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Abstract

Pain conditions in childhood often continue into adulthood. Childhood chronic pain is related to a 

range of vulnerabilities that may have contributed to the onset of childhood pain or that may co-

occur as a consequence of childhood pain. These vulnerabilities have been shown to maintain pain 

and disability during childhood but may also contribute to long-term developmental and health 

impairments that affect adult life. If progress is to be made in reducing the impact of pain and 

disability through the lifespan, greater efforts need to be directed toward understanding why, for 

whom, and how pain occurring in childhood affects subsequent adult pain and health. In this 

review, a developmental framework is applied to link childhood pain to adult pain highlighting 

childhood vulnerabilities (emotional, health behavior, social/family, and neurobiological) that may 

represent pathways for interventions in childhood to interrupt this trajectory. Psychological 

interventions can play a key role in addressing childhood pain and vulnerabilities associated with 

risk for maladaptive adult outcomes. The review summarizes the evidence base for the 

effectiveness of psychological interventions for childhood chronic pain and identifies gaps and 

opportunities to further develop and test early targeted interventions in childhood to reduce 

childhood chronic pain as well as build resiliency to promote positive adult outcomes. A future 

research agenda is delineated including the need for longitudinal cohort studies from childhood 

into adulthood and testing of both targeted early intervention to reduce risk and build resiliency to 

enhance long-term adult pain, health, developmental, and social outcomes.
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1. Introduction

Pain that persists for longer than three months is common in childhood; 5–8% of youth 

report severe and disabling chronic pain[28]. Pain can affect virtually all aspects of a child’s 

life including physical, psychological, social, and academic/school functioning[43], and is 

associated with family and economic burden[21; 48]. Despite this negative impact, pediatric 
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chronic pain has been relatively understudied, likely for many reasons. Children are a 

smaller segment of the population, symptoms occurring in childhood may be considered 

transitory, and children do not yet incur substantial societal burden. However, children with 

pain are at risk for growing up to become adults with pain, mental health comorbidities, and 

with socioeconomic disadvantage. Therefore, if progress is to be made in reducing the 

impact of pain and disability through the lifespan, greater efforts need to be directed toward 

understanding why, for whom, and how pain that occurs in childhood affects subsequent 

adult life. This includes health outcomes and risk for continued chronic pain in adulthood 

but also adult productivity, longevity, and generativity. An important priority stemming from 

an increased understanding of childhood risk for poor adult outcomes is to design prevention 

approaches to effectively intervene during childhood to prevent a lifelong trajectory of pain 

and disability and to enhance adult developmental outcomes. Psychological interventions 

can play a key role in addressing childhood pain and vulnerabilities associated with risk for 

maladaptive adult outcomes.

Despite the evidence linking childhood pain to maladaptive adult outcomes, prevention 

strategies have been underutilized. Applying a developmental framework to link childhood 

pain to adult pain highlights opportunities to implement interventions in childhood to 

interrupt this trajectory. Indeed, tackling the societal burden of chronic pain is complex and 

requires a range of different intervention approaches. Developmental frameworks will enable 

us to better understand if and how the experience of pain during sensitive periods of life 

leads to continued pain and other adversities in adulthood, informing the need and types of 

interventions that can strengthen and enhance outcomes across the lifespan.

The aims of this review are to: (1) present a developmental model of chronic pain describing 

the vulnerabilities related to the experience of childhood chronic pain that are important to 

adult health and development, (2) provide a brief summary of the evidence for the 

effectiveness of psychological interventions for childhood chronic pain, and (3) identify gaps 

and opportunities for further developing early targeted interventions in childhood to address 

emotional, social/family, health behavior, and neurobiological vulnerabilities, and build 

resiliency to enhance long-term adult pain, health, developmental, and social outcomes. 

Although there is an emerging area of research on adverse childhood experiences as 

increasing risk for pain and psychiatric disorders in adulthood (e.g., [41]), this topic is 

beyond the scope of the present review. Instead, the review is focused on the experiences of 

childhood pain as affecting later adult health and wellbeing.

