. (2003). Daily pain and
symptoms in children with polyarticular arthritis. Arthritis & Rheumatology,

48(5), 1390-1397. https://doi.org/10.1002/art. 10986

Schanberg, L. E., Gil, K. M., Anthony, K. K., Yow, E., & Rochon, J. (2005). Pain,
stiffness, and fatigue in juvenile polyarticular arthritis: Contemporaneous stressful
events and mood as predictors. Arthritis & Rheumatism, 52(4), 1196-1204.

https://doi.org/10.1002/art.20952

268


https://doi.org/10.1177/0265407587044007
https://doi.org/10.1007/s11136-004-7710-3
https://doi.org/10.1093/rheumatology/keh030
https://doi.org/10.1002/art.10986
https://doi.org/10.1002/art.20952

Scheier, M. F., Carver, C. S., & Bridges, M. W. (1994). Distinguishing optimism from
neuroticism (and trait anxiety, self-mastery, and self esteem): A re-evaluation of
the Life Orientation Test. Journal of Personality and Social Psychology, 67(6),

1063-1078. https://doi.org/10.1037//0022-3514.67.6.1063

Schinkel, M. G., Chambers, C. T., Hayden, J. A., Jordan, A., Dol, J., & Higgins, K. S.
(2017). A scoping review on the study of siblings in pediatric pain. Canadian

Journal of Pain, 1(1), 199-215. https://doi.org/10.1080/24740527.2017.1399053

Seid, M., Huang, B., Niehaus, S., Brunner, H. 1., & Lovell, D. J. (2014). Determinants of
health-related quality of life in children newly diagnosed with juvenile idiopathic
arthritis. Arthritis Care & Research, 66(2), 263-269.

https://doi.org/10.1002/acr.22117

Selvaag, A. M., Flatg, B., Lien, G., Serskaar, D., Vinje, O., & Farre, @. (2003).
Measuring health status in early juvenile idiopathic arthritis: Determinants and
responsiveness of the Child Health Questionnaire. The Journal of Rheumatology,
30(7), 1602-1610.

Selvaag, A. M., Lien, G., Serskaar, D., Vinje, O., Forre, O., & Flatg, B. (2005). Early
disease course and predictors of disability in juvenile rheumatoid arthritis and
juvenile spondyloarthropathy: A 3 year prospective study. The Journal of
Rheumatology, 32(6), 1122-1130.

Shaffer, D., Gould, M. S., Brasic, J., Ambrosini, P., Fisher, P., Bird, H., & Aluwahlia, S.
(1983). A Children's Global Assessment Scale (CGAS). Archives of General

Psychiatry, 40, 1228-1231.

269


https://doi.org/10.1037//0022-3514.67.6.1063
https://doi.org/10.1080/24740527.2017.1399053
https://doi.org/10.1002/acr.22117

Shelepina, T. A., Stepanenko, N. Y., & Fedorov, E. S. (2011). Comparative characteristic
of quality of life with patients suffering from juvenile idiopathic arthritis (JIA),
attending school and taught at home. Pediatric Rheumatology, 9, P106.

https://doi.org/10.1186/1546-0096-9-s1-p106

Shields, A., & Cicchetti, D. (1997). Emotion regulation among school-age children: The
development and validation of a new criterion Q-sort scale. Developmental

Psychology, 33(6), 906-916. https://doi.org/10.1037/0012-1649.33.6.906

Shiff, N. J., Tupper, S., Oen, K., Guzman, J., Lim, H., Lee, C. H., Bryce, R., Huber, A.
M., Boire, G., Dancey, P., Feldman, B., Laxer, R., Miettunen, P., Schmeling, H.,
Watanabe Dufty, K., Levy, D. M., Turvey, S., Bolaria, R., Bruns, A., . . . Tucker,
L. B. (2018). Trajectories of pain severity in juvenile idiopathic arthritis: Results
from the Research in Arthritis in Canadian Children Emphasizing Outcomes

cohort. Pain, 159(1), 57-66. https://doi.org/10.1097/.pain.0000000000001064

Silver, L., Huang, C., & Taylor, K. (2019). In emerging economies, smartphone and
social media users have broader social networks.

https://www.pewresearch.org/internet/2019/08/22/in-emerging-economies-

smartphone-and-social-media-users-have-broader-social-networks/

Simone, M. (2019). Bots started sabotaging my online research. I fought back.

https://www.statnews.com/2019/11/21/bots-started-sabotaging-my-online-

research-i-fought-back/

Simons, L. E., Smith, A., Kaczynski, K., & Basch, M. (2015). Living in fear of your
child's pain: The Parent Fear of Pain Questionnaire. Pain, 156(4), 694-702.

