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ABSTRACT 

Pediatric chronic pain is a common developmental health problem with negative 

effects that can influence youth throughout their lives. Cognitive behavioral therapy is an 

efficacious treatment for pain management; however, treatment compliance among 

adolescents is a major problem. Emerging research suggests that some family-level 

factors play a role in treatment engagement and outcomes. Moreover, adolescents with 

greater coping and resilience strategies are more likely to benefit from treatment. 

However, it is not clear to what extent (a) other family factors predict short-term (3-

month) and long-term (6-month) treatment compliance among adolescents with chronic 

pain, (b) adolescent-level factors predict treatment compliance, and (c) family-level 

factors interact with adolescent-level factors to predict treatment compliance (i.e., 

through moderating pathways). In addition, the association of family-level risk factors 

and adolescent-level resilience factors with functional impairment needs to be further 

investigated. To address these gaps, the current study explored factors that may predict 

treatment compliance and functional impairment within a multidisciplinary pediatric pain 

management program. Sixty-four adolescents (M = 15.00 ± 1.69 years; 85.9% female; 

84.4% Caucasian, 6.3% African American/Black, 1.6% Hispanic/Latino, 1.6% Asian, 

4.7% Mixed Race, 1.6% “Other”) diagnosed with chronic pain and their primary 

caregivers were assessed at three time points: their initial intake in the program (N=64), 

3-months post-intake (n=62), and 6-months post-intake (n=61). Most family-level and 

adolescent-level factors, as well as the interaction of these factors, did not predict 

improved treatment compliance. However, consistent with prior research, several family-

level and adolescent-level factors were associated with increased functional impairment 
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among this sample. Study limitations and statistical concerns warrant that these findings 

be interpreted with caution. Results contribute to our understanding of the importance of 

family-level factors within the developmental context of adolescence, while also 

highlighting the need for investigating other relevant influences towards treatment 

compliance and functional impairment. Delineating such characteristics can inform 

assessment, as well as tailor treatment targets, recommendations, and outcomes among 

adolescents with chronic pain within a multidisciplinary treatment setting. 
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CHAPTER 1 

INTRODUCTION 

Pediatric chronic pain (i.e., recurrent and persistent pain lasting longer than 3 

months) is an increasingly common developmental health problem with potential 

negative effects that can influence youth throughout their lives (Noel, Petter, Parker, & 

Chambers, 2012; Perquin et al., 2000). Although prevalence rates for chronic pain vary 

across the extant literature, recent research has reported median rates of 11%-38% among 

children and adolescents, more commonly among girls as compared to boys (King et al., 

2011). Epidemiological studies of children report that approximately 25% are currently 

affected by chronic or recurrent pain (Perquin et al., 2000). Rates for adolescents vary 

depending on the type of pain being examined, with prevalence rates ranging from 

13.6%-22.2% for stomachaches experienced on a weekly or more frequent basis to 

26.2%–31.8% for headaches (Stanford, Chambers, Biesanz, & Chen, 2008). Overall, the 

most frequently reported pain conditions among children and adolescents are headache, 

recurrent abdominal pain (RAP), and back pain (Huguet & Miró, 2008; King et al., 2011; 

Perquin et al., 2000; Roth-Isigkeit, Thyen, Raspe, Stöven, & Schmucker, 2004). Other 

common conditions include complex regional pain syndrome Type 1, pain from disease 

(e.g., rheumatoid arthritis), nonspecific complaints (e.g., “growing pain”), and 

widespread musculoskeletal pain complaints (e.g., fibromyalgia; King et al., 2011).   

Although prevalence rates for chronic pain in childhood are significant, it is 

especially important to consider the experience of pediatric chronic pain among 

adolescents, given that chronic pain and pain-related disability peak during this 

developmental period (Roth-Isigkeit et al., 2005). The increase in chronic pain during 
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adolescence may be related to pubertal development and the associated physical, 

cognitive, emotional, and social changes that accompany adolescence. For example, in a 

cross-sectional national study of children aged 4 to 18 years, reports of frequent headache 

and migraine increased steadily as age increased, with estimates of frequent headache 

highest among adolescents aged 16 to 18 at 27.4% (Lateef et al., 2009). Similarly, for 

other types of chronic pain (e.g., abdominal, musculoskeletal pain), incidence rates peak 

at 14 to 15 years of age (Stanford et al., 2008). 

Although the existence of chronic pain is relatively common among pediatric 

populations, the severity and impact of this pain varies considerably (Huguet & Miro, 

2008). Many youth report chronic pain that interferes with their daily lives (i.e., 

functional disability); moreover, a significant amount of children present with additional 

difficulties in social skill development, missed school, delayed academic achievement, 

and increased family-related psychosocial stressors. Children and adolescents with 

chronic pain also report elevated levels of concurrent anxiety and depression and are at 

risk for continued chronic pain, other physical symptoms, and psychological problems 

into adulthood (Jordan, Eccleston, & Osborn, 2007; Lewandowski, Palermo, Stinson, 

Handley, & Chambers, 2010; Logan, Simons, Stein, & Chastain, 2008; Palermo, 2000). 

Although genetic factors play an important role in determining familial influences on 

pain, other family variables also are involved in children’s pain experiences. For 

example, evidence suggests that key family factors, such as parental modeling and social 

learning, may influence pediatric chronic pain (Palermo, Valrie, & Karlson, 2014; 

Welkom, Hwang, & Guite, 2013). Moreover, children’s pain behavior is often reinforced 

by parental responses to their children’s pain through operant conditioning processes of 
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positive and negative reinforcement (e.g., increased attention toward pain-related 

behaviors; Chambers, 2002; Chambers, Craig, & Bennett, 2002). 

Indeed, there is heterogeneity in the degree of negative impact that chronic pain 

may have on children’s quality of life and psychological functioning. However, these 

detrimental issues may continue to follow children throughout their lives if not addressed 

at an early stage. Therefore, early intervention with children before their pain becomes 

severe could prevent problems from becoming increasingly entrenched. It is particularly 

important to conceptualize the child’s experience of pain, and also to discern how 

treatment can be effective by targeting various familial and individual factors often 

involved in the development and maintenance of pain and functional disability (Noel et 

al., 2012; Palermo & Chambers, 2005; Williams et al., 2011). To date, the primary 

psychological interventions implemented among youth with chronic pain are cognitive-

behavioral treatments (CBT); specifically, using strategies such as relaxation training, 

activity scheduling, and developing positive coping thoughts. Adolescents with chronic 

pain often receive CBT as part of an overall multidisciplinary treatment approach 

comprised of medical, psychological, and physical interventions to address the complex 

nature of their condition (Institute of Medicine [IOM], 2011; Odell & Logan, 2013; 

Walco, Rozelman, & Maroof, 2009). The following sections provide further details 

regarding the components of CBT for pediatric chronic pain, documented evidence 

supporting the effectiveness of CBT among youth, and issues with CBT compliance 

(particularly among adolescents).  

CBT for Chronic Pain among Youth 

CBT for chronic pain aims to provide a range of coping strategies for youth and 
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their parents to deal directly with pain, as well as the functional impairment and 

psychological adjustment associated with chronic pain. In addition, this treatment method 

attempts to modify familial and other environmental factors that reinforce and maintain 

pain behaviors (Noel et al., 2012). The overall CBT framework for chronic pain focuses 

on the interrelations among thoughts, feelings, and behaviors in the specific development 

and maintenance of pain. Through coping skills training for youth, maladaptive thoughts 

that drive negative emotions and pain-perpetuating behaviors (e.g., “my stomach hurts 

too much to do anything”) are replaced with more adaptive thoughts (e.g., “I might have 

some pain, but I can still visit friends”), gradually leading to the use of behaviors that do 

not perpetuate pain (Noel et al., 2012).  

Although several aspects of CBT are designed to teach children and adolescents 

skills to help manage their pain, an additional focus of treatment is to improve overall 

functioning and to help them reintegrate into their daily activities (e.g., school, social 

activities) despite experiencing pain. In turn, there is often an important shift towards 

acceptance of pain during CBT. This focus facilitates youth engagement in activities that 

were previously avoided, despite the presence of pain (Noel et al., 2012). CBT treatment 

sessions are typically delivered during the course of 8 weeks; however, the duration of 

treatment can vary considerably across studies and treatment teams. In regard to delivery, 

CBT can either be delivered in isolation or in combination with other treatments from a 

multidisciplinary team (e.g., medication management, physiotherapy; Noel et al., 2012; 

Odell & Logan, 2013).   

 Throughout the past two decades, there have been several periodic reviews for the 

evidence base supporting CBT, as well as other psychosocial interventions (e.g., 
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relaxation training with and without biofeedback) among youth with chronic pain. These 

reviews have focused on different types of pediatric chronic pain and examined different 

treatment outcomes (Fisher et al., 2014; Noel et al., 2012; Palermo, Eccleston, 

Lewandowski, Williams, & Morley, 2010). In the 1999 Journal of Pediatric Psychology 

special issue, reviews focused explicitly on headache (Holden, Deichmann, & Levy, 

1999), RAP (Janicke & Finney, 1999), and disease-related pain (Walco, Sterling, Conte, 

& Engel, 1999). All three of these reviews demonstrated that CBT (or a combination of 

CBT approaches, such as relaxation and self-talk) was efficacious for the management of 

different types of chronic pain. However, these earlier reviews included trials that were 

conducted before there was consensus on the appropriate methodological quality required 

for such examinations (Fisher et al., 2014). Specifically, the Initiative on Methods, 

Measurement, and Pain Assessment in Clinical Trials (IMMPACT) consulted with the 

international pediatric pain community in 2008 and came to a consensus that 

investigators conducting pediatric pain clinical trials should consider assessing outcomes 

in pain intensity, physical functioning, emotional functioning, functional disability, 

satisfaction with treatment, symptoms, adverse events, sleep, and economic factors 

(McGrath et al., 2008). Other early systematic reviews on the effects of CBT and other 

psychosocial interventions for the management of chronic pain among youth also 

concluded that these interventions were largely efficacious in reducing pain severity for 

children with chronic headaches. However, other chronic pain conditions (e.g., functional 

abdominal pain, back pain) were not sufficiently examined within these reviews 

(Eccleston, Morley, Williams, Yorke, & Mastroyannopoulou, 2002; Eccleston, Yorke, 

Morley, Williams, & Mastroyannopoulou, 2003).  
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More recently, Cochrane reviews of randomized controlled trials (RCTs) among 

youth with chronic pain have confirmed a large positive effect for psychological 

interventions (e.g., behavioral relaxation-based treatments with or without biofeedback 

and CBT including cognitive coping, coping skills training, and parent operant strategies) 

in reducing pain intensity when compared to no-treatment control conditions (Eccleston, 

Williams, & Morley, 2009; Eccleston, Palermo, Fisher, & Law, 2012; Palermo et al., 

2010). In particular, Eccleston and colleagues (2012) reported on data from a broad range 

of RCTs that investigated the effectiveness of psychological therapies in both chronic 

headache and non-headache populations. This meta-analytic review was first published in 

2003, substantially updated in 2009, and most recently updated in 2012 (Eccleston et al., 

2012). In addition, recent meta-analytic reviews examining the use of CBT for pediatric 

RAP within the context of irritable bowel syndrome have demonstrated large and 

consistent positive effects of CBT on measures of pain severity, providing evidence that 

it may also be a useful intervention for this population (Huertas-Ceballos, Logan, 

Bennett, & Macarthur, 2008; Huertas et al., 2014). 

Within the Eccleston et al. reviews, studies that used CBT resulted in large and 

clinically significant pain reductions, as compared to no-treatment control groups across 

all chronic pain conditions (Noel et al., 2012). These recent meta-analytic reviews also 

examined the impact of CBT on pain-related functional disability and emotional 

functioning, with findings suggesting that the effects of CBT, and psychological 

interventions in general, were small and not statistically significant (Eccleston et al., 

2009; Palermo et al., 2010). However, these authors also argued that no solid conclusions 

can be made at this point regarding such secondary outcomes because of the small 
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number of studies that included these outcomes, inconsistent measures used across 

studies, and limitations of measurement regarding these variables (Palermo et al., 2008; 

2010). In contrast, other recent reviews of CBT for chronic pain in adults have found that 

this psychological treatment is efficacious not only in reducing pain, but also in 

decreasing functional disability and increasing emotional functioning when compared to 

other active treatments (Eccleston et al., 2009). Given that CBT is most often 

administered as part of an interdisciplinary treatment approach for pediatric chronic pain 

(e.g., along with physical therapy, medical appointments), it is important to better 

understand the effectiveness of CBT within a multidisciplinary pain clinic. In order to 

accurately discern the positive effects of CBT, it is important to first identify whether 

youth are appropriately following through with this treatment. However, evidence 

suggests that lack of treatment compliance across many chronic illnesses is a major 

problem, especially among adolescents (KyngÄs, Kroll, & Duffy, 2000; LaGreca, 1990; 

Rapoff, 1999; Odell & Logan, 2013; Simons, Logan, Chastain, & Cerullo, 2010). 