2. Impact of childhood chronic pain on adult pain, health, and 

developmental outcomes

Available data from both clinical and community samples suggest that pain conditions in 

childhood often continue into adulthood[13; 72]. This is true for primary pain conditions 

such as migraine and functional abdominal pain as well as pain related to chronic disease. In 

fact, many chronic health conditions (e.g., sickle cell disease, chronic pancreatitis) have 

worsening symptoms from childhood to adulthood during which pain becomes more severe 

and exposure to opioids (as well as risk for addiction) also increases[12]. In a longitudinal 
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evaluation of health status from childhood to adulthood among patients with juvenile 

idiopathic arthritis, pain increased and physical health-related quality of life declined in 

adulthood compared to controls[70]. In a clinical sample diagnosed with functional 

abdominal pain (FAP) in childhood, Walker et al[72] found that 35% of patients continued to 

report symptoms consistent with the Rome III criteria for abdominal pain-related FGIDs as 

adults. Moreover, the majority of this subgroup of FAP patients reported developing 

headache and other non-abdominal chronic pain in adulthood and thus appeared to mature 

into adults with FGIDs and comorbid chronic pain. Kashikar-Zuck[27] and colleagues 

conducted longitudinal follow up of a clinical cohort with juvenile fibromyalgia syndrome 

diagnosed in childhood. They found that 58.1% continued to meet full ACR 2010 criteria for 

adult fibromyalgia at young adult follow-up. In a community sample of youth with frequent 

headache, Larsson et al[29] found that 19.1% of youth with childhood headache continued 

with frequent weekly headaches in young adulthood. These studies highlight the risk of 

continued pain from childhood to adulthood.

In addition to the risk for continued pain, there are compelling data to indicate that 

childhood pain is related to poor adult psychological and developmental outcomes. Multiple 

studies have demonstrated that childhood chronic pain predicts depression and anxiety 

disorders in adulthood, controlling for co-occurring psychopathology in childhood (e.g., 

[65]). For example, in a population-based community sample, presence of adolescent 

chronic pain was associated with higher subsequently reported rates of lifetime anxiety 

disorders (21.1% vs 12.4%) and depressive disorders (24.5% vs 14.1%) in adulthood as 

compared with individuals without a history of adolescent chronic pain [42]. Within specific 

pain conditions, there are similar findings. Fearon and Hotopf[13] found an association 

between childhood headache and adult psychiatric morbidity after controlling for social 

class and child mental health comorbidities. In Kashikar-Zuck et al.’s[27] follow up study of 

youth with fibromyalgia, the majority of individuals continued in adulthood to have 

impairments across physical, social, and psychological domains. Evidence also indicates that 

having childhood chronic pain is itself an independent risk factor for future opioid misuse in 

adulthood[20].

Beyond psychological outcomes there are emerging data on the impact of childhood pain on 

adult developmental outcomes including social, vocational, and educational functioning. In a 

recent study, Murray et al.[39] characterized the impact of having chronic pain in 

adolescence on subsequent educational, vocational, and social functioning in young 

adulthood using data from the National Longitudinal Study of Adolescent to Adult Health 

(Add Health). The sample included 3,174 youth with chronic pain and 11,610 without 

chronic pain from the community. Findings demonstrated that the presence of chronic pain 

in adolescence was associated with higher likelihood of dropping out of high school, lower 

likelihood of graduating from college, poor vocational functioning, and social impairments 

in young adulthood.

3. Developmental models of chronic pain

One of the most accepted frameworks for understanding chronic pain is the biopsychosocial 

model of pain, which has been applied to pediatric pain[32]. This model proposes three key 
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domains as influencing an individual’s pain experience: biological factors (e.g., how pain is 

processed by the central nervous system), psychological factors (e.g. cognitive and 

emotional processes related to pain), and social and demographic factors (e.g. 

socioeconomic status, family dynamics). This broad model has been adapted in several ways 

to emphasize developmental factors including pediatric-specific and lifespan perspectives. 

For example, Palermo, Valrie, and Karlson[52] proposed a developmental model that 

considers how changes in children’s physiological, psychological, social, and emotional 

processes during distinct periods of childhood affect both the individual pain experience as 

well as familial perceptions of and responses to pain. Walco and colleagues [71] consider a 

lifespan perspective on chronic pain for developing a chronic pain taxonomy. They highlight 

the importance of factors in childhood such as immaturity, developmental potential, 

plasticity of the central nervous system, child and family psychosocial functioning, and 

intellectual, education, and developmental stages of childhood. Finally, Rosenbloom, 

Palermo, and Rabbitts[56] focus on understanding chronic pain impact in older adolescents 

and young adults using a developmental perspective on the transition to adulthood including 

neurobiological, psychological, behavioral, and social changes that impact education and 

vocation, independence from family, and peer and romantic relationships.