https://doi.org/10.1097/].pain.0000000000000100

270


https://doi.org/10.1186/1546-0096-9-s1-p106
https://doi.org/10.1037/0012-1649.33.6.906
https://doi.org/10.1097/j.pain.0000000000001064
https://www.pewresearch.org/internet/2019/08/22/in-emerging-economies-smartphone-and-social-media-users-have-broader-social-networks/
https://www.pewresearch.org/internet/2019/08/22/in-emerging-economies-smartphone-and-social-media-users-have-broader-social-networks/
https://www.statnews.com/2019/11/21/bots-started-sabotaging-my-online-research-i-fought-back/
https://www.statnews.com/2019/11/21/bots-started-sabotaging-my-online-research-i-fought-back/
https://doi.org/10.1097/j.pain.0000000000000100

Singh, G., Athreya, B. H., Fries, J. F., & Goldsmith, D. P. (1994). Measurement of health
status in children with juvenile rheumatoid arthritis. Arthritis & Rheumatism,

37(12), 1761-1769. https://doi.org/10.1002/art.1780371209

Smith, A. M., Sieberg, C. B., Odell, S., Randall, E. T., & Simons, L. E. (2015). Living
life with my child's pain: The Parent Pain Acceptance Questionnaire (PPAQ).
Clinical Journal of Pain, 31(7), 633-641.

https://doi.org/10.1097/aip.0000000000000140

Smith, B. W., Dalen, J., Wiggins, K., Tooley, E., Christopher, P., & Bernard, J. (2008).
The brief resilience scale: Assessing the ability to bounce back. International
Journal of Behavioral Medicine, 15(3), 194-200.

https://doi.org/10.1080/10705500802222972

Smith, M. M., Hewitt, P. L., Sherry, S. B., Flett, G. L., & Ray, C. (2022). Parenting
behaviors and trait perfectionism: A meta-analytic test of the social expectations
and social learning models. Journal of Research in Personality, 96, 1-16.

https://doi.org/10.1016/1.irp.2021.104180

Smith, M. M., Saklofske, D. H., Stoeber, J., & Sherry, S. B. (2016). The Big Three
Perfectionism Scale: A new measure of perfectionism. Journal of
Psychoeducational Assessment, 34(7), 670-687.

https://doi.org/10.1177/0734282916651539

Soltani, S., Kopala-Sibley, D. C., & Noel, M. (2019). The co-occurrence of pediatric
chronic pain and depression: A narrative review and conceptualization of mutual
maintenance. Clinical Journal of Pain, 35(7), 633-643.

https://doi.org/10.1097/AJP.0000000000000723

271


https://doi.org/10.1002/art.1780371209
https://doi.org/10.1097/ajp.0000000000000140
https://doi.org/10.1080/10705500802222972
https://doi.org/10.1016/j.jrp.2021.104180
https://doi.org/10.1177/0734282916651539
https://doi.org/10.1097/AJP.0000000000000723

Soltani, S., Neville, A., Hurtubise, K., Hildenbrand, A., & Noel, M. (2018). Finding
silver linings: A preliminary examination of benefit finding in youth with chronic
pain. Journal of Pediatric Psychology, 43(3), 285-293.

https://doi.org/10.1093/ipepsy/isx126

Southwick, S. M., Bonanno, G. A., Masten, A. S., Panter-Brick, C., & Yehuda, R. (2014).
Resilience definitions, theory, and challenges: Interdisciplinary perspectives.
European Journal of Psychotraumatology, 5(1), 1-15.

https://doi.org/10.3402/eipt.v5.25338

Spielberger, C. D., Edwards, C. D., Lushene, R. E., Montuori, J., & Platzek, D. (1983).
The preliminary test manual for the State—Trait Anxiety Inventory for Children.
Mind Garden, Inc.

Statistics Canada. (2022). Arthritis, by age group (Table 13-10-0096-06)

https://doi.org/10.25318/1310009601-eng

Stinson, J. N. (2006). Development and evaluation of a multidimensional electronic pain
diary for adolescents with arthritis [Doctoral, University of Toronto]. Toronto.

https://tspace.library.utoronto.ca/handle/1807/119794

Stinson, J. N., Ahola Kohut, S., Forgeron, P., Amaria, K., Bell, M., Kaufman, M., Luca,
N.J., Luca, S., Harris, L., Victor, C., & Spiegel, L. (2016). The iPeer2Peer
Program: A pilot randomized controlled trial in adolescents with juvenile
idiopathic arthritis. Pediatric Rheumatology Online Journal, 14(48), 1-10.

https://doi.org/10.1186/s12969-016-0108-2

272


https://doi.org/10.1093/jpepsy/jsx126
https://doi.org/10.3402/ejpt.v5.25338
https://doi.org/10.25318/1310009601-eng
https://tspace.library.utoronto.ca/handle/1807/119794
https://doi.org/10.1186/s12969-016-0108-2

Stinson, J. N., Feldman, B. M., Dufty, C. M., Huber, A. M., Tucker, L. B., McGrath, P.
J., Tse, S. M., Hetherington, R., Spiegel, L. R., Campillo, S., Benseler, S., Gill,
N., White, M. E., Baker, N., & Vijenthira, A. (2012). Jointly managing arthritis:
Information needs of children with juvenile idiopathic arthritis (JIA) and their
parents. Journal of Child Health Care, 16(2), 124-140.