Compliance in CBT for Chronic Pain among Adolescents 

Despite evidence of the efficacy of CBT for pediatric chronic pain, many 

adolescents and families do not have access to this treatment or, for a variety of reasons, 

do not comply with treatment recommendations (KyngÄs et al., 2000; Odell & Logan, 

2013; Simons et al., 2010). Compliance (or “adherence”) is the “extent to which a 

patient’s behavior coincides with medical or health advice” (Haynes, 1979). More 

recently, compliance has been further conceptualized as an active, intentional, and 

responsible process of care, in which the individual works to maintain his or her health in 

close collaboration with health care personnel (Bandura, 2004; La Greca, Bearman, & 
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Roberts, 2003). Instead of simply following instructions that are laid out, the individual’s 

active commitment to care is emphasized within the construct of compliance (Simons et 

al., 2010). This construct has gained significant attention over the past several decades 

and studies have demonstrated that approximately 50% of adolescents with various long-

term chronic illnesses (including pediatric chronic pain) do not comply with care 

recommendations (KyngÄs et al., 2000; LaGreca, 1990; Rapoff, 1999). As such, it is 

important to better understand how youth engage in prescribed treatments, as well as 

potential facilitating or mitigating factors that influence behavior relevant to treatment. 

Research in adult chronic pain populations has shown that participation in 

multidisciplinary clinics reduces pain-related disability, improves mood (Dobscha et al., 

2009), and increases involvement in daily life activities (Flor, Fydrich, & Turk, 1992). 

However, there is a dearth of extant literature examining compliance to treatment for 

pediatric chronic pain. Preliminary research has begun to examine youth with chronic 

pain within multidisciplinary treatment programs. For example, Simons and colleagues 

(2010) examined treatment engagement after an initial outpatient pediatric 

interdisciplinary pain clinic evaluation and found associations with decreases in doctor’s 

visits, somatic symptoms, functional limitations, and pain at 3-month follow-up (Perquin 

et al., 2000; Simons et al., 2010). Given the paucity of research on this topic, it is 

essential to understand what factors influence compliance behaviors as a means of 

potentially improving patient outcomes (Dobkin, Sita, & Sewitch, 2006). 

Previous research has identified contextual factors that are generally associated 

with compliance to pediatric treatment. Such contextual factors include demographics 

(e.g., sex, age); disease factors (e.g., illness duration, regimen complexity, disease 
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consequences); child and family variables (e.g., motivation, family support, memory); 

and healthcare system variables (e.g., doctor-patient relationship and communication; La 

Greca et al., 2003). Moreover, individual and familial factors play an interdependent role 

in pediatric functional outcomes; however, it is still poorly understood how these factors 

contribute to involvement in pediatric interdisciplinary pain treatment clinics (Welkom et 

al., 2013) and the individual and family factors that could potentially alter the 

effectiveness of interventions. Examining adolescent- and family-level factors relevant to 

chronic pain and treatment compliance can inform assessment, as well as tailoring of 

treatment targets, recommendations, and outcomes among adolescents with chronic pain 

within a multidisciplinary treatment setting. Ultimately, having a better understanding of 

the interactions between important adolescent and family factors and targeting such 

factors within treatment could lead to improved compliance and consequently more 

robust outcomes (Odell & Logan, 2013). The following sections first highlight family-

level factors and adolescent-factors that are associated with the experience of pediatric 

chronic pain, followed by a review of the limited literature identifying relevant factors 

that are associated with treatment compliance and outcomes for pediatric chronic pain. 

Parent- and Family-level Risk Factors and Pediatric Chronic Pain 

Given that families are interrelated systems that act as a unit to maintain internal 

balance (Goldenberg & Goldenberg, 2008), there are reciprocal consequences for both 

the child and overall family system when a child experiences chronic pain (Kazak, 1989). 

As such, prior research indicates that specific parent behaviors and cognitive processes 

may contribute to their child’s experience of pain (Palermo & Chambers, 2005; Palermo 

et al., 2014; Welkom et al., 2013). For example, parental pain catastrophizing (i.e., 
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rumination, magnification, and helplessness about the child’s pain; Crombez et al., 2003; 

Sullivan et al., 2001) is a particularly important cognitive process that has been linked to 

the experience of children’s pain. Prior research demonstrates that maternal 

catastrophizing is significantly related to the child’s level of pain intensity (Hechler et al., 

2011). Moreover, parents who reported a higher level of catastrophic thinking experience 

both increased distress and desire to stop their child’s pain-inducing activities more than 

parents who had a lower level of catastrophic thinking (Caes, Vervoort, Eccleston, 

Vandenhende, & Goubert, 2011).  

Parents’ attention to their child’s pain symptoms also is frequently connected to 

the child’s experience of chronic pain (Welkom et al., 2013). The concept of parental 

responses on pediatric disability is theoretically derived from social learning theory, such 

that parents shape their children’s pain responses through positive (e.g., providing 

attention for pain expression) and negative (e.g., withdrawing attention for healthy 

coping) reinforcement (Bandura, 1977; Connelly et al., 2010). Protective parenting 

responses are a pattern of reinforcement that consequently can result in an increase in the 

child’s report of symptoms and subsequent pain-related disability. These parental 

responses can serve as a means of caretaking in the short-term. However, over time, the 

maintenance of these parental protective responses can have the effect of sustaining pain-

related disability through positive and negative reinforcement of disability. As such, 

research has demonstrated that protective parenting responses have a significant impact 

on children’s adverse outcomes (Claar, Simons, & Logan, 2008; Simons, Claar, & Logan, 

2008) and functional disability (Guite, Mccue, Sherker, Sherry, & Rose, 2011; Langer, 

Romano, Levy, Walker, & Whitehead, 2009; Sieberg, Williams, & Simons, 2011). Prior 
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research also has linked parental protective responses to increases in school absences 

(Brace, Smith, McCauley, & Sherry, 2000), duration of symptoms (Walker et al., 2005), 

and health care utilization (Walker, Levy, & Whitehead, 2006). 

Along with parent-level factors, the broader influence of the overall family 

environment, particularly in regard to the level of organization, conflict, and cohesion, 

may also contribute to variability in children’s experience of pain (Lewandowski et al., 

2010). Traditionally, well-functioning families are generally characterized with (a) 

clearly defined roles and structure, (b) family members that are connected and supportive 

of each other, (c) clear and open communication, and (d) an environment with minimal 

conflict. In contrast, poorly functioning families can exhibit characteristics such as (a) 

lack of organization, (b) unclear communication, and (c) high expressions of conflict or 

negative affect that become more disrupted when faced with a stressor. Poorly 

functioning families also may be characterized as overly restrictive and ordered, which 

limits their adaptability to deal with stressors as a family system and limits individual 

members’ ability to express emotions (Alderfer et al., 2008; Palermo et al., 2014). In a 

review by Lewandowski and colleagues (2010), there was evidence that families of youth 

with chronic pain have poorer family functioning as characterized by less organization, 

less cohesion, and more conflict than families of healthy youth. In addition, poorer 

generally family functioning was related to increased pain-related disability among 

youth. However, the findings concerning the relation between family functioning and 

pain perception were equivocal, and cross-sectional analyses hindered the study’s ability 

to discern specific aspects of family functioning that were related to the child’s unique 

experience of pain and disability. Thus, it is important to better understand the relation 



 12	

between family-level factors and the pediatric pain experience during different child 

developmental stages (Palermo et al., 2014).  

Adolescent-level Factors and Pediatric Chronic Pain: A Developmental Perspective  

It is especially important to consider the unique importance of family-level factors 

within the developmental context of adolescence, primarily because chronic pain and 

pain-related disability peak during this developmental period (Roth-Isigkeit et al., 2005). 

One of the major developmental outcomes of adolescence involves achieving autonomy 

from parents emotionally and in terms of decision-making. However, the balance 

between parental involvement and the pursuit towards autonomy appears to be a 

particularly complex and critical issue among adolescents with chronic pain (Evans, 

Meldrum, Tsao, Fraynt, & Zeltzer, 2010). For instance, in samples of adolescents with 

chronic headache, higher levels of family conflict and lower levels of adolescent 

autonomy were associated with increased youth functional impairment and increased 

symptoms of depression (Lewandowski & Palermo, 2009; Palermo, Putnam, Armstrong, 

& Daily, 2007).  

The transition of pain and disease self-management activities from parents to 

youth is a critical issue for adolescents with chronic pain, as well as their families. 

Adolescents commonly report increasing independence around self-administration of 

medication for pain (Fichtel & Larsson, 2002; Hansen, Holstein, Due, & Currie, 2003). 

However, maternal communication and maternal modeling of pain management remain 

significant influences on adolescents’ pain management choices (Beyer & Simmons, 

2004; Hatchette, McGrath, Murray, & Finley, 2008). Parental involvement also may 

relate to youth pain experiences. For example, in a preliminary study with adolescents 
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with sickle cell disease, higher youth functional disability was related to greater parental 

involvement in disease management activities (e.g., massage, positive thinking, prayer), 

suggesting that greater impairment may encourage increased parental involvement 

(Oliver-Carpenter, Barach, Crosby, Valenzuela, & Mitchell, 2011). Longitudinal research 

is needed to understand how specific family and parental practices may promote (or 

hinder) autonomy and effective pain self-management (Palermo et al., 2014) and, in turn, 

treatment compliance. 

 The extant literature also has identified certain adolescent-level factors that are 

associated with the experience of pediatric chronic pain. For example, adaptive coping 

strategies exhibited by the adolescent or encouraged by the parent, such as acceptance 

and/or adaptation to symptoms (Walker, Smith, Garber, & Claar, 2005), can buffer the 

effects of pain, whereas maladaptive coping behaviors can exacerbate symptoms 

(Compas et al., 2006). One form of maladaptive coping includes pain catastrophizing, 

which is thought to serve as a means for communicating pain-related distress and in turn 

results in heightened assistance and empathic responses from parents (Craig, 2009; 

Sullivan, Adams, & Sullivan, 2004; Vervoort et al., 2008). Research suggests that the 

extent to which adolescents catastrophize about their pain is impacted by reinforcement 

(e.g., protective parental responses), which in turn is positively correlated with functional 

disability (Guite, McCue, et al., 2011; Peterson & Palermo, 2004). Moreover, pain 

catastrophizing mediated the significant relation between parent protectiveness and 

functional disability among adolescents with chronic pain at the time of an initial pain 

clinic evaluation (Guite, et al., 2011) and again over a two-month time period (Welkom 

et al., 2013). Finally, evidence also suggests that that co-occurring anxiety puts youth 
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with pediatric chronic pain at higher risk for more severe and/or frequent negative 

outcomes, including increased functional disability and pain symptoms (Cunningham et 

al., 2014; Shelby et al., 2013).  

Family-level and Adolescent-level Factors Associated with Treatment  

 Although previous research has investigated both adolescent and family factors 

associated with chronic pain among youth, relations among these factors with treatment 

compliance and outcomes are still poorly understood from a developmental perspective. 

To date, few studies have aimed to identify predictors of positive response to treatment. 

Findings of these studies suggest that family support, parental beliefs, and positive 

parent-reported treatment expectations are associated with adolescent and family 

engagement in pediatric chronic pain treatment (Simons et al., 2010). Moreover, Sil and 

colleagues (2014) reported that after receiving CBT for juvenile fibromyalgia, 

adolescents with greater initial functional disability and higher pain coping efficacy 

demonstrated a significantly higher likelihood of achieving clinically significant 

improvement in their post-treatment functioning.  

Current Gaps in the Literature  

Given the paucity of research on this topic, it is essential to understand what 

factors influence compliance behavior among adolescents as a means of potentially 

improving patient outcomes (Dobkin et al., 2006). Current gaps in the literature may 

serve as important factors to consider to improve understanding of treatment compliance 

among adolescents. For example, further research is needed to clarify the role of the 

context of parents and family on adolescent compliance (KyngÄs et al., 2000). Family 

support is an essential factor for improving compliance across different pediatric chronic 
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conditions (e.g., diabetes); however, it has been argued that the family influences 

compliance only through indirect pathways (KyngÄs et al., 1996; Miller-Johnson et al., 

1994). Despite the minimal support for family factors that are associated with greater 

adolescent and family engagement in pediatric chronic pain (e.g., family support, parental 

beliefs, positive parent-reported treatment expectations; Simons et al., 2010), further 

examination of additional variables is needed to better understand treatment compliance 

and outcomes, including adolescent and parental responses to pain, beliefs about pain 

(i.e., catastrophic thinking, fear of pain), and acceptance (KyngÄs et al., 2000; Sil et al., 

2014). Given the active role that both parents and adolescents play in determining how 

treatment is managed, it is also important to consider how family- and adolescent-level 

factors may potentially interact (through moderating pathways) to influence treatment 

compliance and outcomes for pediatric chronic pain (Guite et al., 2011; KyngÄs et al., 

2000). 