Building from these prior models and perspectives, I propose a developmental model 

identifying childhood vulnerabilities that influence childhood pain as well as adult 

outcomes. As shown in the left panel of Figure 1, childhood chronic pain is related to a 

range of vulnerabilities, which may be pre-morbid and predict the onset of childhood pain 

and/or may emerge as a consequence of childhood pain, co-occurring and maintaining pain 

and disability. Moreover, as shown in the right panel of Figure 1, childhood vulnerabilities 

may also amplify risk for poor adult outcomes including chronic pain (continuation of 

childhood pain or onset of new pain conditions in adulthood), substance use and addiction, 

poor physical functioning, and impairments in educational, vocational, and social 

functioning in adulthood linked to socio-economic disparities (e.g., difficulties with attaining 

higher education, employment, and economic independence). The model links childhood 

chronic pain to adult chronic pain and health outcomes through four pathways: emotional, 

health behavior, social and family, and neurobiological vulnerabilities. Examples of 

actionable targets are listed within each of these four pathways to illustrate how 

psychological interventions could interrupt and modify trajectories of pain throughout the 

lifespan.

3.1. Emotional vulnerabilities.

Examples of emotional vulnerabilities include pain-specific factors such as coping abilities 

and threat appraisal, as well as broader general symptoms of anxiety and depression or 

psychiatric conditions. Data available on premorbid emotional vulnerabilities for 

development of childhood chronic pain are primarily drawn from prospective population-

based community cohort studies demonstrating that emotional concerns (e.g., anxiety, 

depression) detected on screening measures predict onset of chronic pain in childhood (e.g., 

[26]). A more robust literature exists on the co-occurrence of emotional vulnerabilities in 

children with chronic pain, including not only broader psychiatric conditions and symptoms 

such as anxiety[25], post-traumatic stress[23], and depression[63] but also pain-specific 

Palermo Page 4

Pain. Author manuscript; available in PMC 2021 September 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



factors such as pain threat appraisal, pain-related fear, and pain catastrophizing [15]. These 

emotional vulnerabilities have been proposed to amplify or mutually maintain childhood 

pain and to predict poor long-term outcomes in adulthood. For example, studies have shown 

that anxiety and depression symptoms commonly co-occur in youth with chronic pain, and 

that these emotional vulnerabilities persist into young adulthood even as pain symptoms 

remit. Walker, et al [73] demonstrated that individuals falling in a high pain dysfunctional 

subgroup in adolescence, characterized by high severity of pain and gastrointestinal (GI) and 

non-GI symptoms, high pain threat appraisal, low pain coping efficacy, high catastrophizing, 

high negative affect, and high activity impairment had worse long-term adult outcomes 

compared to individuals in a low pain adaptive or high pain adaptive subgroup. Specifically, 

the high pain dysfunctional subgroup was more likely to continue to have functional 

gastrointestinal disorder (FGID) and comorbid non-abdominal chronic pain, and comorbid 

anxiety or depressive disorders in adulthood.

3.2. Health behavior vulnerabilities.

Lifelong health behaviors, including smoking and substance use, sleep, nutrition, and 

physical activity patterns develop during childhood and adolescence[7; 57; 77]. Limited data 

exist on the full range of health behavior vulnerabilities as predicting onset of childhood 

pain. Studies have demonstrated that sleep problems in childhood predict the development of 

subsequent chronic pain[24], highlighting sleep as an important antecedent factor. Most of 

the research on health behavior vulnerabilities focuses on concurrent associations with 

childhood chronic pain. For example, childhood chronic pain is associated with declines in 

physical activity and impairment in performing vigorous physical activities [75], which 

often leads to interference in school attendance and other normative childhood activities 

[43]. Studies examining the interrelationship of sleep and chronic pain have revealed that 

sleep deficiency, characterized by difficulties with quantity or quality of sleep, is highly 

comorbid in youth and adults with chronic pain [35; 53; 69], and is associated with 

diminished physical function, poor quality of life, impaired cognitive function, and increased 

anxiety and depressive symptoms[44; 49]. Health behavior vulnerabilities in childhood may 

impact adult outcomes. For example, in general populations, substance use in adolescence 

predicts adult substance use [68] including alcohol misuse [66] and opioid misuse[6]. 