https://doi.org/10.1177/1367493511430679

Stinson, J. N., Hayden, J. A., Ahola Kohut, S., Soobiah, C., Cartwright, J., Weiss, S. K.,
& Witmans, M. B. (2014). Sleep problems and associated factors in children with
juvenile idiopathic arthritis: A systematic review. Pediatric Rheumatology Online

Journal, 12(19), 1-12. https://doi.org/10.1186/1546-0096-12-19

Stinson, J. N, Jibb, L. A., Lalloo, C., Feldman, B. M., McGrath, P. J., Petroz, G. C.,
Streiner, D., Dupuis, A., Gill, N., & Stevens, B. J. (2014). Comparison of average
weekly pain using recalled paper and momentary assessment electronic diary
reports in children with arthritis. Clinical Journal of Pain, 30(12), 1044-1050.

https://doi.org/10.1097/AJP.0000000000000072

Stinson, J. N., Lalloo, C., Hundert, A. S., Campillo, S., Cellucci, T., Dancey, P., Dufty,
C. M., Ellsworth, J., Feldman, B. M., Huber, A. M., Johnson, N., Jong, G., Oen,
K., Rosenberg, A. M., Shiff, N. J., Spiegel, L., Tse, S. M. L., Tucker, L. B., &
Victor, J. C. (2020). Teens Taking Charge: A randomized controlled trial of a
web-based self-management program with telephone support for adolescents with
juvenile idiopathic arthritis. Journal of Medical Internet Research, 22(7), €16234.

https://doi.org/10.2196/16234

273


https://doi.org/10.1177/1367493511430679
https://doi.org/10.1186/1546-0096-12-19
https://doi.org/10.1097/AJP.0000000000000072
https://doi.org/10.2196/16234

Stinson, J. N., Luca, N. J., & Jibb, L. A. (2012). Assessment and management of pain in
juvenile idiopathic arthritis. Pain Research and Management, 17(6), 391-396.

https://doi.org/10.1155/2012/237258

Stinson, J. N., & Prescott, S. A. (2021). Pain and its assessment. In R. E. Petty, R. M.
Laxer, C. B. Lindsley, L. R. Wedderburn, E. D. Mellins, & R. C. Fuhlbrigge
(Eds.), Textbook of Pediatric Rheumatology (Eight ed.). Elsevier.

Stinson, J. N., Stevens, B. J., Feldman, B. M., Streiner, D., McGrath, P. J., Dupuis, A.,
Gill, N., & Petroz, G. C. (2008). Construct validity of a multidimensional
electronic pain diary for adolescents with arthritis. Pain, 136, 281-292.

https://doi.org/10.1016/1.pain.2007.07.002

Stinson, J. N., Stevens, B. J., Feldman, B. M., Streiner, D. L., McGrath, P. J., Dupuis, A.,
Gill, N., & Petroz, G. C. (2011). Using an electronic pain diary to better
understand pain in children and adolescents with arthritis. Pain Management,

1(2), 127-137. https://doi.org/10.2217/pmt.11.2

Stoll, M. L., & Cron, R. Q. (2014). Treatment of juvenile idiopathic arthritis: A
revolution in care. Pediatric Rheumatology Online Journal, 12(13), 1-9.

https://doi.org/10.1186/1546-0096-12-13

Storozuk, A., Ashley, M., Delage, V., & Maloney, E. A. (2020). Got bots? Practical
recommendations to protect online survey data from bot attacks. The Quantitative

Methods for Psychology, 16(5), 472-481. https://doi.org/10.20982/tqmp.16.5.p472

Sturgeon, J. A., & Zautra, A. J. (2010). Resilience: A new paradigm for adaptation to
chronic pain. Current Pain and Headache Reports, 14(2), 105-112.

https://doi.org/10.1007/s11916-010-0095-9

274


https://doi.org/10.1155/2012/237258
https://doi.org/10.1016/j.pain.2007.07.002
https://doi.org/10.2217/pmt.11.2
https://doi.org/10.1186/1546-0096-12-13
https://doi.org/10.20982/tqmp.16.5.p472
https://doi.org/10.1007/s11916-010-0095-9

Sturgeon, J. A., & Zautra, A. J. (2013). Psychological resilience, pain catastrophizing,
and positive emotions: Perspectives on comprehensive modeling of individual
pain adaptation. Current Pain and Headache Reports, 17(317), 1-9.

https://doi.org/10.1007/s11916-012-0317-4

Takken, T., Van Brussel, M., Engelbert, R. H. H., van der Net, J. J., Kuis, W., & Helders,
P. P. J. M. (2008). Exercise therapy in juvenile idiopathic arthritis. Cochrane
Database of Systematic Reviews, 287-297.

https://doi.org/10.1002/14651858.CD005954.pub2

Tarakcei, E., Kisa, E. P., Arman, N., & Albayrak, A. (2021). Physical activity and exercise
in patients with pediatric rheumatic disease: A systematic search and review.
Turkish Archives of Pediatrics, 56(3), 179-186.