To clarify moderating pathways towards improved treatment compliance, 

researchers suggest that greater attention should be paid towards adolescents themselves 

and especially to their lifestyles (KyngÄs et al., 2000). Adolescents with pediatric 

chronic pain should be viewed as individuals who are passing through a particularly 

critical developmental stage while also dealing with achieving autonomy and self-

management within the context of a chronic illness (Palermo et al., 2014). As such, there 

is a need for further studies that characterize the personal meaning of chronic pain among 

adolescents (KyngÄs et al., 2000). Across other chronic illnesses (e.g., asthma, diabetes, 

cancer), the extant literature suggests that attitude (Baker & Stern, 1994; Bosley, 

Fosbury, & Cochrane, 1995; Price, 1996), personal meaning (Baker & Stern, 1994; 
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Bosley et al., 1995), and significance (Berry et al., 1993; Dekker et al., 1993; Price, 1996) 

of illness and treatment, as well as therapeutic motivation (Baker & Stern, 1994; KyngÄs 

et al., 1996), are among the most important factors affecting compliance among 

adolescents. Adolescents are more likely to comply with therapeutic regimens when they 

believe that the treatment will be effective. Berry and colleagues (1993) examined 54 

children and adolescents (aged between 6 and 17 years) with juvenile rheumatoid arthritis 

and reported significant differences between adolescents and younger children in terms of 

a detailed understanding of their condition. Specifically, most adolescents’ understanding 

of their illness could be localized at the formal operational stage of cognitive 

development. According to Anderson and colleagues (1988), the personal meaning of 

having diabetes is strongly related to adolescents’ self-care and psychosocial adjustment 

towards their illness. As such, it is important that patients feel that they achieve valuable 

personal goals as a result of good compliance (KyngÄs et al., 2000). Despite these 

findings, studies have not yet investigated how adolescents with chronic pain view their 

illness and apply their personal attitudes and meaning towards treatment compliance. 

Thus, it is necessary to investigate which factors serve as resilience factors among 

adolescents and elevate their personal goals within treatment, ultimately resulting in 

improved treatment compliance. 

Youth Resilience Factors within Pediatric Chronic Pain: Implications for Treatment 
Compliance among Adolescents 
 

The extant literature has identified stable individual factors that appear to serve as 

resilience resources in the context of chronic pain (Cousins, Kalapurakkel, Cohen, & 

Simons, 2015) and, in turn, may play a role with improved treatment compliance among 
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adolescents. The psychological flexibility model (McCracken & Morley, 2014) has 

recently been applied to research and treatment for chronic pain, and this model can be 

viewed as a framework for resilience factors. Psychological flexibility is best defined as 

the ability to be present-focused and act effectively and consistently with personal values 

in the presence of interfering thoughts, emotions, and bodily sensations (Cousins, Cohen, 

& Venable, 2015; McCracken & Morley, 2014). Psychological flexibility has been shown 

to be a mediator of treatment outcomes following Acceptance and Commitment Therapy 

(ACT; Hayes, Strosahl, & Wilson, 1999) among adolescents with chronic pain (Wicksell, 

Olsson, & Hayes, 2011). However, the influential role of psychological flexibility in 

maintaining good treatment compliance within CBT for pediatric chronic pain 

management is still poorly understood. 

An important characteristic of psychological flexibility is the ability to 

acknowledge and accept difficult sensations and experiences. The construct of acceptance 

has gained increasing attention and empirical support in the pediatric pain literature 

(McCracken & Morley, 2014). Pain acceptance might be defined as an individual’s 

willingness to live life with pain without efforts to control or avoid it to pursue a life 

consistent with personal values. Increased pain acceptance in the context of 

interdisciplinary chronic pain rehabilitation predicts decreases in depressive symptoms, 

pain catastrophizing, and functional disability among children and adolescents (Weiss et 

al., 2013). In turn, it is important to further investigate the level of acceptance among 

adolescents with chronic pain (as well as its interactions with parent and family factors) 

and how acceptance may predict treatment compliance. 
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Another process underlying psychological flexibility is goal-directed, committed 

action that enables individuals to live a values-based life. To achieve this objective in 

chronic pain, self-efficacy can serve as a resilience factor that influences pain 

management and associated situations and denotes belief in the ability to function 

effectively while experiencing pain (Bursch, Tsao, Meldrum, & Zeltzer, 2006). Pain self-

efficacy is associated with better emotional and physical functioning and higher levels of 

self-esteem (Bursch et al., 2006). Among youth with chronic headache, self-efficacy 

served as a partial mediator of the relation between pain-related fear and disability and 

pain-related fear and school functioning (Carpino, Segal, Logan, Lebel, & Simons, 2014). 

In another recent study among youth with chronic headache, pain self-efficacy in tandem 

with pain acceptance was associated with less disability, better school functioning, and 

fewer depressive symptoms; in addition, pain self-efficacy and acceptance predicted less 

functional disability after controlling for demographic and pain-related variables 

(Kalapurakkel, Carpino, Lebel, & Simons, 2015). Given its documented association with 

positive treatment outcomes, it would be interesting to investigate how pain-related self-

efficacy impacts treatment compliance among adolescents. 

An Integrated Model of Family and Adolescent Factors Impacting Pediatric 
Chronic Pain Treatment 

The examination of treatment compliance and functional impairment among 

adolescents is complicated by the likelihood that multiple processes are involved in the 

unique experiences of pediatric chronic pain across development. In general, the 

likelihood of whether youth are compliant with CBT and/or exhibit decreased functional 

impairment is affected by their levels of exposure to multiple risk and resilience 
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processes, as well as interactions between individual and family factors, consistent with a 

developmental perspective (Palermo et al., 2014). As such, Aggarwal and Drabick (2017) 

proposed an integrated model that considers reciprocal interactions among family and 

individual processes, focusing especially on adolescents. It is suggested that maladaptive 

parent behaviors and poor family functioning act as initiating factors in the pathway that 

may culminate in both poor treatment compliance as well as increased functional 

impairment among adolescents. Specifically, adolescents who have parents that exhibit 

increased 1) catastrophic thinking, 2) protective responses to pain, and 3) psychosocial 

risk (e.g., higher caregiver stress, negative beliefs about treatment) are less likely to 

comply with treatment recommendations intended to decrease the disability associated 

with their chronic pain. Poor family functioning (i.e., decreased cohesion, expressiveness, 

control, organization; increased conflict) may also preclude or lessen adolescents’ 

abilities to be compliant with treatment recommendations and functionally reintegrate 

into their academic and social environments despite having pain. 

However, associations among these risk factors and treatment compliance depend 

on moderating adolescent-level factors, which may exacerbate risk or promote resilience. 

Adolescent levels of 1) acceptance, 2) catastrophic thinking, and 3) self-efficacy were 

hypothesized to be significant moderators of these parent and family risk processes. 

Specifically, adolescents with higher levels of acceptance of their pain may be able to 

compensate for maladaptive parent responses to their pain symptoms and increase 

individual motivations to gain benefits from treatment. In addition, higher levels of self-

efficacy might permit more successful navigation of poorly functioning family 

environments. Thus, higher levels of these moderating processes (i.e., increased 
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acceptance and self-efficacy, decreased catastrophic thinking) were hypothesized to 

promote resilience, whereas lower levels of these processes were expected to confer risk 

for poor treatment compliance among adolescents (see Figure 1).  

Figure 1 
Integrated Model of Family and Adolescent Factors Impacting Chronic Pain Treatment 
(*CBT: Cognitive-Behavioral Therapy) 

 

The investigation of such an integrated model with shared risk factors (e.g., 

maladaptive parent behaviors, poorly functioning family environments) interacting with 

adolescent-specific variables to confer risk for or resilience has not been pursued to date. 

Further exploration of moderating adolescent- and family-level factors that may confer 

risk and resilience for pediatric chronic pain and treatment compliance can inform 

assessment, as well as the tailoring of treatment targets, recommendations, and outcomes 

among adolescents with chronic pain within a multidisciplinary treatment setting. This 



 21	

informed approach could lead to improved compliance and consequently more robust 

outcomes.  

The Current Study 

Although CBT is an efficacious treatment for pediatric chronic pain management, 

many families and adolescents do not comply sufficiently with treatment 

recommendations. Evidence suggests that family support, parental beliefs, and positive 

parent-reported treatment expectations are associated with adolescent and family 

engagement in pediatric chronic pain treatment. Moreover, adolescents with greater 

coping efficacy are more likely to benefit from treatment. However, it is not clear to what 

extent (a) other family factors predict short-term (3-month) and long-term (6-month) 

treatment compliance among adolescents with chronic pain, (b) adolescent-level factors 

predict treatment compliance, and (c) family-level factors interact with adolescent-level 

factors to predict treatment compliance and outcomes (i.e., through moderating 

pathways). In addition, the unique influences of family-level risk factors and adolescent-

level resilience factors should be considered in regard to functional impairment from a 

developmental perspective.  

To address these gaps, the current study aimed to examine factors that may 

influence or predict adolescents’ compliance to treatment within a multidisciplinary 

pediatric chronic pain management program. Specifically, this study focused on how 

family factors (e.g., family environment, catastrophizing, caregiver responses to child 

symptoms, risk factors), as well as adolescent factors (e.g., acceptance of pain, 

catastrophizing, pain self-efficacy) may influence treatment compliance among 

adolescents experiencing chronic pain (i.e., 3-months and 6-months post-treatment after 
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an initial evaluation). The development of family- and adolescent- specific treatment 

recommendations during the initial evaluation in a chronic pain program is important in 

terms of both treatment compliance and outcomes. Therefore, a better understanding of 

the factors that contribute to adequate compliance could allow for improved 

recommendations at the onset of treatment in an effort to improve follow through and, 

ultimately, decrease the disability associated with chronic pain. Findings of this study 

could inform the development of tailored recommendations to promote improved 

delivery of information, and thus improve compliance with effective treatments for 

pediatric chronic pain.  

Aim 1. To examine predictive associations of family-level factors with treatment 

compliance among adolescents with chronic pain. 

The first aim of the proposed study was to evaluate whether family-level factors 

predicted treatment compliance among adolescents with chronic pain. Regression 

analyses examined whether and to what extent family-level factors (e.g., caregiver 

responses to pain and catastrophizing of symptoms, family environment factors, family 

risk factors) predicted treatment compliance (i.e., number of treatment sessions attended, 

number of treatment sessions cancelled, number of no-show treatment sessions, level of 

self-reported use and/or engagement with treatment recommendations) 3-months and 6-

months after the initial intake in the clinic. 

Hypothesis 1. It was expected that multiple family-level factors would predict 

treatment compliance 3-months and 6-months after the initial intake (Time 1). 

Specifically, it was hypothesized that after controlling for self-reported adolescent 

anxiety, the following factors would significantly predict improved treatment 
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compliance: 1) characteristics of the family environment (i.e., increased cohesion, 

expressiveness, organization and control; decreased conflict); 2) the nature of caregiver 

responses to the child’s pain symptoms (i.e., decreased protectiveness, increased 

encouragement); 3) decreased caregiver catastrophic thoughts and feelings about their 

child’s pain; and 4) low overall psychosocial risk (i.e., decreased child emotional 

problems, decreased caregiver emotional problems, decreased negative beliefs about 

treatment) in the context of the family.  

Aim 2. To examine predictive associations of adolescent-level factors on treatment 

compliance among adolescents with chronic pain. 

The second aim of the proposed study was to evaluate whether and to what extent 

adolescent-level factors predicted treatment compliance among adolescents with chronic 

pain. Regression analyses examined if adolescent-level factors (e.g., acceptance of pain, 

catastrophizing, pain self-efficacy, fear of pain) predicted treatment compliance (i.e., 

number of treatment sessions attended, number of treatment sessions cancelled, number 

of no-show treatment sessions, level of self-reported use and/or engagement with 

treatment recommendations) 3-months and 6-months after the initial intake in the clinic. 

Hypothesis 2. It was expected that multiple adolescent-level factors would 

predict treatment compliance 3-months and 6-months after the initial intake (Time 1). 

Specifically, it was hypothesized that after controlling for self-reported adolescent 

anxiety, the following factors would significantly predict higher levels of treatment 

compliance: 1) increased acceptance of pain; 2) the nature of adolescents’ perceptions of 

their caregivers’ responses to their pain symptoms (i.e., decreased protectiveness and 

minimization; increased encouragement); 3) decreased adolescent catastrophic thoughts 
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and feelings about their pain; and 4) increased perceived self-efficacy for functioning 

when in pain.  

Aim 3. To examine whether adolescent-level factors moderate relations between 

family-level factors and treatment compliance among adolescents with chronic pain. 

The third aim of the proposed study was to explore whether adolescent-level 

factors moderated the prediction from family-level factors to subsequent treatment 

compliance 3-months and 6-months after the initial intake. Family and adolescent 

predictors that were significant from Aims 1 and 2, respectively, were subjected to 

moderation analyses. First, significant family- and adolescent-level predictors were 

entered into regression analyses. Next, cross-product interaction terms created from these 

variables were included in the regression analyses to determine whether adolescent-level 

factors moderate family-level factors. Significant interactions were post hoc probed using 

strategies suggested by Holmbeck (2002).   

Hypothesis 3. It was expected that multiple adolescent-level factors would 

significantly moderate the prediction of family-level factors to treatment compliance 3-

months and 6-months after the initial intake. Specifically, it was hypothesized that the 

relation between family-level factors and improved treatment compliance would be 

strongest among adolescents who have 1) increased levels of acceptance, 2) decreased 

perceptions of protective caregiver responses to their symptoms, 3) decreased levels of 

catastrophic thinking, and 4) increased levels of perceived self-efficacy. 

Aim 4. To examine co-occurring associations among family-level factors with 

functional impairment variables among adolescents with chronic pain. 
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The fourth aim of the proposed study was to evaluate whether family-level factors 

were concurrently associated with functional impairment variables among adolescents 

with chronic pain. Regression analyses examined whether and to what extent family-level 

factors (e.g., caregiver responses to pain and catastrophizing of symptoms, family 

environment factors, family risk factors) are associated with impairment variables (i.e., 

caregiver-reported and self-reported functional disability, school absences, and self-

reported pain intensity) derived during the initial intake in the clinic (Time 1). 