Similarly adolescent patterns of physical activity predict adult patterns, including low 

activity predicting increased risk for metabolic disorders and obesity in adulthood[58]. In 

pain populations, longitudinal studies demonstrate that sleep problems in adolescence can 

become chronic, persisting over a one-year period[49] and impacting subsequent functioning 

and quality of life. Additional longitudinal studies are needed to understand how health 

behavior vulnerabilities associated with childhood chronic pain predict adult outcomes.

3.3. Social and family vulnerabilities.

Increasing attention has been directed toward understanding social and family vulnerabilities 

in the context of childhood chronic pain including the child’s own relational skills, age-

appropriate autonomy/independence as well as the parenting and family context, including 

parent health, parenting behaviors, parental psychological distress, family dysfunction, and 

the broader family socioeconomic context [18; 52; 67]. Most of the research conducted on 

social and family factors as predictors of the onset of child pain has focused on parent pain 
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status and socioeconomic indicators. Studies show that having one or both parents with 

chronic pain confers greater risk for the child to develop chronic pain in a dose-response 

fashion according to whether neither, one, or both parents have chronic pain [22] [38]. 

Specific parent and family cognitive, emotional, and behavioral factors and family socio-

economic status have been identified as concurrently associated with chronic pain in 

childhood[18; 32; 47]. For instance, parent protective behaviors have been consistently 

associated with increased disability in children with chronic pain[5; 8; 54; 59; 74]. High 

levels of parental distress have also been clearly and consistently linked to increased pain 

and disability in children with chronic pain[52] [33]. More broadly, studies show that family 

and peer relationships are significantly impacted by chronic pain10,12,13. Social 

vulnerabilities also predict future adult health outcomes; socioeconomic conditions and 

housing quality in childhood are associated with an increased likelihood of adult onset 

chronic pain (e.g.,[40]) and low socioeconomic status in childhood predicts adult opioid use 

(e.g., [55]). Additional longitudinal research is needed to understand how the full range of 

parent and family vulnerabilities predict risk for poor adult outcomes.

3.4. Neurobiological vulnerabilities.

While there are many neurobiological vulnerabilities implicated in chronic pain, in the study 

of childhood pain it is particularly relevant to consider structural and functional brain 

circuitries involved in pain, emotion, stress and behavior; neuroplasticity plays an essential 

role in the development of brain circuitry from the neonatal period through to adolescence 

and young adulthood. Emerging studies to understand pain heritability provide some 

evidence that there may be neural correlates associated with risk for developing chronic 

pain. For example, in a novel pilot study using an emotion-cognition fMRI task, altered 

brain activity was found in adolescents who have a parent with chronic pain versus those 

adolescents who do not have a parent with chronic pain, suggesting that a phenotype 

associated with a chronic pain condition may emerge before youth have onset of significant 

pain symptoms [10]. Specifically, this study showed that youth with a parent with chronic 

pain had reduced brain activity in visual processing and affective brain regions, such as the 

amygdala, as well as differences in fronto-parietal regions, similar to what has been shown 

in adults and youth with chronic pain. There is also an emerging literature in youth with 

existing chronic pain (for a review of brain imaging studies see[2]), which demonstrate 

structural changes including widespread gray matter atrophy in motor, affective, 

motivational, emotional, cognitive, memory, and fear-related regions as well as functional 

connectivity changes in neural networks and amygdala-based covariance[60]. Whether any 

particular neurobiological vulnerability occurring in childhood is linked to future adult 

outcomes is not yet known. However, studies in neonates have demonstrated that the 

developing brain is vulnerable and that changes in pain-processing circuits in response to 

nociceptive stimuli can result in long-lasting anatomical and functional changes, which 

could contribute to adult pain and developmental outcomes.
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4. Psychological Treatment to Address Childhood Pain and Vulnerabilities