https://doi.org/10.5152/TurkArchPediatr.2021.21034

Tarakei, E., Yeldan, 1., Kaya Mutlu, E., Baydogan, S. N., & Kasapcopur, O. (2011). The
relationship between physical activity level, anxiety, depression, and functional
ability in children and adolescents with juvenile idiopathic arthritis. Clinical

Rheumatology, 30, 1415-1420. https://doi.org/10.1007/s10067-011-1832-0

Tarkiainen, M., Tynjilé, P., Vdhésalo, P., Kroger, L., Aalto, K., & Lahdenne, P. (2019).
Health-related quality of life during early aggressive treatment in patients with
polyarticular juvenile idiopathic arthritis: Results from randomized controlled
trial. Pediatric Rheumatology Online Journal, 17(80), 1-6.

https://doi.org/10.1186/s12969-019-0370-1

275


https://doi.org/10.1007/s11916-012-0317-4
https://doi.org/10.1002/14651858.CD005954.pub2
https://doi.org/10.5152/TurkArchPediatr.2021.21034
https://doi.org/10.1007/s10067-011-1832-0
https://doi.org/10.1186/s12969-019-0370-1

Taxter, A. J., Wileyto, E. P., Behrens, E. M., & Weiss, P. F. (2015). Patient-reported
outcomes across categories of juvenile idiopathic arthritis. The Journal of

Rheumatology, 42(10), 1914-1921. https://doi.org/10.3899/jrheum.150092

Teitcher, J. E., Bockting, W. O., Bauermeister, J. A., Hoefer, C. J., Miner, M. H., &
Klitzman, R. L. (2015). Detecting, preventing, and responding to "fraudsters" in
internet research: Ethics and tradeoffs. Journal of Law, Medicine, & Ethics, 43(1),

116-133. https://doi.org/10.1111/jlme.12200

Tesher, M. S., Graham, T. B., Ting, T., Kashikar-Zuck, S., Lynch, N., Wroblewski, K., &
Weiss, J. E. (2022). Juvenile fibromyalgia in patients with juvenile idiopathic
arthritis: Utility of the Pain and Symptom Assessment Tool. Arthritis Care &

Research, 74(12), 2085-2090. https://doi.org/10.1002/acr.24739

Thastum, M., & Herlin, T. (2011). Pain-specific beliefs and pain experience in children
with juvenile idiopathic arthritis: A longitudinal study. The Journal of

Rheumatology, 38(1), 155-160. https://doi.org/10.3899/jrheum.091375

Thastum, M., Herlin, T., & Zachariae, R. (2005). Relationship of pain-coping strategies
and pain-specific beliefs to pain experience in children with juvenile idiopathic
arthritis. Arthritis & Rheumatism, 53(2), 178-184.

https://doi.org/10.1002/art.21081

Thastum, M., Zachariae, R., & Herlin, T. (2001). Pain experience and pain coping
strategies in children with juvenile idiopathic arthritis. The Journal of
Rheumatology, 28(5), 1091-1098.

https://www.ncbi.nlm.nih.ecov/pubmed/11361195

276


https://doi.org/10.3899/jrheum.150092
https://doi.org/10.1111/jlme.12200
https://doi.org/10.1002/acr.24739
https://doi.org/10.3899/jrheum.091375
https://doi.org/10.1002/art.21081
https://www.ncbi.nlm.nih.gov/pubmed/11361195

Thastum, M., Zachariae, R., Scheler, M., Bjerring, P., & Herlin, T. (1997). Cold pressor
pain: Comparing responses of juvenile arthritis patients and their parents.
Scandinavian Journal of Rheumatology, 26(4), 272-279.

https://doi.org/10.3109/03009749709105316

Thastum, M., Zachariae, R., Scheler, M., & Herlin, T. (1998). A Danish adaptation of the
Pain Coping Questionnaire for children: Preliminary data concerning reliability

and validity. Acta Paediatrica, 8§8(4), 132-138. https://doi.org/10.1111/1.1651-

2227.1999.tb01070.x

Thierry, S., Fautrel, B., Lemelle, 1., & Guillemin, F. (2014). Prevalence and incidence of
juvenile idiopathic arthritis: A systematic review. Joint Bone Spine, 81(2), 112-

117. https://doi.org/10.1016/7.ibspin.2013.09.003

Thomas, D. R., Hughes, E., & Zumbo, B. D. (1998). On variable importance in linear
regression. Social Indicators Research, 45,253-275.

https://doi.org/10.1023/a:1006954016433

Thompson, K. L., Varni, J. W., & Hanson, V. (1987). Comprehensive assessment of pain
in juvenile rheumatoid arthritis: An empirical model. Journal of Pediatric

Psychology, 12(2), 241-255. https://doi.org/10.1093/jpepsy/12.2.241

Timko, C., Baumgartner, M., Moos, R. H., & Miller 3rd, J. J. (1993). Parental risk and
resistance factors among children with juvenile rheumatic disease: A four-year
predictive study. Journal of Behavioral Medicine, 16(6), 571-588.

https://doi.org/10.1007/BF00844720

277


https://doi.org/10.3109/03009749709105316
https://doi.org/10.1111/j.1651-2227.1999.tb01070.x
https://doi.org/10.1111/j.1651-2227.1999.tb01070.x
https://doi.org/10.1016/j.jbspin.2013.09.003
https://doi.org/10.1023/a:1006954016433
https://doi.org/10.1093/jpepsy/12.2.241
https://doi.org/10.1007/BF00844720

Timmers, 1., Simons, L. E., Hernandez, J. M., McCracken, L. M., & Wallace, D. P.
(2019). Parent psychological flexibility in the context of pediatric pain: Brief
assessment and associations with parent behaviour and child functioning.