Hypothesis 4. It was expected that multiple family-level factors would be 

associated with functional impairment variables acquired during the initial intake (Time 

1). Specifically, it was hypothesized that after controlling for self-reported adolescent 

anxiety, the following factors would be significantly associated with lower levels of 

impairment variables: 1) characteristics of the family environment (i.e., increased 

cohesion, expressiveness, organization and control; decreased conflict); 2) the nature of 

caregiver responses to their child’s pain symptoms (i.e., decreased protectiveness; 

increased encouragement); 3) decreased caregiver catastrophic thoughts and feelings 

about their child’s pain; and 4) low overall psychosocial risk (i.e., decreased child 

emotional problems, decreased caregiver emotional problems, decreased negative beliefs 

about treatment) in the context of the family.  

Aim 5. To examine co-occurring associations among adolescent-level factors with 

functional impairment variables among adolescents with chronic pain. 

The fifth aim of the proposed study was to evaluate whether and to what extent 

adolescent-level factors were concurrently associated with functional impairment 

variables among adolescents with chronic pain. Regression analyses examined if 
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adolescent-level factors (e.g., acceptance of pain, catastrophizing, pain self-efficacy, fear 

of pain) were concurrently associated with impairment variables (i.e., caregiver-reported 

and self-reported functional disability, school absences, and self-reported pain intensity) 

derived during the initial intake in the clinic (Time 1). 

Hypothesis 5. It was expected that multiple adolescent-level factors would be 

associated with functional impairment variables acquired during the initial intake (Time 

1). Specifically, it was hypothesized that after controlling for self-reported adolescent 

anxiety, the following factors would be significantly associated with lower levels of 

impairment: 1) increased acceptance of pain; 2) the nature of adolescents’ perceptions of 

their caregivers’ responses to their pain symptoms (i.e., decreased protectiveness and 

minimization; increased encouragement); 3) decreased adolescent catastrophic thoughts 

and feelings about their pain; and 4) increased perceived self-efficacy for functioning 

when in pain. 
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CHAPTER 2 

METHOD 

Participants 

Participants included 64 adolescents (diagnosed with chronic pain and their 

caregiver who accompanied them to their initial visit to the Integrated Pain and Wellness 

Program at Nemours/A.I. duPont Hospital for Children (Nemours/AIDHC), led by Dr. 

Katherine Salamon, PhD. The adolescents participating in this study were representative 

of patients currently seen in the pediatric pain program, which include youth ages 11 to 

18 years old that are predominantly female and non-Hispanic Caucasians. Families who 

visited Nemours/AIDHC were given the opportunity to participate if they provided 

consent and agreed to complete some or all of the measures described below. Consent 

and assent forms were collected from the caregivers and adolescents for every 

participating family before enrollment. Adolescents and their caregivers were eligible for 

participation if they (a) contacted the Integrated Pain and Wellness Program at 

Nemours/A.I. duPont Hospital for Children, (b) arrived at their initial evaluation, (c) were 

English speaking, and (d) had written parent/guardian consent and youth assent. No 

participant was excluded based on sex or racial/ethnic origin.  

Data from the present study were drawn from adolescent and caregiver 

assessments when youth arrived for their initial intake (Time 1), and compliance was 

evaluated at 3-months (Time 2) and 6-months (Time 3) post-intake if families were 

recommended to return for treatment. At Time 1, participants were 64 youth ranging 

from 11-19 years (M = 15.00 ± 1.69 years; 85.9% female; 84.4% Caucasian, 6.3% 

African American/Black, 1.6% Hispanic/Latino, 1.6% Asian, 4.7% Mixed Race, 1.6% 
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“Other”). Of the families consented, two were not recommended to return for treatment 

after their initial intake. In addition, one family rescinded their consent to participate in 

the study prior to their 6-month assessment. Therefore, Time 2 (n = 62) and Time 3 (n = 

61) included fewer participants than Time 1, though the low levels of attrition precluded 

any additional analyses for participants with complete vs. incomplete data.   

Procedure 

The current study was approved by the Nemours Institutional Review Board. 

Families who contacted the Integrated Pain and Wellness Program at Nemours/AIDHC 

were consented and assented to participate in the study once they arrived for their initial 

visit. Each youth that enters the program receives, as standard care, an evaluation from a 

medical provider, a psychologist, and a physical or occupational therapist. These families 

then receive treatment recommendations, including (but not limited to) individual, 

family, and group psychotherapy (i.e., 6-10 sessions of CBT for pain and stress 

management); medication(s); physical/occupational therapy; and access to alternative 

treatments (e.g., yoga, massage, healing touch). Families had the opportunity to decline 

treatment recommendations and discontinue involvement with the program. As 

previously mentioned, 96.9% of families consented (n = 62) were recommended to return 

for treatment following their initial intake (Time 1); they were re-assessed at 3-months 

(Time 2) and 6-months (Time 3) for treatment compliance. These time points were 

selected based on the typical length of psychological treatment (e.g., CBT) within the 

clinic (6-10 sessions), as well as the fact that most youth continue to attend treatment 

sessions for an even longer period of time for symptom management. No families were 

excluded from the study based on level of compliance with treatment.   
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During the initial evaluation (Time 1), adolescents and their accompanying 

caregiver were approached in the waiting room to provide assent and consent, 

respectively, to participate in a study and families were informed that their participation 

could aid others in developing a better understanding of chronic pain among youth. It was 

explained that participation in completing the questionnaires was not related to treatment 

recommendations or care provided by the clinical team. Caregivers were asked to 

complete measures about child and caregiver demographics; characteristics of their 

family environment (i.e., levels of cohesion, expressiveness, control, organization, and 

conflict); their responses to their child’s pain symptoms; and catastrophic thoughts and 

feelings about their child’s pain. Adolescents were asked to complete measures about 

their caregivers’ responses to their pain symptoms, their own catastrophic thoughts and 

feelings about pain, perceived ability to function when in pain, level of acceptance of 

pain, and pain-related fears and avoidance behaviors. Functional impairment variables 

(i.e., functional disability, school absences, self-reported pain intensity) were also 

assessed at the initial intake (Time 1). Following the initial evaluation, families who were 

advised to return for brief CBT for pain management (6-10 sessions) were formally 

included in the study to track their recommended follow-ups for treatment. If these 

families returned for follow-up treatment sessions, they were assessed for compliance at 

3-months (Time 2) and 6-months (Time 3) after the initial intake. Treatment compliance 

was examined at each of these time points by conducting comprehensive chart reviews to 

assess whether youth returned for treatment (i.e., number of sessions cancelled, number 

of no-show sessions); number of sessions attended; and level of self-reported use and/or 

engagement with treatment recommendations.  
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Measures 

The following measures were administered to both caregivers and adolescents 

over the course of the study, as detailed below. 

Caregiver measures 

Psychosocial Assessment Tool (PAT). The PAT (Kazak et al., 2001) is a brief 

parent report screener of psychosocial risk in pediatric health. Using a social ecological 

framework, the PAT allows for identification of a family’s areas of risk and resilience 

across multiple domains, including (1) family structure and resources (e.g., how will you 

get to the hospital or clinic); (2) caregiver problems (e.g., has anyone been sad or 

depressed in your family); (3) social support (e.g., who helps with childcare, who 

provides emotional support); (4) stress reactions (e.g., have you had unwanted memories, 

have you felt more easily angered); (5) family beliefs about treatment (e.g., questions 

about doctors and nurses, family getting closer); (6) child problems (e.g., trouble 

sleeping, problems making friends); and (7) sibling problems (i.e., same as child problem 

items). The child problems subscale, caregiver problems subscale, and negative family 

beliefs subscale were used for the present study. The PAT is based on the Pediatric 

Psychosocial Preventative Health Model (Kazak, 2006), which provides a tri-level 

determination of family risk (Universal, Targeted, Clinical) based on the total PAT score. 

Level of risk has implications for treatment recommendations to support family 

adaptation and address problems (Kazak, 2001; Kazak, 2006). The PAT was originally 

developed for use in pediatric cancer but has also been adapted for use in other pediatric 

conditions, with published reports in Sickle Cell Disease and kidney transplantation. 

Internal reliability for the PAT total score is .81 (.62 – .81 for subscales). Content validity 
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of the subscales is strong and consistent with theoretically similar measures. Strong 

specificity and sensitivity to detect clinically significant problems also have been 

reported (Pai et al., 2008; 2012).  

Adult’s Responses to Children’s Symptoms – Parent form (ARCS). The 

ARCS-Parent form (Van Slyke & Walker, 2006; Walker et al., 2006) assesses parents’ 

responses to their children’s pain symptoms. It contains three factor-analytically derived 

subscales: Protectiveness (15 items), Encouragement/Monitoring (8 items), and 

Minimization (6 items). Protectiveness measures parental encouragement of illness 

behavior and putting the child in a sick role: limiting the child’s activities, relieving the 

child of responsibilities, or rewarding the child with special privileges. It also assesses 

changes in family roles and dynamics, such as the mother staying home from work or 

requesting that other family members act differently around the child. Encouragement/ 

Monitoring assesses parental responses that serve to monitor the child, reassure the child, 

distract the child from pain, and encourage the child to engage in activities. Finally, 

Minimization assesses parental responses that criticize illness behavior. Caregivers rated 

each item on a scale from 0 (never) to 4 (always). The Protectiveness (α = .86) and 

Encouragement/Monitoring (α = .74) subscales were used for the present study. The 

ARCS-parent subscales have evidenced variable psychometric qualities and internal 

consistency across different pediatric studies (e.g., Cronbach’s alphas range from .82-.86 

for Protectiveness, .79-.84 for Encouragement/monitoring, and .56-.67 for Minimization; 

Logan, Simons, & Carpino, 2012; Van Slyke & Walker, 2006; Walker et al., 2006). 

Family Environment Scale, Form R (FES). The FES (Moos & Moos, 1981; 

1994) assesses family social environments as perceived by family members. It contains 
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90 items (10 subscales), and caregivers indicate (true or false) if the statement 

characterizes their family. For the current study, 45 items of this measure were 

administered to caregivers assessing five subscales (9 items each): (1) Cohesion (e.g., 

helping and supporting each other; α = .62); (2) Expressiveness (e.g., keeping feelings to 

self; α = .58); (3) Conflict (e.g., fighting a lot; α = .61); (4) Organization (e.g., keeping 

things neat and orderly; � = .49); and (5) Control (e.g., few rules, one family member 

makes decisions; � = .15). The Organization and Control subscales were excluded from 

analyses because of the low alpha values for these subscales in the present study. Items 

were rated 1 (True) or 0 (False), with higher scores indicating greater levels of the 

subscale of interest (e.g., a higher score on Cohesion indicates greater family cohesion). 

The FES discriminates well between families with individuals with psychiatric disorders 

and matched healthy families and possesses strong psychometric properties with good 

test–retest reliability and adequate internal consistency scores for the subscales (.61–.78; 

Flor, Turk, & Rudy, 1987; Moos & Moos, 1986). The Cohesion and Conflict scales in 

particular demonstrate good internal consistency (i.e., α= .62-.72) among community 

based-samples as well as high convergent validity (Ackerman et al., 1999; Boyd et al., 

1997; Drabick et al., 2006; Sanford et al., 1999).The measure’s authors note that internal 

consistency is typically lower in homogeneous samples, as was the case for some 

subscales within pediatric studies (e.g., Cronbach’s alphas = .77, .57, and .58 for 

Conflict, Organization, and Control subscales, respectively; Logan & Scharff, 2004; 

Moos, 1990). The FES has been administered across pediatric chronic pain studies and 

demonstrated adequate reliability and validity in these samples (e.g., Lewandowski et al., 

2010; Logan & Scharf, 2004; Romano, Turner, & Jensen, 1997). As such, the low alpha 
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values for Organization and Control in the present study indicate that certain subscales of 

the FES may not be reliable with this relatively homogeneous pediatric sample.  

Pain Catastrophizing Scale-Parent (PCS-P). The PCS-P (Goubert, Eccleston, 

Vervoort, Jordan, & Crombez, 2006) is a 13-item measure that assesses caregivers’ 

catastrophic thoughts and feelings about their child’s pain. Caregivers rated how 

frequently they experienced each of the thoughts and feelings when their child was in 

pain using a scale from 0 (not at all) to 4 (extremely). The PCS-P yields a total score that 

can range from 0 to 52 and was used in the current study (α = .93). The PCS-P has 

demonstrated strong internal consistency (Cronbach’s alphas ranging from .92-.93) and 

external validity as demonstrated by associations with parent distress and child disability 

(Goubert et al., 2006).  

Adolescent Measures 

Demographics and Pain Ratings. At each time point, adolescents were asked to 

complete a demographic questionnaire. This form asked adolescents to report on basic 

demographic information related to themselves (i.e., age, gender, ethnicity) as well as 

specific locations and ratings of their average pain.   