4.1. Evidence base for psychological interventions for children and adolescents with 
chronic pain

Psychological treatment has been implemented primarily to treat ongoing chronic pain and 

disability in children and adolescents with chronic pain conditions. Cognitive-behavioral 

therapy (CBT) is the most frequently delivered psychological therapy to youth with chronic 

pain conditions. CBT for children is based on theories of behavior, cognition, learning, and 

emotion, similar to adult focused CBT. Specific strategies are focused on improving patient 

function by increasing patient activity level and involvement in pleasant and valued activities 

(“well behaviors”) as well as by altering cognitive content or what a patient thinks about 

pain [45]. In addition, given the influence of parents on children’s adjustment, social 

learning theory also plays a predominant role in treatment conceptualization where strategies 

are intended to alter parental responses to the child’s pain. Child-focused interventions 

typically include relaxation strategies, cognitive restructuring, behavior activation, and sleep 

or lifestyle interventions. Many treatment protocols incorporate several sessions to deliver 

parent-focused strategies intended to change behavioral responses to pain (operant 

strategies). To address the difficulties with children’s access to evidence-based pain 

treatment, digital health interventions using internet interventions and mobile applications 

are now being developed and evaluated (e.g., [51]).

The evidence base for psychological therapies for children with chronic pain is promising as 

summarized in several systematic reviews and meta-analyses of randomized controlled trials 

conducted either in person or remotely through digital health interventions [17] [16]. Among 

youth with headache disorders and youth with mixed chronic pain conditions, psychological 

therapies reduce pain severity and disability. Fewer studies have examined effects of 

psychological therapies on depression or anxiety symptoms but in a small number of studies 

effects were found for reducing anxiety (but not depression) in the short term in youth with 

mixed chronic pain conditions.

Several knowledge gaps remain that are important priorities for psychological intervention 

research in pediatric chronic pain including the need for more high-quality trials with 

adequate sample sizes, and trials including long-term follow up. There is an incomplete 

understanding of the full range of outcomes related to psychological treatment in pediatric 

chronic pain because of the more limited use of outcomes pertaining to pain impact and 

emotional functioning. Few data exist on long-term outcomes from psychological treatment 

in childhood to understand whether treatment is associated with positive young adult 

outcomes. In one of the few exceptions, Randall, et al [61] examined 5-year outcomes 

among youth who had previously received intensive interdisciplinary pain treatment, finding 

continued reductions in pain and disability as well as school completion and independent 

living in young adulthood. Further studies are needed to understand how interventions 

delivered to youth in childhood may affect long-term trajectories of pain or health outcomes.
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4.2. Psychological treatment aimed at addressing childhood vulnerabilities

Although longitudinal studies have demonstrated risk for pain continuation from childhood 

to adulthood, as mentioned, there are very limited long-term studies of whether having 

received psychological treatment for chronic pain in childhood alters adult outcomes, likely 

due to the significant time and resource intense studies needed to address this question. 

Thus, much less is known about “why” and “how” pain in childhood is linked to specific 

adult outcomes, which has limited ability to create interventions to positively alter adult 

outcomes. However, as shown in Figure 1, intervention in childhood targeting emotional, 

health behavior, social and family, and neurobiological vulnerabilities may accomplish the 

proximal goal of reducing pain and disability and modifying vulnerability factors in 

childhood and may also contribute to the distal goal of preventing adult chronic pain and 

promoting positive adult development. Further research is also needed to develop preventive 

intervention approaches which may target vulnerabilities or focus on building resiliency in 

childhood and adolescence. In particular, research on transitional periods– such as the 

transition from middle childhood to adolescence and late adolescence to young adulthood, 

may be particularly important to consider in prevention strategies given these periods are 

defined by rapid change related to vulnerability factors. These are important avenues to 

consider in order to maximize the opportunity to use childhood interventions to positively 

affect adult trajectories.

Of interest in considering how psychological interventions may modify childhood 

vulnerabilities are data on the impact of interventions on neurobiological, emotional, health 

behavior, and social/family vulnerabilities. Changes in neurobiological vulnerabilities have 

been examined following intensive day-hospital treatment (consisting of rehabilitation 

therapies and CBT) in children with chronic pain. For example, Simons et al[60] 

demonstrated that intensive rehabilitation treatment including psychological interventions 

produced changes in youth’s neural connectivity (amygdala connectivity), which was 

associated with a decrease in self-reported pain. Researchers have purported that greater 

neuroplasticity in children compared to adults may lead to interventions producing more 

potent and lasting effects when delivered during childhood before irreversible brain changes 

have occurred[2].