European Journal of Pain, 23(7), 1340-1350. https://doi.org/10.1002/ejp.1403

Tollisen, A., Selvaag, A. M., Aulie, H. A., Lilleby, V., Aasland, A., Lerdal, A., & Flato,
B. (2018). Physical functioning, pain, and health-related quality of life in adults
with juvenile idiopathic arthritis: A longitudinal 30-year followup study. Arthritis

Care & Research, 70(5), 741-749. https://doi.org/10.1002/acr.23327

Tomlinson, R. M., Bax, K. C., Ashok, D., & McMurtry, C. M. (2021). Health-related
quality of life in youth with abdominal pain: An examination of optimism and
pain self-efficacy. Journal of Psychosomatic Research, 147, 1-7.

https://doi.org/10.1016/1.ipsychores.2021.110531

Tomlinson, R. M., Cousins, L. A., McMurtry, C. M., & Cohen, L. L. (2017). The power
of pain self-efficacy: Applying a positive psychology framework to pediatric pain.
Pediatric Pain Letter, 19(1), 9-13.

Tong, A., Jones, J., Craig, J. C., & Singh-Grewal, D. (2012). Children's experiences of
living with juvenile idiopathic arthritis: A thematic synthesis of qualitative
studies. Arthritis Care & Research, 64(9), 1392-1404.

https://doi.org/10.1002/acr.21695

Tonsaker, T., Bartlett, G., & Trpkov, C. (2014). Health information on the internet: Gold
mine or minefield? Canadian Family Physician, 60(5), 407-408.

https://www.ncbi.nlm.nih.gov/pubmed/24828994

278


https://doi.org/10.1002/ejp.1403
https://doi.org/10.1002/acr.23327
https://doi.org/10.1016/j.jpsychores.2021.110531
https://doi.org/10.1002/acr.21695
https://www.ncbi.nlm.nih.gov/pubmed/24828994

Treede, R. D., Rief, W., Barke, A., Aziz, Q., Bennett, M. 1., Benoliel, R., Cohen, M.,
Evers, S., Finnerup, N. B., First, M. B., Giamberardino, M. A., Kaasa, S.,
Korwisi, B., Kosek, E., Lavand’homme, P., Nicholas, M., Perrot, S., Scholz, J.,
Schug, S., ... Wang, S.-J. (2019). Chronic pain as a symptom or a disease: The
IASP classification of chronic pain for the International Classification of Diseases

(ICD-11). Pain, 160(1), 19-27. https://doi.org/10.1097/1.pain.0000000000001384

Tufanaru, C., Munn, Z., Aromataris, E., Campbell, J., & Hopp, L. (2020). Systematic
reviews of effectiveness. In E. Aromataris & Z. Munn (Eds.), JBI Manual for

Evidence Synthesis. https://jbi-global-wiki.refined.site/space/ MANUAL

Tupper, S. M. (2012). Within-day variability of pain in youth with juvenile idiopathic
arthritis and non-arthritic pain conditions [Doctoral, University of

Saskatchewan]. Saskatoon. https://harvest.usask.ca/items/81a13831-4b5a-48c4-

9b77-b9f7634009ca

Tupper, S. M., Rosenberg, A. M., Pahwa, P., & Stinson, J. N. (2013). Pain intensity
variability and its relationship with quality of life in youths with juvenile
idiopathic arthritis. Arthritis Care & Research, 65(4), 563-570.

https://doi.org/10.1002/acr.21850

Turner, J. A., Jensen, M. P., & Romano, J. M. (2000). Do beliefs, coping, and
catastrophizing independently predict functioning in patients with chronic pain?