Adult’s Responses to Children’s Symptoms – Child form (ARCS). The 

ARCS-Child form (Van Slyke & Walker, 2006; Walker et al., 2006) assesses the child’s 

perception of their caregivers’ responses to their pain symptoms. It contains three factor-

analytically derived subscales: Protectiveness (15 items), Encouragement/Monitoring (8 

items), and Minimization (6 items). Protectiveness measures parental encouragement of 

illness behavior and putting the child in a sick role: limiting the child’s activities, 

relieving the child of responsibilities, or rewarding the child with special privileges. It 
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also assesses changes in family roles and dynamics, such as the mother staying home 

from work or requesting that other family members act differently around the child. The 

Encouragement/Monitoring subscale assesses parental responses that serve to monitor the 

child, reassure the child, distract the child from pain, and encourage the child to engage in 

activities. Finally, the Minimization subscale assesses parental responses that criticize 

illness behavior. Adolescents rated each item on a 0 (never) to 4 (always) scale. The 

Protectiveness (α = .88) and Encouragement/Monitoring (α = .84) subscales were used 

for the present study. Internal consistency values for the ARCS-Child range from .82-.87 

in the literature (Claar et al., 2010; Van Slyke & Walker, 2006; Walker et al., 2006).   

Pain Catastrophizing Scale-Child (PCS-C). The PCS-C (Crombez et al., 2003) 

is a 13-item measure that assesses different catastrophic thoughts and feelings that 

children may experience when they are in pain. This measure is the child self-report 

version of the PCS that was administered in the parent-report form (see PCS-P above). 

Adolescents rated how frequently they experienced each of the thoughts and feelings 

when they were in pain using a scale from 0 (not at all) to 4 (extremely). The PCS-C total 

score was used in the present study; scores can range from 0 to 52 (α = .93). Previous 

research has provided support for validity and reliability among youth aged 9 to 15 years 

(Crombez et al., 2003), and internal consistency in this sample was strong (α = .80).  

The Chronic Pain Acceptance Questionnaire-Adolescent form (CPAQ-A).  

The CPAQ-A (McCracken, Gauntlett-Gilbert, & Eccleston, 2010) is the adolescent 

version of the original CPAQ, a 34-item inventory designed to measure the acceptance of 

pain (McCracken, Vowles, & Eccleston, 2004). The CPAQ-A is a 20-item measure and 

includes two components of acceptance of chronic pain: (1) activity engagement (i.e., the 
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level of participation in normal daily activities in the presence of pain) and (2) pain 

willingness (i.e., the relative absence of attempts to avoid pain). Each item is rated on a 

scale from 0 (never true) to 4 (always true). The total CPAQ-A score was used for the 

current study (α = .55). Scores from the CPAQ-A correlate significantly with measures of 

emotional, physical, and social functioning among adolescents with chronic pain, and 

exhibit good internal consistency (average α of .87; McCracken et al., 2010). 

Pain Self-Efficacy Scale (PSES). The PSES (Bursch et al., 2006) is a 7-item 

measure that assesses children’s self-efficacy for functioning when in pain. Example 

items include ‘‘How sure are you that you can take care of yourself when you have 

pain?’’ and ‘‘How sure are you that you can do well in school when you have pain?’’ 

Items are scored on a scale from 1 (very sure) to 5 (very unsure), with higher scores 

indicating poorer self-efficacy. The total PSES score was used for the current study (α = 

.89). The PSES has demonstrated excellent psychometrics and internal consistency, with 

average Cronbach’s alphas of .90 (Bursch et al., 2006; Carpino et al., 2014; Kalapurakkel 

et al., 2014). 

PROMIS Youth Pain Interference Short Form (PROMIS-YPI SF). The 

PROMIS-YPI SF (Varni et al., 2010; www.nihpromis.org) is an 8-item form derived 

from the item bank for Pain Interference developed by the National Institute of Mental 

Health-sponsored Patient Reported Outcomes Measurement Information System 

(PROMIS). This measure assesses youth’s perception of his or her pain-related functional 

impairment within the past week. Adolescents rated how often their pain interfered with a 

variety of domains, including physical functioning, sleep, school performance, and 

emotional functioning, on a scale from 0 (never) to 3 (often). Raw scores were converted 
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to T –scores (M = 50, SD = 10) using a standardized scoring template. This measure was 

used to index self-reported total functional disability for adolescents at Time 1 (α = .73). 

All items considered for inclusion in the PROMIS item banks have undergone qualitative 

expert and patient review, and quantitative analysis of data collected on general 

population and clinical samples. Resulting data from a large community sample of 

individuals suffering from a variety of chronic diseases were analyzed to calibrate the 

final item banks (Amtmann et al., 2010; Cella et al., 2007; Cleeland, 2012). PROMIS-

YPI scores provide reliable information across different levels of pain interference (with 

T-scores ranging from 45 to 70) and good internal consistency (with average Cronbach’s 

alphas of .87; Petter et al., 2013; Varni et al., 2010).  

PROMIS Youth Anxiety Short Form (PROMIS-YA SF). The PROMIS-YA 

SF (www.nihpromis.org; Pikons et al., 2011) is an 8-item form derived from the item 

bank for Pediatric Anxiety developed by the NIMH-sponsored PROMIS. This measure 

assesses fear (e.g., fearfulness), anxious misery (e.g., worry), and hyperarousal (e.g., 

nervousness) over the past week. Adolescents rated how often they experienced feelings 

in a variety of contexts, including home, school, and social activities on a scale from 0 

(never) to 4 (always). The measure was used to index total self-reported anxiety among 

adolescents at Time 1, and was used as a control in all analyses (α = .92) except Aim 3 

(moderation analyses). The PROMIS-YA-SF has indicated good internal consistency (α= 

.93). Convergent and divergent validity have also been confirmed by providing 

correlations with the general distress (anxiety) scale from the Mood and Anxiety 

Symptom Questionnaire (r = .80), developed by Watson and colleagues (1995a; 1995b) 

and the Center for Epidemiological Studies of Depression (r = .75; Pikonis et al., 2011). 
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Treatment Compliance 

 Treatment compliance was examined at each time point by conducting 

comprehensive chart reviews to assess number of cancelled treatment sessions, number of 

no-show treatment sessions, number of total sessions attended, and clinician-reported use 

and/or engagement with treatment recommendations (dichotomized in analyses as 0 = 

“no” and 1 = “yes” for each treatment session, then calculated as the percentage of the 

total number of sessions where recommendations were appropriately followed). 

Functional Impairment  

 Functional impairment indices (i.e., functional disability, school absences, self-

reported pain intensity) were also assessed at Time 1 by using the following indices: 1) 

functional disability from the PROMIS-YPI SF, 2) self-reported highest/worst pain 

intensity ratings, 3) self-reported pain intensity difference rating (calculated by 

subtracting lowest from highest pain rating), and 4) number of school absences.   

Statistical Analyses 

Descriptive statistics and bivariate correlations were conducted using SPSS 

Version 24.0 to examine relations among the predictor and outcome variables, as well as 

to determine if there were any issues with distributions (e.g., low base rates, outliers, 

skewness, kurtosis) or multicollinearity among variables that could unduly influence 

analyses. No transformations were performed and no outliers were removed after 

examining the distributions of variables. For subscales with <50% missing items, pro-

rated raw scores were calculated to approximate values as if all items had been answered. 

For example, if a participant answered 5 of 8 questions and answered these 5 items with 

the second lowest response option (2), all responses would be summed (2 + 2 + 2 + 2 + 2 
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= 10), then multiplied by the number of items in the subscale (8), and finally divided by 

the number of items that were answered (5). Prior to inclusion in the regression (Aims 1-

2, 4-5) and moderation (Aim 3) analyses, all variables were standardized (z-scored). As 

previously noted, the FES Organization and Control subscales were excluded from 

analyses and no longer considered as predictor variables because of the low alpha values 

associated with these subscales in the present sample. Because of low base rates of no-

show treatment sessions among participants, cancelled and no-show treatment sessions 

were combined into a “total missed treatment sessions” variable for analyses. There was a 

good deal of missing data for school absences; because of the lack of coverage for these 

data, this index was removed from statistical analyses and not considered as an outcome. 

Pain intensity difference ratings were calculated by subtracting the lowest from the 

highest self-reported pain ratings.  

Primary analyses were conducted using Mplus Version 7.11 (Muthén & Muthén, 

1998-2014). To address missing data, Mplus uses Full Information Maximum Likelihood 

(FIML) estimation, which conducts parameter estimation and estimates standard errors 

using all available data (Graham, 2009). Given that other strategies for managing missing 

data (e.g., listwise or pairwise deletion, mean imputation) may bias an analytic sample 

(Graham, 2009; Little & Rubin, 2002; Newman, 2003), FIML permits inclusion of 

participants with missing data. FIML assumes that missing data are either missing 

completely at random or missing at random, but does not impute missing data. Rather, 

FIML fits the covariance structure directly to the observed (and available) raw data for 

each participant (Enders, 2001). This approach allows for maintenance of participants 

with missing data in model estimation and yields smaller errors in parameter estimates 
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and standard errors relative to other strategies for addressing missing data (Enders, 2001; 

Graham, 2009; Newman, 2003).  

Multiple regression analyses were conducted to examine associations among (a) 

family-level factors and (b) adolescent-level factors with treatment compliance. 

Moderation effects were examined amongst family-level and adolescent-level factors that 

were significantly associated with compliance. Finally, multiple regression analyses were 

conducted to examine concurrent associations among (a) family-level factors and (b) 

adolescent-level factors with impairment variables derived from the initial intake. 

Aim 1. To examine predictive associations of family-level factors with treatment 

compliance among adolescents with chronic pain. 

 Multiple regression analyses considered prediction to each Time 2 (3-month) and 

Time 3 (6-month) treatment compliance variable (i.e., number of treatment sessions 

attended, number of total missed (i.e., no show or cancelled) treatment sessions, level of 

self-reported use and/or engagement with treatment recommendations) from Time 1 

(initial intake) caregiver-reported variables including (a) caregiver responses to pain 

(level of encouragement/monitoring, level of protectiveness); (b) level of catastrophizing 

of symptoms; (c) family environment factors (cohesion, expressiveness, conflict); and (d) 

levels of family psychosocial risk (child emotional problems, caregiver emotional 

problems, negative beliefs about treatment). Six separate regressions were conducted 

(i.e., three with FES variables and three with ARCS-P/PCS-P/PAT variables predicting 

each of the three treatment compliance variables), in which all predictor variables 

competed against each other to predict each dependent variable. These multiple 

regression analyses controlled for self-reported adolescent anxiety levels. 
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Aim 2. To examine predictive associations of adolescent-level factors on treatment 

compliance among adolescents with chronic pain. 

For Aim 2, multiple regression analyses considered prediction to each Time 2 (3-

month) and Time 3 (6-month) treatment compliance variable (number of treatment 

sessions attended, number of total missed (i.e., no-show or cancelled) treatment sessions, 

level of self-reported use and/or engagement with treatment recommendations) from 

Time 1 (initial intake) adolescent-reported variables including (a) level of self-reported 

acceptance of pain; (b) caregiver responses to pain (level of encouragement/monitoring, 

level of protectiveness); (c) level of self-reported catastrophizing of symptoms; and (d) 

level of perceived self-efficacy. Three separate regressions were conducted (i.e., one for 

each treatment compliance variable), in which all five predictor variables competed 

against each other to predict each dependent variable. These multiple regression analyses 

controlled for self-reported adolescent anxiety levels. 

Aim 3. To examine whether adolescent-level factors moderate relations between 

family-level factors and treatment compliance among adolescents with chronic pain. 

Aim 3 considered whether adolescent-level factors moderated the prediction from 

Time 1 family-level factors to Time 2 and Time 3 treatment compliance variables. 

Separate regression analyses were conducted for which Time 2 and Time 3 treatment 

compliance variables were the dependent variable. Each regression equation involved 

these steps: (a) relevant family-level factors were identified in Aim 1 that significantly 

predicted each corresponding Time 2 and/or Time 3 outcome variable, (b) relevant 

adolescent-level factors were identified in Aim 2 that significantly predicted each 

corresponding Time 2 and/or Time 3 outcome variable, and (c) cross-product interaction 
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terms of each adolescent- and family-level variable were included separately in the 

stepwise regression. To minimize multicollinearity, independent variables were z-scored 

before inclusion in the regression equations (Aiken & West, 1991). Procedures outlined 

by Holmbeck (2002) were used for post-hoc probing of significant moderational effects.  

Aim 4. To examine co-occurring associations among family-level factors with 

impairment variables among adolescents with chronic pain. 

 For Aim 4, multiple regression analyses considered cross-sectional prediction to 

each Time 1 (initial intake) impairment variable (self-reported functional disability, self-

reported worst pain intensity, pain intensity difference score) from Time 1 (initial intake) 

caregiver-reported variables including (a) caregiver responses to pain (level of 

encouragement/monitoring, level of protectiveness); (b) level of catastrophizing of 

symptoms; (c) family environment factors (cohesion, expressiveness, conflict); and (d) 

levels of family psychosocial risk (child emotional problems, caregiver emotional 

problems, negative beliefs about treatment). Six separate regressions were conducted 

(i.e., three with FES variables and three with ARCS-P/PCS-P/PAT variables predicting 

each of the three impairment variables acquired from Time 1), in which all predictor 

variables competed against each other to predict each dependent variable. These multiple 

regression analyses controlled for self-reported adolescent anxiety levels. 

Aim 5. To examine co-occurring associations among adolescent-level factors with 

impairment variables among adolescents with chronic pain. 