Surprisingly, there are only a few pilot studies that have developed and implemented CBT 

interventions to address emotional vulnerabilities in children with chronic pain. Several 

studies focused on youth with comorbid anxiety or subclinical depression and pain aimed at 

prevention of poor psychological outcomes[64], enhancement of school functioning [34] and 

reduction of disability[11]. One case report presented a transdiagnostic intervention 

targeting emotion regulation and behavior change for treatment of chronic pain, anxiety, and 

depression in two adolescents[1]. There have also been a few studies to target mechanistic 

factors such as pain avoidance or pain threat. For example, in an exposure based 

psychological intervention for abdominal pain in children, reduced pain avoidance was a 

significant mediator of improved abdominal pain symptoms [4]. In an elegant single case 

design cohort series, in vivo graded exposure led to reductions in fear and pain avoidance, 

and pain-related disability in youth with mixed chronic pain conditions [62]. However, 

further data are needed to understand the potential benefits of these approaches.

Palermo Page 8

Pain. Author manuscript; available in PMC 2021 September 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



A few studies have applied psychological interventions to address health behavior 

vulnerabilities, specifically sleep problems. Two small uncontrolled trials used CBT for 

insomnia (CBT-I) to treat co-occurring insomnia symptoms in youth with chronic pain[31; 

46]. Delivering a four-session CBT-I protocol, Palermo et al[46] reported that youth made 

improvements in sleep hygiene and sleep quality, had reduced insomnia symptoms, and 

made improvements in physical and psychological health-related quality of life from pre-

treatment to three-month follow up. This sample included adolescents with insomnia and 

comorbid physical or psychological difficulties, of whom approximately 50% had chronic 

pain. In a pilot study using a hybrid CBT intervention in youth with chronic migraine and 

insomnia, Law and colleagues found that youth made significant improvements from pre-

treatment to post-treatment in reducing headache days and pain-related disability as well as 

improving sleep quality, patterns and insomnia symptoms[31].

Some evidence is available for targeted interventions in the social and family domain to 

modify parent behaviors and parent distress. A pilot randomized controlled trial of problem 

solving skills training (PSST) delivered to parent caregivers had positive findings for 

reducing parent psychological distress and produced downstream effects on reducing child 

distress as well [50]. In systematic reviews of parent interventions[30] psychological 

therapies showed some benefit in improving parenting behavior (e.g., reducing maladaptive 

behaviors) and parent mental health among parents of children with chronic pain. Overall, 

further work is needed to develop intervention strategies to effectively target childhood 

vulnerabilities that may influence long-term trajectories of pain and disability.

4.3. Using prevention focused strategies to build resiliency and promote positive 
development in childhood and adulthood

Given the high prevalence of chronic pain and tremendous personal and societal impact, it is 

surprising that prevention focused interventions have not yet been implemented. A key gap 

in knowledge that is likely preventing progress is understanding what familial and individual 

resilience resources and mechanisms are important for protecting against development of 

chronic pain across the lifespan. Such knowledge may lead to the development of resilience-

enhancing interventions that target different developmental periods. In the field of mental 

health prevention, resiliency factors such as cognitive flexibility, problem solving, emotion 

regulation, and supportive social networks, have been targeted in community and school 

programs to address risk for stress, anxiety, depression, and substance use in 

adolescents[14]. Some programs target known periods of vulnerability for adolescents such 

as the transition from middle school to high school to build resiliency to prevent depression 

and anxiety[36].

There has been some call to arms in pediatric pain to measure resiliency including 

consideration of individual and familial resources and mechanisms [9] such as positive 

affect, positive social interactions, benefit finding, and self-regulation in response to pain. 

However, the context has been focused on children with existing chronic pain and their 

adaptation to pain. It will be critical to expand this focus and consider how resiliency factors 

can protect at risk populations in childhood (e.g., youth of parents with chronic pain, youth 

in low socioeconomic conditions) to prevent onset of pain, and how resiliency factors may 
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relate to positive adult development and health outcomes. In particular, studies are needed 

that focus on the transition to young adulthood where both individual and familial resiliency 

resources may positively support transition to college, employment, and financial 

independence. Moreover, there have been developments in understanding the 

neurobiological underpinnings of resilience [37], with the implication that because of brain 

neuroplasticity in adolescence it is an ideal time to implement resilience-enhancing 

interventions that capitalize on potential for neural reorganization.