Pain, 85(1), 115-125. https://doi.org/10.1016/s0304-3959(99)00259-6

279


https://doi.org/10.1097/j.pain.0000000000001384
https://jbi-global-wiki.refined.site/space/MANUAL
https://harvest.usask.ca/items/81a13831-4b5a-48c4-9b77-b9f7634009ca
https://harvest.usask.ca/items/81a13831-4b5a-48c4-9b77-b9f7634009ca
https://doi.org/10.1002/acr.21850
https://doi.org/10.1016/s0304-3959(99)00259-6

Ungar, M. (2005). A thicker description of resilience. The International Journal of
Narrative Therapy and Community Work, 3/4, 89-96.

https://dulwichcentre.com.au/wp-content/uploads/2016/12/A-Thicker-

Description-of-Resilience.pdf

Ungar, M. (2011). The social ecology of resilience: Addressing contextual and cultural
ambiguity of a nascent construct. American Journal of Orthopsychiatry, 81(1), 1-

17. https://doi.org/10.1111/5.1939-0025.2010.01067.x

Ungar, M. (2018). Systemic resilience: Principles and processes for a science of change
in contexts of adversity. Ecology and Society, 23(4), 1-13.

https://doi.org/10.5751/es-10385-230434

Upadhyay, J., Lemme, J., Cay, M., Van Der Heijden, H., Sibai, D., Goodlett, B., Lo, J.,
Hoyt, K., Taylor, M., Hazen, M. M., Halyabar, O., Meidan, E., Schreiber, R.,
Chang, M. H., Nigrovic, P. A., Jaimes, C., Henderson, L. A., Ecklund, K., &
Sundel, R. P. (2021). A multidisciplinary assessment of pain in juvenile idiopathic
arthritis. Seminars in Arthritis and Rheumatism, 51, 700-711.

https://doi.org/10.1016/j.semarthrit.2021.05.011

van Pelt, P. A., Drossaert, C. H., Kruize, A. A., Huisman, J., Dolhain, R. J., & Wulffraat,
N. M. (2015). Use and perceived relevance of health-related Internet sites and
online contact with peers among young people with juvenile idiopathic arthritis.
Rheumatology (Oxford), 54(10), 1833-1841.

https://doi.org/10.1093/rheumatology/kev193

280


https://dulwichcentre.com.au/wp-content/uploads/2016/12/A-Thicker-Description-of-Resilience.pdf
https://dulwichcentre.com.au/wp-content/uploads/2016/12/A-Thicker-Description-of-Resilience.pdf
https://doi.org/10.1111/j.1939-0025.2010.01067.x
https://doi.org/10.5751/es-10385-230434
https://doi.org/10.1016/j.semarthrit.2021.05.011
https://doi.org/10.1093/rheumatology/kev193

Vandvik, I. H., & Eckblad, G. (1990). Relationship between pain, disease severity and
psychosocial function in patients with juvenile chronic arthritis (JCA).
Scandinavian Journal of Rheumatology, 19(4), 295-302.

https://doi.org/10.3109/03009749009102536

Varni, J. W. (1998a). PedsQL Paediatric Quality of Life Inventories 4.0. MAPL.

https://eprovide.mapi-trust.org/instruments/pediatric-quality-of-life-inventory

Varni, J. W. (1998b). PedsQL Rheumatology Module 3.0. MAPI. https://eprovide.mapi-

trust.org/instruments/pediatric-quality-of-life-inventory

Varni, J. W., Seid, M., Smith Knight, T., Burwinkle, T., Brown, J., & Szer, L. S. (2002).
The PedsQL in pediatric rheumatology: Reliability, validity, and responsiveness
of the pediatric quality of life inventory generic core scales and rheumatology
module. Arthritis & Rheumatism, 46(3), 714-725.

https://doi.org/10.1002/art.10095

Varni, J. W., Thompson, K. L., & Hanson, V. (1987). The Varni/Thompson Pediatric
Pain Questionnaire. I. Chronic musculoskeletal pain in juvenile rheumatoid

arthritis. Pain, 28, 27-38. https://doi.org/10.1016/0304-3959(87)91056-6

Vat, L. E., Finlay, T., Jan Schuitmaker-Warnaar, T., Fahy, N., Robinson, P., Boudes, M.,
Diaz, A., Ferrer, E., Hivert, V., Purman, G., Kiirzinger, M.-L., Kroes, R. A., Hey,
C., & Broerse, J. E. (2019). Evaluating the “return on patient engagement

initiatives” in medicines research and development: A literature review. Health

Expectations, 23(1), 5-18. https://doi.org/10.1111/hex.12951

281


https://doi.org/10.3109/03009749009102536
https://eprovide.mapi-trust.org/instruments/pediatric-quality-of-life-inventory
https://eprovide.mapi-trust.org/instruments/pediatric-quality-of-life-inventory
https://eprovide.mapi-trust.org/instruments/pediatric-quality-of-life-inventory
https://doi.org/10.1002/art.10095
https://doi.org/10.1016/0304-3959(87)91056-6
https://doi.org/10.1111/hex.12951

Vicente-Saez, R., & Martinez-Fuentes, C. (2018). Open Science now: A systematic
literature review for an integrated definition. Journal of business research, 88(1),

428-436. https://doi.org/10.1016/1.jbusres.2017.12.043

Villarosa, A. R., Ramjan, L. M., Maneze, D., & George, A. (2021). Conducting
population health research during the COVID-19 pandemic: Impacts and

recommendations. Sustainability, 13, 3320. https://doi.org/10.3390/sul3063320

Vinall, J., Pavlova, M., Asmundson, G., Rasic, N., & Noel, M. (2016). Mental health
comorbidities in pediatric chronic pain: A narrative review of epidemiology,
models, neurobiological mechanisms and treatment. Children, 3(40), 1-31.

https://doi.org/10.3390/children3040040

Vogels, E., Gelles-Watnick, R., & Massarat, N. (2022). Teens, social media and
technology 2022. Pew Research Center: Internet Science & Tech.

https://policycommons.net/artifacts/2644169/teens-social-media-and-technology-

2022/3667002/

von Baeyer, C. L. (2006). Children's self-reports of pain intensity: Scale selection,
limitations and interpretation. Pain Research and Management, 11(3), 157-162.

https://doi.org/10.1155/2006/197616

von Baeyer, C. L., & Spagrud, L. J. (2007). Systematic review of observational
(behavioral) measures of pain for children and adolescents aged 3 to 18 years.