For Aim 5, multiple regression analyses considered cross-sectional prediction to 

each Time 1 (initial intake) impairment variable (self-reported functional disability, self-

reported worst pain intensity, pain intensity difference score) from Time 1 (initial intake) 
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adolescent-reported variables including (a) level of self-reported acceptance of pain; (b) 

caregiver responses to pain (level of encouragement/monitoring, level of protectiveness); 

(c) level of self-reported catastrophizing of symptoms; and (d) level of perceived self-

efficacy. Three separate regressions were conducted (i.e., one for each impairment 

variable acquired from Time 1), in which all five predictor variables competed against 

each other to predict each dependent variable. These multiple regression analyses 

controlled for self-reported adolescent anxiety levels. 

Power Analysis 

A power analysis was conducted with G*Power Version 3.1.9.2 to determine the 

sample size necessary to test the proposed model of family- and adolescent-level factors 

as predictors and moderators of treatment compliance and impairment variables. For 

Aims 1 and 4, with ten predictors (controlled anxiety, encouragement/monitoring, 

protectiveness, caregiver catastrophic thinking, cohesion, expressiveness, conflict, child 

emotional problems, caregiver emotional problems, and negative beliefs about treatment), 

sufficient power (.80; α = .05) and large effect sizes (f2 = 0.35) were attained with a 

sample size of 57 (Faul, Erdfelder, Buchner, & Lang, 2009). Given that Aims 2, 3, and 5 

employed fewer predictor variables, the present sample size (N = 64) was sufficient for 

all aims of the study. Of note, for Aims 1 and 4, predictors in the regression analyses 

were divided into two separate analyses because there were too many parameters (i.e., 

regression weights, covariances, error terms) when trying to estimate the model with all 

ten variables included concurrently. 
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CHAPTER 3 

RESULTS 

Descriptive Statistics 

Correlations among variables derived from separate measures were generally 

small in magnitude, whereas correlations among subscales drawn from the same 

instrument were moderate overall (Table 1). Given the sample size, many correlations 

were not significant; however, all significant correlations ranged between 0.28 – 0.93. 

Bivariate correlations indicated agreement between caregiver- and adolescent- reported 

indices (e.g., caregiver-reported and adolescent-reported encouragement/monitoring of 

pain symptoms on the ARCS were positively correlated). Many adolescent variables were 

associated with each other, but not always in expected directions (e.g., adolescent pain 

catastrophizing was positively associated with both their perceived caregivers’ 

protectiveness of symptoms on the ARCS and self-reported pain self-efficacy). Similarly, 

some family variables were also associated in unexpected directions (e.g., parent pain 

catastrophizing was positively associated with both caregiver-reported ARCS 

protectiveness of pain symptoms and encouragement/monitoring of pain symptoms). 

 In regards to correlations with treatment compliance and functional impairment 

variables, family conflict at Time 1 was positively associated with high pain ratings at 

Time 1. Caregiver-reported encouragement/monitoring of pain symptoms on the ARCS 

was negatively associated with adolescent-reported use and/or engagement in treatment 

recommendations at Time 2, which was in an unexpected direction. Similarly, 

adolescent-reported encouragement/monitoring of pain symptoms on the ARCS was 

negatively associated with self-reported use and/or engagement in treatment 
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recommendations at Time 2. In sum, many continuous variables were correlated but often 

not in expected directions (see Table 1).  
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Table 1 

Bivariate Correlations Among Continuous Study Variables  
Variable 1 2 3 4 5 6 7 8 9 10 11 12 
1. age -            
2. PROMIS YA 0.08 -           
3. ARCS-A Enc/Mon -0.17 0.08 -          
4. ARCS-A Prot -.33* 0.20 .61*** -         
5. PCS-C -0.24 .33* 0.07 .27* -        
6. PSES -0.14 0.27 0.06 .29* .51*** -       
7. FES Cohesion -0.13 -0.21 -0.02 -0.02 -0.15 -0.14 -      
8. FES Expressiveness -0.23 -.37* 0.12 0.04 -0.11 -0.11 0.21 -     
9. FES Conflict 0.00 0.23 -0.11 -0.02 0.09 0.16 -0.24 -0.19 -    
10. ARCS-P Enc/Mon -0.11 0.24 .46*** .44** 0.15 0.20 -0.03 -0.10 0.05 -   
11. ARCS-P Prot 0.00 0.27 0.13 0.24 -0.14 -0.03 -0.09 -0.02 0.09 .48*** -  
12. PCS-P  0.14 .40** 0.16 0.16 0.12 0.19 -.29* -.30* 0.23 .52*** .52*** - 
13. PAT child 0.24 .36* -0.05 0.10 0.15 0.22 -.34* -.28* .39** -0.12 0.00 .33* 
14. PAT careg 0.26 0.08 0.14 -0.01 -0.24 -0.07 -0.21 -0.01 .30* -0.05 -0.02 0.13 
15. PAT fam bel 0.08 0.18 0.23 0.15 0.12 0.14 -0.22 -0.07 0.15 0.06 0.01 .28* 
16. T2missed 0.12 -0.04 0.00 0.11 -0.03 0.22 -0.02 -0.18 0.09 0.04 0.03 0.04 
17. T2attend 0.05 0.05 -0.11 0.05 0.07 0.01 0.03 0.01 0.07 -0.16 -0.05 0.08 
18. T2txrecs 0.06 -0.09 -.30* -0.16 -0.13 -0.14 0.17 0.10 -0.06 -.40** -0.18 -0.23 
19. T3missed 0.12 0.00 0.03 0.16 0.03 0.22 0.04 -0.16 0.08 0.02 0.00 0.04 
20. T3attend 0.00 0.09 -0.15 0.04 0.09 0.04 0.05 0.01 0.14 -0.14 -0.01 0.12 
21. T3txrecs -0.06 -0.04 -0.18 -0.07 -0.14 -0.01 -0.02 0.04 0.26 -0.20 -0.05 -0.10 
22. painhigh -0.02 0.21 -0.16 0.24 0.22 .32* -0.09 -0.17 .42** -0.09 0.27 0.21 
23. paindiff -0.03 -0.06 -0.03 0.14 -0.17 0.02 0.09 -0.08 0.09 -0.31 0.06 0.01 
24. PROMIS YPI 0.03 .39** -.31* -0.18 0.20 .35* -0.06 -0.06 0.29 -0.09 0.19 0.16 
M 15.00 12.61 20.75 25.42 27.60 20.29 16.35 16.23 11.70 23.65 26.98 23.80 
SD 1.68 8.73 5.97 10.41 12.38 6.05 1.55 1.51 1.80 4.20 9.59 10.81 
n 64 49 57 57 58 58 56 56 56 55 55 54 
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Table 1 (continued) 

Bivariate Correlations Among Continuous Study Variables 
Variable 13 14 15 16 17 18 19 20 21 22 23 24 
13. PAT child -            
14. PAT careg .50*** -           
15. PAT fam bel 0.03 0.14 -          
16. T2missed 0.16 0.07 -0.06 -         
17. T2attend .28* 0.16 -0.19 0.04 -        
18. T2txrecs -0.01 0.03 -0.09 0.22 .56*** -       
19. T3missed 0.12 0.00 -0.09 .94*** 0.18 .26* -      
20. T3attend 0.25 0.14 -0.17 0.09 .96*** .52*** .25* -     
21. T3txrecs -0.02 0.10 0.03 .33** .55*** .60*** .41*** .63*** -    
22. painhigh .39* 0.16 0.15 0.03 .30* 0.23 0.04 0.28 0.24 -   
23. paindiff 0.19 0.26 -0.13 .38* 0.28 0.27 .42** 0.29 .31* 0.19 -  
24. PROMIS YPI 0.24 -0.05 0.20 -0.03 0.10 0.00 0.02 0.12 0.09 0.31 0.00 - 
M 0.26 0.23 0.14 1.39 3.00 0.49 1.78 3.80 0.61 8.50 5.95 14.51 
SD 0.20 0.20 0.16 1.85 3.14 0.43 2.26 4.14 0.68 1.50 2.00 4.90 
n 46 48 47 64 64 64 64 64 64 45 40 47 
Note. T2 = Time 2 (3-months post intake); T3 = Time 3 (6-months post intake); Enc/Mon = Encouragement/Monitoring;  
Prot = Protectiveness; PAT child = child problems; PAT careg = caregiver problems; PAT fam bel = negative family  
beliefs; missed = total missed (no show and cancel) treatment sessions; attend = total treatment sessions attended;  
tx recs = adolescent-reported use and/or engagement with treatment recommendations; painhigh = highest/worst pain  
intensity rating at T1; paindiff = pain intensity difference rating at T1.                                                                                                                                                                                                                                                         
* p < .05; ** p < .01.; *** p < .001. 
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Aim 1. To examine predictive associations of family-level factors with treatment 

compliance among adolescents with chronic pain. 

The first set of three regression analyses considered prediction to each of the Time 2 and 

Time 3 treatment compliance variables from Time 1 caregiver-reported FES family-level factors, 

co-varying Time 1 adolescent-reported anxiety, which permitted these variables to compete 

against each other in predicting symptom outcomes (see Table 2). The only significant finding 

was that higher levels of Time 1 family conflict predicted adolescent-reported use and/or 

engagement with treatment recommendations at Time 3. The next set of three regression 

analyses considered prediction to each of the Time 2 and Time 3 treatment compliance variables 

from Time 1 caregiver-reported ARCS-P, PCS-P, and PAT factors, co-varying Time 1 

adolescent-reported anxiety (see Table 3). The only significant difference was that lower levels 

of Time 1 caregiver-reported ARCS-P encouragement/monitoring predicted adolescent-reported 

use and/or engagement with treatment recommendations at Time 2. Family variables did not 

predict the number of total missed or total attended sessions at Times 2 and 3.  

 

Table 2 

Multiple Regression Analyses with Time 1 Caregiver-Reported FES Indices Predicting Time 2 
and Time 3 Treatment Compliance Variables 
  Time 2 (3 months; n = 62) 
Time 1 predictors 3mo missed 3mo attend 3mo tx recs 
FES Cohesion 0.03 0.08 0.18 
FES Expressiveness -0.21 0.07 0.09 
FES Conflict 0.08 0.08 -0.02 

      Time 3 (6 months; n = 61) 
  6mo missed 6mo attend 6mo tx recs 
FES Cohesion 0.10 0.11 0.02 
FES Expressiveness -0.18 0.10 0.06 

FES Conflict 0.08 0.15 0.19* 
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Note. Coefficients are standardized Beta weights. Analyses considered prediction from Time 1 
FES variables controlling for Time 1 adolescent-reported anxiety symptoms on the PROMIS-
YA. missed = total missed (no show and cancel) treatment sessions; attend = total treatment 
sessions attended; tx recs = adolescent-reported use and/or engagement with treatment 
recommendations.                                                                                                                           
* p < .05.  

 
Table 3 
 
Multiple Regression Analyses with Time 1 Caregiver-Reported ARCS-P, PCS-P, and 
PAT Indices Predicting Time 2 and Time 3 Treatment Compliance Variables 

  Time 2 (3 months; n = 62) 
Time 1 predictors 3mo missed 3mo attend 3mo tx recs 
ARCS-P Enc/Mon 0.14 -0.23 -0.41* 
ARCS-P Prot -0.01 -0.06 -0.02 

PCS-P  -0.06 0.26 -0.05 
PAT child 0.23 0.11 -0.09 
PAT careg -0.08 0.11 -0.02 
PAT fam bel -0.03 -0.26 -0.02 
    

 
Time 3 (6 months; n = 61) 

  6mo missed 6mo attend 6mo tx recs 
ARCS-P Enc/Mon 0.15 -0.28 -0.23 
ARCS-P Prot -0.16 -0.05 0.05 
PCS-P  0.04 0.32 -0.02 
PAT child 0.32 0.01 0.13 
PAT careg -0.27 0.11 0.11 
PAT fam bel -0.20 -0.25 0.06 

Note. Coefficients are standardized Beta weights. Analyses considered prediction from Time 1 
ARCS-P, PCS-P, and PAT variables controlling for Time 1 adolescent-reported anxiety 
symptoms on the PROMIS-YA. Enc/Mon = Encouragement/Monitoring; Prot = Protectiveness; 
PAT child = child problems; PAT careg = caregiver problems; PAT fam bel = negative family 
beliefs; missed = total missed (no show and cancel) treatment sessions; attend = total treatment 
sessions attended; tx recs = adolescent-reported use and/or engagement with treatment 
recommendations.                                                                                                                           
* p < .05.  

 

Aim 2. To examine predictive associations of adolescent-level factors with treatment 

compliance among adolescents with chronic pain. 

Aim 2 analyses considered prediction to each of the Time 2 and Time 3 treatment 

compliance variables from Time 1 self-reported adolescent-level factors, again co-varying Time 
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1 adolescent-reported anxiety (see Table 4).  Results indicated 1) higher levels of Time 1 PSES 

adolescent-reported self-efficacy predicted the total number of missed sessions (i.e., number 

cancelled and/or no-showed) at Time 2; 2) lower levels of adolescent-reported acceptance on the 

CPAQ and lower levels of ARCS-A encouragement/monitoring both predicted the level of 

adolescent-reported use and/or engagement with treatment recommendations at Time 2; and 3) 

lower levels of Time 1 adolescent-reported acceptance levels on the CPAQ predicted the number 

of treatment sessions attended at Time 3. Adolescent-level factors did not predict the number of 

treatment sessions attended at Time 2, the number of total missed sessions at Times 2 and 3, or 

level of adolescent-reported use and/or engagement with treatment recommendations at Time 3.  