5. Summary and Future Research Directions

Childhood is a developmental period that conveys risk for or protection against subsequent 

chronic pain and disability across the lifespan. To address chronic pain at a societal level, 

pain prevention and management must begin in childhood and psychological interventions 

can play a key role. Although studies indicate a continuation of pain from childhood to 

adulthood, longitudinal cohort studies are needed to understand how pain in childhood is 

linked to adult outcomes including studying emotional, social/family, health behavior, and 

neurobiological vulnerabilities. As described in this review, although there is a body of 

evidence for psychological interventions for childhood chronic pain, there are limited 

targeted interventions aimed at modifying child vulnerabilities, most likely due to limited 

knowledge from longitudinal studies. Longitudinal cohort studies are needed that follow 

youth into adulthood. Future research is also needed to develop and evaluate the efficacy of 

targeted psychological interventions for youth with pain conditions addressing these 

vulnerabilities. For example, further work is needed to extend the few pilot interventions that 

have been developed for youth with comorbid anxiety or depression and chronic pain. 

Particularly relevant are the application of transdiagnostic interventions intended to be 

relevant across a range of mental disorders focused on emotion regulation. Trials are 

beginning to emerge in adults with chronic pain using this approach. Boersma et al[3] 

conducted an RCT to test the efficacy of a transdiagnostic emotion–focused exposure 

treatment for adults with chronic musculoskeletal pain and comorbid emotional problems. 

They found that compared to more traditional CBT for chronic pain, transdiagnostic 

intervention produced benefit for reducing pain catastrophizing, pain interference, and 

depression, although anxiety outcomes were not different. Similarly, transdiagnostic 

approaches could be implemented for youth with chronic pain and health behavior 

comorbidities (e.g., insomnia, obesity).

Building on the parent and family intervention research conducted to date, further research is 

needed to understand how and which specific childhood and social and family 

vulnerabilities impact long-term pain and other health and developmental outcomes in 

adulthood. Such research could lead to more focused interventions to prevent maladaptive 

lifespan trajectories, such as those that build and nurture autonomy and independence in 

adolescence, support an adaptive parent role, and specifically address attainment of 

developmental milestones in the transition from older adolescence to young adulthood (e.g., 

supporting transition to college, employment, and financial independence).

Given the scarcity of available pediatric chronic pain treatment in most communities, 

treatments need to be developed with accessibility in mind such as through using digital 
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health interventions. Individuals should have easy access to psychological interventions 

across their lifespan – we shouldn’t expect pediatric patients to be “done” with treatment 

during childhood. There is a particularly crucial gap in treatment in young adulthood [56] in 

which risk for pain and poor developmental outcomes is increased and access to needed 

healthcare resources decline. There is an enormous need to focus on the transition to adult 

medical care in youth with chronic pain. Within other chronic health conditions 

recommendations have been made to support a transition process that starts in early 

adolescence[76]. Barriers to transition have been identified across a wide range of pediatric 

chronic conditions; the most common barriers include relationships with providers, 

difficulties with access and insurance, and beliefs and expectations about adult care[19]. 

Studies are needed in populations of youth with chronic pain to identify the service gaps in 

pain care that are experienced by older adolescents and young adults with chronic pain, and 

possible barriers to transition.

Further work is also needed to understand what individual and familial resiliency factors 

may prevent vulnerabilities that lead to chronic pain. Because the childhood vulnerabilities 

for chronic pain are shared with other negative health outcomes (e.g., mental health, 

substance use), prevention interventions may affect a wide range of behavioral and health 

outcomes. Prevention interventions could produce changes at a critical period of 

development and thereby reduce risk for many negative outcomes in young adulthood – or 

target those at risk (e.g, youth whose parent has chronic pain). As Dr. Maria Montessori 

stated “… in every child is the seed that will mature into an adult.”
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Figure 1. 
Developmental model of chronic pain from childhood to adulthood: implications for 

psychological treatment
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