Pain, 127, 140-150. https://doi.org/10.1016/1.pain.2006.08.014

Von Korff, M., Ormel, J., Keefe, F. J., & Dworkin, S. F. (1992). Grading the severity of

chronic pain. Pain, 50, 133-149. https://doi.org/10.1016/0304-3959(92)90154-4

282


https://doi.org/10.1016/j.jbusres.2017.12.043
https://doi.org/10.3390/su13063320
https://doi.org/10.3390/children3040040
https://policycommons.net/artifacts/2644169/teens-social-media-and-technology-2022/3667002/
https://policycommons.net/artifacts/2644169/teens-social-media-and-technology-2022/3667002/
https://doi.org/10.1155/2006/197616
https://doi.org/10.1016/j.pain.2006.08.014
https://doi.org/10.1016/0304-3959(92)90154-4

Vuorimaa, H., Honkanen, V., Konttinen, Y. T., Komulainen, E., & Santavirta, N. (2007).
Improved factor structure for self-efficacy scales for children with JIA (CASE)
and their parents (PASE). Clinical and Experimental Rheumatology, 25, 494-501.

Vuorimaa, H., Tamm, K., Honkanen, V., Komulainen, E., Konttinen, Y. T., & Santavirta,
N. (2009). Parents and children as agents of disease management in JIA. Child:

Care, Health and Development, 35(4), 578-585. https://doi.org/10.1111/].1365-

2214.2009.00981.x

Vuorimaa, H., Tamm, K., Honkanen, V., Komulainen, E., Konttinen, Y. T., & Santavirta,
N. (2011). Pain in juvenile idiopathic arthritis—A family matter. Children's

Health Care, 40(1), 34-52. https://doi.org/10.1080/02739615.2011.537937

Vuorimaa, H., Tamm, K., Honkanen, V., Konttinen, Y. T., Komulainen, E., & Santavirta,
N. (2008). Empirical classification of children with JIA: A multidimensional
approach to pain and well-being. Clinical and Experimental Rheumatology, 26,
954-961.

Wakefield, E. O., Belamkar, V., Litt, M. D., Puhl, R. M., & Zempsky, W. T. (2022).
“There’s nothing wrong with you™: Pain-related stigma in adolescents with
chronic pain. Journal of Pediatric Psychology, 47(4), 456-468.

https://doi.org/10.1093/JPEPSY/JSAB122

Wakefield, E. O., Belamkar, V., Sandoval, A., Puhl, R. M., Edelheit, B., Zempsky, W. T.,
Rodrigues, H. A., & Litt, M. D. (2023). Does diagnostic certainty matter?: Pain-
related stigma in adolescents with juvenile idiopathic arthritis. Journal of

Pediatric Psychology, 48(4), 341-351. https://doi.org/10.1093/jpepsy/jsac092

283


https://doi.org/10.1111/j.1365-2214.2009.00981.x
https://doi.org/10.1111/j.1365-2214.2009.00981.x
https://doi.org/10.1080/02739615.2011.537937
https://doi.org/10.1093/JPEPSY/JSAB122
https://doi.org/10.1093/jpepsy/jsac092

Walco, G. A., Varni, J. W., & llowite, N. T. (1992). Cognitive-behavioral pain
management in children with juvenile rheumatoid arthritis. Pediatrics, 89(6),
1075-1079.

Walker, L. S., & Greene, J. W. (1991). The functional disability inventory: Measuring a
neglected dimension of child health status. Journal of Pediatric Psychology,

16(1), 39-58. https://doi.org/10.1093/jpepsy/16.1.39

Weiss, J. E., Luca, N. J., Boneparth, A., & Stinson, J. N. (2014). Assessment and
management of pain in juvenile idiopathic arthritis. Pediatric Drugs, 16(6), 473-

481. https://doi.org/10.1007/s40272-014-0094-0

Weiss, K. E., Hahn, A., Wallace, D. P., Biggs, B., Bruce, B. K., & Harrison, T. E. (2013).
Acceptance of pain: Associations with depression, catastrophizing, and functional
disability among children and adolescents in an interdisciplinary chronic pain
rehabilitation program. Journal of Pediatric Psychology, 38(7), 756-765.