 

Table 4 

Multiple Regression Analyses with Time 1 Adolescent-Reported CPAQ, ARCS-A, PSC-C, and 
PSES Indices Predicting Time 2 and Time 3 Treatment Compliance Variables 
  Time 2 (3 months; n = 62) 
Time 1 predictors 3mo missed 3mo attend 3mo tx recs 
CPAQ  0.21 -0.33 -0.42* 
ARCS-A Enc/Mon -0.06 -0.25 -0.41* 
ARCS-A Prot 0.12 0.19 0.14 
PCS-C -0.22 0.04 -0.11 
PSES 0.43* -0.22 -0.31 

      Time 3 (6 months; n= 61) 
  6mo missed 6mo attend 6mo tx recs 
CPAQ  0.17 -0.35* -0.14 
ARCS-A Enc/Mon -0.16 -0.27 -0.17 
ARCS-A Prot 0.33 0.18 0.07 

PCS-C -0.31 0.03 -0.13 
PSES 0.74 -0.21 -0.02 
Note. Coefficients are standardized Beta weights. Analyses considered prediction from Time 1 CPAQ, 
ARCS-A, PCS-C, and PSES indices controlling for Time 1 adolescent-reported anxiety symptoms on the 
PROMIS-YA. Enc/Mon = Encouragement/Monitoring; Prot = Protectiveness; missed = total missed (no 
show and cancel) treatment sessions; attend = total treatment sessions attended; tx recs = adolescent-
reported use and/or engagement with treatment recommendations.                                                                                                                              
* p < .05.  
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Aim 3. To examine whether adolescent-level factors moderate relations between family-

level factors and treatment compliance among adolescents with chronic pain. 

Aim 3 analyses considered whether Time 1 adolescent-level factors moderated the 

relations between Time 1 family-level factors and treatment compliance variables at Time 2 and 

Time 3 (see Table 5). Relevant family-level and adolescent-level factors from Aims 1 and 2 that 

significantly predicted Time 2 and/or Time 3 outcome variables (i.e., ARCS-P 

encouragement/monitoring, ARCS-A encouragement/monitoring, CPAQ acceptance, and PSES 

self-efficacy predicted engagement in treatment recommendations at Time 2; PAT negative 

family beliefs, PCS-P catastrophizing, and CPAQ acceptance predicted attended sessions at 

Time 3) and cross-product interaction terms of these adolescent- and family-level variables were 

included in regression analyses. Family-level factors predicted Time 2 compliance variables; 

however, no interaction terms significantly predicted Time 2 compliance variables. Adolescent-

reported levels of acceptance on the CPAQ predicted the number of treatment sessions attended 

at Time 3. However, only the PCS-P × CPAQ interaction term trended significance towards 

predicting the number of treatment sessions attended at Time 3. Thus, no post hoc probing 

analyses were conducted.  

 

Table 5 

Multiple Regression Analyses for Family × Adolescent Factor Interaction Terms in the 
Prediction of Time 2 and Time 3 Treatment Compliance Variables 
  Time 2 (3 months; n = 62) 
Time 1 predictors 3mo tx recs 
ARCS-P Enc/Mon x CPAQ 

       ARCS-P Enc/Mon -0.40** 
      CPAQ -0.22 
      ARCS-P Enc/Mon x CPAQ -0.05 
ARCS-P Enc/Mon x ARCS-A Enc/Mon 

       ARCS-P Enc/Mon -0.31* 
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Table 5 (continued)       
 

ARCS-A Enc/Mon 0.05 
      ARCS-P Enc/Mon x ARCS-A Enc/Mon 0.23 
ARCS-P Enc/Mon x PSES 

       ARCS-P Enc/Mon -0.39** 
      PSES -0.06 
      ARCS-P Enc/Mon x PSES -0.04 

  Time 3 (6 months; n = 61) 

 
6mo attend 

PAT fambel x CPAQ 
       PAT fambel -0.25 

      CPAQ -0.28* 
      PAT fambel x CPAQ -0.02 
PCS-P x CPAQ 

       PCS-P 0.06 
      CPAQ -0.27 
      PCS-P x CPAQ -0.29 
Note: Coefficients are standardized Beta weights. Enc/Mon = Encouragement/Monitoring; PAT fam bel = 
negative family beliefs; attend = total treatment sessions attended; tx recs = adolescent-reported use 
and/or engagement with treatment recommendations.                                                                                                                           
* p < .05; ** p < .01. 

 

Aim 4. To examine co-occurring associations among family-level factors with impairment 

variables among adolescents with chronic pain. 

Aim 4 regression analyses considered cross-sectional predictions to the Time 1 functional 

impairment variables from Time 1 caregiver-reported FES family-level factors, co-varying Time 

1 adolescent-reported anxiety (see Table 6). Lower levels of expressiveness were associated with 

higher levels of adolescent-reported interference/functional disability levels on the PROMIS-YPI 

SF. The next set of analyses considered cross-sectional associations with each of the Time 1 

functional impairment variables from Time 1 caregiver-reported ARCS-P, PCS-P, and PAT 

variables, co-varying Time 1 adolescent-reported anxiety (see Table 7). Findings indicated that 



 52	

lower levels of ARCS-P encouragement/monitoring were associated with increased adolescent-

reported interference/functional disability levels on the PROMIS-YPI SF.  

 

Table 6 

Multiple Regression Analyses with Time 1 Caregiver-Reported FES Associations with Time 1 
Functional Impairment Variables 
  Time 1 impairment variables (N = 64) 
Time 1 predictors Interference Pain high Pain diff 
FES Cohesion -0.035 -0.24 -0.05 
FES Expressiveness -0.98** 0.41 -0.04 
FES Conflict 0.005 0.06 0.09 
Note. Coefficients are standardized Beta weights. Analyses considered prediction from Time 1 FES 
variables controlling for Time 1 adolescent-reported anxiety symptoms on the PROMIS-YA. Interference 
= functional disability on the PROMIS-YPI; Pain high = highest/worst pain intensity rating; Pain diff = 
pain intensity difference rating.                                                                                                                              
** p < .01.  

 
 
Table 7  
 
Multiple Regression Analyses with Time 1 Caregiver-Reported ARCS-P, PCS-P, and PAT 
Associations with Time 1 Functional Impairment Variables 
  Time 1 impairment variables (N = 64) 
Time 1 predictors Interference Pain high Pain diff 
ARCS-P Enc/Mon -0.36* -0.24 -0.40 
ARCS-P Prot 0.34 0.41 0.13 
PCS-P  -0.05 0.06 0.21 
PAT child 0.00 0.47 -0.05 
PAT careg -0.11 0.13 0.29 
PAT fam bel 0.15 0.23 -0.12 
Note. Coefficients are standardized Beta weights. Analyses considered prediction from Time 1 FES 
variables controlling for Time 1 adolescent-reported anxiety symptoms on the PROMIS-YA. Enc/Mon = 
Encouragement/Monitoring; Prot = Protectiveness; PAT child = child problems; PAT careg = caregiver 
problems; PAT fam bel = negative family beliefs; Interference = functional disability on the PROMIS-
YPI; Pain high = highest/worst pain intensity rating; Pain diff = pain intensity difference rating.                                                                                                                              
** p < .01.  
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Aim 5. To examine co-occurring associations among adolescent-level factors with 

impairment variables among adolescents with chronic pain. 

The final set of analyses considered cross-sectional predictions to each of the Time 1 

functional impairment variables from Time 1 self-reported adolescent-level factors, co-varying 

Time 1 adolescent-reported anxiety (Table 8). Results indicated the following: 1) lower levels of 

pain acceptance on the CPAQ were associated with increased adolescent-reported functional 

disability levels on the PROMIS-YPI SF; 2) lower levels of ARCS-A encouragement/monitoring 

and higher levels of ARCS-A protectiveness were associated with higher levels of adolescent-

reported pain intensity; and 3) higher levels of ARCS-A protectiveness were associated with the 

pain intensity difference scores. 

 

 Table 8 

Multiple Regression Analyses with Time 1 Adolescent-Reported CPAQ, ARCS-A, PCS-C, and 
PSES Associations with Time 1 Functional Impairment Variables 
  Time 1 impairment variables (N = 64) 
Time 1 predictors Interference Pain high Pain diff 
CPAQ  -0.34* -0.06 0.22 
ARCS-A Enc/Mon -0.27 -0.42** -0.24 
ARCS-A Prot -0.15 0.41* 0.38* 
PCS-C 0.02 0.00 -0.26 
PSES 0.15 0.13 0.14 
Note: Coefficients are standardized Beta weights. Analyses considered prediction from Time 1 FES 
variables while controlling for Time 1 adolescent-reported anxiety symptoms on the PROMIS-YA. 
Enc/Mon = Encouragement/Monitoring; Prot = Protectiveness; Interference = functional disability on the 
PROMIS-YPI; Pain high = highest/worst pain intensity rating; Pain diff = pain intensity difference rating.                                                                                                                              
* p < .05; ** p < .01.  
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CHAPTER 4 

DISCUSSION 

This study is unique in that it explored risk and resilience contributing to treatment 

compliance and functional impairment among youth with chronic pain during adolescence, a less 

frequently targeted but crucial developmental period for considering pediatric chronic pain. The 

investigation of such an integrated model with shared family-level risk factors (e.g., maladaptive 

parent behaviors, poorly functioning family environments) interacting with adolescent-specific 

variables to confer risk or resilience has not been pursued to date. Therefore, this study 

contributes to the extant literature by examining the extent to which family-level and adolescent-

level factors may predict treatment compliance and functional impairment among adolescents 

within a multidisciplinary chronic pain clinic.  

Overall, findings suggest that many of the factors assessed in this study, as well as the 

interaction of these factors, largely were not associated with improved treatment compliance 

among this sample. However, there is some indication that family-level risk factors may predict 

higher levels of engagement in treatment, whereas adolescent-level resilient factors in fact 

predicted lower levels of engagement. Consistent with prior research, findings revealed several 

family-level and adolescent-level factors that were associated with increased functional 

impairment among this sample, though several indices did not evidence significant relations 

despite having a documented influence in the extant literature. The negative or null relations 

among these family risk factors, adolescent resilience factors, treatment compliance, and 

functional impairment are somewhat surprising given previous research showing a positive 

association between these dimensions in other pediatric samples. The aims and associated 

results, presented below, attempt to delineate pathways to risk and resilience among adolescents 
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with chronic pain while also introducing new questions regarding clinically meaningful 

influences during this unique developmental stage. However, statistical concerns and study 

limitations should also be taken into consideration when interpreting results. 

Aims 1 - 3 

The present regression analyses considering adolescent-, parent-, and family-level factors 

revealed significant predictions to treatment compliance variables; however, it is notable that 

most findings were in opposite directions than initially hypothesized. For example, higher levels 

of Time 1 family conflict predicted adolescent-reported use and/or engagement with treatment 

recommendations at Time 3, though it was initially hypothesized that lower conflict levels would 

predict greater engagement. Similarly, higher levels of Time 1 adolescent-reported self-efficacy 

on the PSES predicted the number of missed sessions, whereas it was initially hypothesized that 

it would predict improved treatment compliance. Finally, lower levels of acceptance and lower 

levels of ARCS-A encouragement/monitoring predicted sessions attended and engagement in 

recommendations, whereas it was initially hypothesized that such resilience factors would 

predict lower levels of treatment compliance. Overall, these results suggest that higher levels of 

family risk factors may in fact motivate adolescents to engage more in treatment 

recommendations, whereas adolescent resilience factors may make adolescents less likely to 

attend treatment sessions or engage in treatment recommendations. Findings also revealed that 

family-level factors do not significantly interact with adolescent-level factors to predict treatment 

compliance through moderating pathways.  

In 2013, Stinson and colleagues aimed to explore treatment service needs of young adults 

(i.e., ages 18-29) with chronic pain by qualitatively interviewing them and their health care 

providers. Interestingly, some participants indicated that they place a lower priority on pain 
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management and treatment compared with other demands on their time. Health care providers 

described a difficulty of maintaining a consistent pain management regimen with this age group 

due to developmentally-related barriers (e.g., difficulty prioritizing healing or reduction of pain 

at the expense of balancing other areas of life). In fact, one health care provider stated, “An 

overriding theme for some of our younger patients [is] that, ‘I don’t want to go to CBT, I don’t 

want to go manage this, I want it gone, I’m 20 years old, I don’t want to have this for the rest of 

my life” (Stinson et al., 2013). As an attempt to translate those claims to the present study with a 

developmentally younger sample, adolescents who are more accepting of their pain or believe 

that they are still able to function despite pain may in fact just “want it gone” and choose to place 

more importance on other areas of their life (e.g., school, peers) rather than prioritizing pain 

management and treatment. As such, they may have focused on independently managing their 

pain and utilizing positive social support (i.e., with encouraging parental responses) rather than 

relying on psychological treatment. Nevertheless, research is also needed to better understand the 

role of other potentially relevant barriers for adolescents or families (e.g., stigma) in predicting 

treatment compliance (Rosenbloom, Rabbitts, & Palermo, 2017; Stinson et al., 2013).  