https://doi.org/10.1093/ipepsy/ijst028

Weiss, P. F., Beukelman, T., Schanberg, L. E., Kimura, Y., Colbert, R. A., & CARRA
Registry Investigators. (2012). Enthesitis-related arthritis Is associated with higher
pain intensity and poorer health status in comparison with other categories of
juvenile idiopathic arthritis: Cross-sectional analysis of the Childhood Arthritis
and Rheumatology Research Alliance (CARRA) Registry. The Journal of

Rheumatology, 39(12), 2341-2351. https://doi.org/10.3899/jrheum. 120642

284


https://doi.org/10.1093/jpepsy/16.1.39
https://doi.org/10.1007/s40272-014-0094-0
https://doi.org/10.1093/jpepsy/jst028
https://doi.org/10.3899/jrheum.120642

West, S. L., Banks, L., Schneiderman, J. E., Caterini, J. E., Stephens, S., White, G.,
Dogra, S., & Wells, G. D. (2019). Physical activity for children with chronic
disease; A narrative review and practical applications. BMC Pediatrics, 19(12), 1-

18. https://doi.org/10.1186/s12887-018-1377-3

Williams, C. J., & Cropley, M. (2014). The relationship between perfectionism and
engagement in preventive health behaviours: The mediating role of self-
concealment. Journal of Health Psychology, 19(10), 1211-1221.

https://doi.org/10.1177/1359105313488971

World Health Organization. (1998). Wellbeing measures in primary health care/the

depcare project. https://iris.who.int/handle/10665/349766?&locale-attribute=es

Wright, L. A., Cohen, L. L., Gise, J., Shih, S., Sil, S., & Carter, S. (2021). Pain and QOL
in pediatric sickle cell disease: Buffering by resilience processes. Journal of

Pediatric Psychology, 46(8), 1015-1024. https://doi.org/10.1093/jpepsy/jsab034

Wyatt, K. D., List, B., Brinkman, W. B., Prutsky Lopez, G., Asi, N., Erwin, P., Wang, Z.,
Domecq Garces, J. P., Montori, V. M., & LeBlanc, A. (2015). Shared decision
making in pediatrics: A systematic review and meta-analysis. Academic

Pediatrics, 15(6), 573-583. https://doi.org/10.1016/j.acap.2015.03.011

Yan, Y., Rychlik, K. L., Rosenman, M. B., & Miller, M. L. (2020). Use of PROMIS to
screen for depression in children with arthritis. Pediatric Rheumatology Online

Journal, 18(92), 1-9. https://doi.org/10.1186/s12969-020-00482-1

285


https://doi.org/10.1186/s12887-018-1377-3
https://doi.org/10.1177/1359105313488971
https://iris.who.int/handle/10665/349766?&locale-attribute=es
https://doi.org/10.1093/jpepsy/jsab034
https://doi.org/10.1016/j.acap.2015.03.011
https://doi.org/10.1186/s12969-020-00482-1

Yuwen, W., Lewis, F. M., Walker, A. J., & Ward, T. M. (2017). Struggling in the dark to
help my child: Parents' experience in caring for a young child with juvenile
idiopathic arthritis. Journal of Pediatric Nursing, 37(1), e23-¢29.

https://doi.org/10.1016/1.pedn.2017.07.007

Zeltzer, L. K., Fanurik, D., & LeBaron, S. (1989). The cold pressor pain paradigm in
children: Feasibility of an intervention model (Part II). Pain, 37(3), 305-313.

https://doi.org/10.1016/0304-3959(89)90195-4

Zeman, J., Shipman, K., & Penza-Clyve, S. (2001). Development and initial validation of
the Children's Sadness Management Scale. Journal of Nonverbal Behavior, 25(3),
187-205.

Zhang, Y., Wu, Q., Zhang, T., & Yang, L. (2022). Vulnerability and fraud: Evidence
from the COVID-19 pandemic. Humanities and Social Sciences Communications,

9(1), 1-12. https://doi.org/10.1057/s41599-022-01445-5

Zigmond, A. S., & Snaith, R. P. (1983). The hospital anxiety and depression scale. Acta

Paediatrica, 67(6), 361-370. https://doi.org/10.1111/5.1600-0447.1983.tb09716.x
Zimmerman, M. A. (2013). Resiliency theory: A strengths-based approach to research
and practice for adolescent health. Health Education & Behavior, 40(4), 381-383.

https://doi.org/10.1177/1090198113493782

Zweers, B., Doeleman, M., Swart, J., & de Roock, S. (2021). Predictors of chronic pain
in juvenile idiopathic arthritis: a systematic review. Pediatric Rheumatology.

https://www.pres.eu/pres2021/scientific-programme.html

286


https://doi.org/10.1016/j.pedn.2017.07.007
https://doi.org/10.1016/0304-3959(89)90195-4
https://doi.org/10.1057/s41599-022-01445-5
https://doi.org/10.1111/j.1600-0447.1983.tb09716.x
https://doi.org/10.1177/1090198113493782
https://www.pres.eu/pres2021/scientific-programme.html

	My Bookmarks
	Page 2
	List of Tables
	List of Figures