Methodological and statistical concerns should also be taken into consideration when 

interpreting these analyses. Given that family-level and adolescent-level factors were only 

assessed at Time 1, it is unclear whether such dimensions changed through the course of 

treatment and ultimately impacted the level of engagement and attendance in treatment at Times 

2 and 3. Further statistical limitations are discussed below. Taken together, further examination 

is needed to better understand the impact of developmentally relevant family-level and 

adolescent-level factors on treatment compliance among adolescents with chronic pain.   
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Aims 4 and 5 

Findings related to co-occurring functional impairment were significant in expected 

directions, consistent with initial hypotheses. Similar to previous literature, findings from the 

present study revealed that lower levels of family expressiveness, lower levels of ARCS-P 

encouragement/monitoring, and lower levels of pain acceptance on the CPAQ were associated 

with increased adolescent-reported interference/functional disability levels on the PROMIS-YPI 

SF. In addition, lower levels of ARCS-A encouragement/monitoring and higher levels of  

ARCS-A protectiveness were both associated with higher levels of adolescent-reported pain 

intensity, whereas higher levels of ARCS-A protectiveness were associated with pain intensity 

difference scores. These findings support the notion that adolescents are at risk for experiencing 

increased levels of functional impairment and disability and thus have significant health care 

needs due to chronic pain. At the same time, further investigation is warranted to assess what 

constitutes clinically meaningful outcomes of chronic pain treatment among adolescents. Given 

the developmentally unique circumstances that are related to functioning among this age group, 

there may be vulnerabilities that emerge in adolescence related to health risk behaviors and poor 

access to health care for chronic pain management (Rosenbloom et al., 2017). Recently, 

Rosenbloom and colleagues (2017) provided evidence that education and vocation, transitioning 

towards independence from parents/family, and peer and romantic relationships should be 

specifically considered as clinically meaningful indices of functional outcomes among 

adolescents with chronic pain. In turn, it may be possible that traditional approaches to assessing 

functional impairment among pediatric chronic pain (i.e., functional disability, pain intensity, 

school absences) may not be sufficient and/or developmentally relevant when considering the 

experience of adolescents.  



 58	

Strengths, Limitations, and Future Directions 

 The present study has several methodological strengths. A primary strength was the 

unique sample characteristics that only included adolescents, which allowed for analyses to 

consider treatment implications of youth within a specific and crucial developmental period for 

pediatric chronic pain. In addition, the fact that this study was conducted within an active 

multidisciplinary pain clinic provides translational implications for clinical practice in a real-life 

setting. Further, the consideration of patterns of multi-level (i.e., individual, parent, and family) 

factors allowed for a more comprehensive approach to assessing risk and resilience that includes 

both adolescent-specific qualities, as well as contextual factors. Previous studies have typically 

relied on only one informant and have not tried to clarify the moderating role of adolescent and 

family factors that may influence treatment compliance or outcomes among adolescents with 

chronic pain (KyngÄs et al., 2000). Further, this study utilized adolescent-reported anxiety and 

functional interference symptoms (versus parent proxy measures of child anxiety or other parent-

reported impairment measures), which may underestimate youth’s symptoms. The current study 

intentionally focused on child-reported anxiety and functional impairment because prior research 

suggests that children in outpatient and pediatric chronic pain samples are generally better 

informants of their own symptoms relative  to parent report (Cosi et al., 2010; Cunningham et al., 

2014; Tran et al., 2016). Data were also collected through comprehensive chart reviews of 

treatment compliance, which provided an objective assessment method in a clinical research 

setting that attenuated typical concerns related to using self-report indices. In addition, this study 

was one of the first that aimed to understand the personal meaning or the perceived impact (i.e., 

level of acceptance, self-efficacy) of chronic pain on adolescents, which was also lacking in the 

extant literature (KyngÄs et al., 2000). In turn, this study uniquely sought to investigate how 
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adolescent resilience strategies elevate their personal commitment to engaging in treatment, 

though resilience is rarely assessed when considering implications for treatment compliance. 

Despite these strengths, the contributions of this investigation must be interpreted within 

the limitations of the study design and challenges encountered during study implementation 

within an active and busy multidisciplinary pain clinic. Although the data were collected using 

multiple informants and multiple methods of assessment, the majority of findings were 

dependent on self-report questionnaires.  Second, because of the time constraints associated with 

administering questionnaires in the waiting room before each visit, additional measures of 

interest could not be added within the protocol. For example, it would be especially interesting to 

examine depression as a treatment outcome and/or controlled variable within analyses, 

particularly as previous research identifies depressive symptoms as a common correlate of 

pediatric chronic pain (Walker & Greene, 1989). Additionally, the PROMIS-YA measure used to 

assess anxiety in the present study is not a DSM-referenced scale and thus is not a substitute for 

diagnoses of psychopathology as would be the case for diagnostic interviews. Similarly, the 

Functional Disability Inventory (FDI; Walker & Greene, 1991) is typically the gold standard for 

assessing functional interference in daily activities due to pain (Claar & Walker, 2006; Palermo 

et al., 2008). However, because the PROMIS-YA and PROMIS-YPI were already administered 

to patients at the Nemours/AIDHC clinic, it was not feasible to change pre-existing measures for 

the present study.  

Another limitation in this study was the lack of a formal measurement of treatment 

compliance or fidelity to the treatment protocol. Comprehensive chart reviews were conducted to 

measure treatment compliance by assessing treatment sessions missed and/or attended, as well as 

recording self-reported use and/or engagement in recommendations to the clinician at each 
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appointment. However, this methodological approach may have failed to account for other 

potential barriers to treatment attendance (e.g., insurance, access to transportation, missing 

school and/or work, child care), which, in turn, would have impacted treatment compliance and 

engagement in recommendations. Overall, chart reviews provided adequate details about 

participants completing homework assignments and their perceived benefit from skills that were 

introduced in session However, the actual fidelity to use these skills, how much adolescents 

understood such concepts at the end of treatment, and continued use of skills following discharge 

were never concretely measured during the course of this study.  

Finally, there was inconsistent follow-up with participating families throughout the 

course of this study, which led to missing data and the inability to assess treatment outcomes. 

Although FIML estimations and weighted summary scores were conducted to statistically 

account for missing data, some clinically meaningful indices could not be collected at certain 

time points. Given the lack of available staff to monitor families in the waiting room, many 

questionnaires were returned with missing items and/or missing subscales of measures. Because 

of low internal consistency (alpha) values (i.e., FES organization and control subscales) and 

large amounts of missing data (i.e., school absences) with this sample, certain indices had to be 

removed from the analytic plan. In addition, lack of available staff and working in an active and 

busy clinic prevented measures to be re-administered to participants at Times 2 and 3. Despite 

significant efforts to obtain follow-up data (i.e., visiting families at other clinic visits, mailing 

questionnaires home, calling families to complete questionnaires via phone), most follow-up 

questionnaires were either not returned or incomplete. These follow-up assessments would have 

provided meaningful information about potential changes in family-reported and adolescent-

reported factors over the course of treatment, as well as treatment outcome data. 
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Keeping the limitations of the present study in mind, specific recommendations can be 

made for future research. First, given the oversampling of females in the current sample, the 

present findings may be more applicable to females than males. Although female youth are at 

greater risk for experiencing chronic pain (King et al., 2011), future work should include a 

greater sampling of males to improve the generalizability of findings. Second, although the self-

report measures utilized throughout this study demonstrated strong test-retest reliability and 

internal consistency (e.g., Claar et al., 2010; Crombez et al., 2003; Goubert et al., 2006; Logan et 

al., 2012; McCracken et al., 2010; Van Slyke & Walker, 2006; Walker et al., 2006), future 

studies should seek to gather data using a more diverse multi-method assessment strategy (e.g., 

interviews or more detailed questionnaires) to concretely assess for use and engagement in 

treatment recommendations, as well as potential treatment outcomes. Similarly, future research is 

needed with adolescents with chronic pain using additional methods that assess changes in 

perceived resilience related to their illness and changes in personal goals as a result of 

participating in treatment.  

Third, future studies should incorporate formal measures of fidelity and compliance to 

the treatment protocol. Treatment protocol checklists should be completed after each session to 

ensure that the recommendations of that week were effectively followed (using rating scales to 

identify frequency of use during the past week, confidence with independently using skills, and 

perceived benefit of skills), and a qualitative interview should be conducted regularly to assess 

feasibility, engagement, and perceived benefit from skills taught, as well as patient outcomes. As 

previously mentioned, comorbid anxiety and depression diagnoses are common among youth 

with pediatric chronic pain (Walker & Greene, 1989), and it is important to consider if and how 

that may compromise effective dissemination of brief treatments for pediatric chronic pain in a 
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multidisciplinary setting. However, there is limited research examining CBT tailored specifically 

to the needs of youth with pediatric chronic pain and comorbid diagnoses (Warner et al., 2011; 

Sieberg, Flannery-Schroeder, & Plante, 2011), and treatment outcomes are typically not 

compared between youth with or without clinical anxiety and/or depressive symptoms. 

Therefore, it is essential that effective procedures be utilized to assess for compliance of 

treatment for chronic pain management specifically, particularly to account for barriers to 

engaging in treatment recommendations because of anxiety or depressive symptoms. 

In addition, future studies should employ larger sample sizes and continue to make efforts 

towards consistently following up with participating adolescents and families throughout the 

course of treatment, while taking into account the unique barriers to conducting research in a 

clinical setting. Adequate staffing to help with completing questionnaires efficiently and 

thoroughly, as well as open communication and collaboration with other medical providers (e.g., 

if the child has another appointment on the same day), will help improve the likelihood that 

participants complete study measures and also follow-up at later time points in the course of 

treatment. Achieving these goals, even within the context of working within an active and busy 

multidisciplinary clinic setting, will help better understand the clinical significance of these risk 

and resilience factors in predicting treatment compliance and more robust outcomes.   

Lastly, expanding the investigation beyond the adolescent and family context, such as 

through the inclusion of peer, school, and neighborhood factors (Forgeron et al., 2010), may 

further enrich the unique patterns of risk and resilience impacting this population from a broader 

developmental and psychosocial perspective. Research has also suggested that other barriers to 

care at both the healthcare and societal level, including a lack of understanding, empathy, and 

social acceptance (i.e., a child with chronic pain hearing that it was “all in their head”), may 
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deter some adolescents from pursuing treatment and these barriers should be further investigated 

at this developmental stage (Simons et al., 2010; Stinson et al., 2013). It would also be crucial for 

future research to investigate how factors that influence treatment compliance potentially differ 

across various pediatric chronic pain conditions (e.g., functional abdominal pain vs. chronic 

migraine). Given the varying prevalence rates of chronic pain conditions among youth (King et 

al., 2011), it is important to consider the unique contributions of individual, familial, and 

psychosocial risk and resilience factors that may play a role in promoting treatment compliance 

and better outcomes across these different populations from a developmental perspective. 

Conclusions and Clinical Implications 

In conclusion, results from this study revealed that most family-level and/or adolescent-

level factors assessed, as well as the interaction of these factors, did not significantly predict 

improved treatment compliance among adolescents with chronic pain. However, several findings 

indicated that family-level risk factors may lead to greater engagement in treatment, whereas 

adolescent-level resilience factors in fact predict lower levels of engagement. Study limitations 

and statistical concerns warrant that these findings be interpreted with caution. It is important for 

future studies to devise better strategies of providing consistent follow up within a 

multidisciplinary clinic setting in order to monitor potential changes in risk and resilience factors 

through the course of treatment and also to assess clinically meaningful treatment outcomes for 

adolescents.    

Findings from the present study contribute to our understanding of the unique importance 

of family-level factors within the developmental context of adolescence, while also highlighting 

the need for further investigation of other relevant influences towards treatment compliance and 

functional impairment. Adolescents are in a unique developmental stage marked by 
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neurobiological, psychological, behavioral, and social changes. As such, it is important to 

identify developmentally specific family-level and adolescent-level factors that influence 

treatment compliance and functional impairment among adolescents in order to optimize 

assessment and treatment approaches with this population.  

From a clinical perspective, these findings support the practical importance of assessing 

the clinically complex profile of individual and psychosocial factors among adolescents with 

chronic pain as part of the treatment planning process. Delineating such characteristics can 

inform continuing assessment, as well as tailoring treatment targets, recommendations, and 

outcomes among adolescents with chronic pain within a multidisciplinary treatment setting. 

Unfortunately, there has been limited development and testing of treatments specifically 

targeting adolescents with chronic pain. One exception is a recent pilot study of a peer 

mentorship program (“iPeer2Peer”) for adolescents with chronic pain (Kohut et al., 2016). This 

program provides modeling and reinforcement by peers (i.e., trained young adults with chronic 

pain) to enhance independence around self-management of chronic pain among adolescents. 

However, further work is needed to understand how to adapt chronic pain interventions to target 

specific adolescent needs. In addition, it is not clear whether existing chronic pain treatments are 

effective for adolescents and whether they are able to foster critical developmental outcomes 

such as autonomy and independence (Rosenbloom et al., 2017). Therefore, future studies should 

recruit larger sample sizes of adolescents and conduct subgroup analyses to evaluate adolescent 

outcomes specifically. Although substantial research is still required to better understand the 

impact of chronic pain during this developmental period, the present study takes an important 

step towards highlighting factors related to treatment compliance and functional impairment, 

particularly from a risk and resilience standpoint. 
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