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Abstract

Holm, S. 2014. Children and Adolescents with Pain in Primary care. Biopsychosocial
determinants and behavioral medicine treatment in a physical therapy framework. Digital
Comprehensive Summaries of Uppsala Dissertations from the Faculty of Medicine 988.
100 pp. Uppsala: Acta Universitatis Upsaliensis. ISBN 978-91-554-8920-5.

Pain during childhood and adolescents is prevalent and longstanding pain can have severe
consequences for children, their families and in the long run for the society. Persisting pain
influences many aspects of life and pain-related disability is often associated with impairment,
decreased health-related quality of life, school functioning, participation in social life, emotional
well-being, and with increased healthcare utilization. The overall aim was to explore, with cross-
sectional design, pain conditions, to identify biopsychosocial determinants and their association
with pain-related disability, and to study the feasibility of applying a behavioral medicine
treatment for adolescents experiencing musculoskeletal pain using randomized controlled
design and multimethod approach. Samples of children and adolescents and their parents
seeking primary care physical therapy for a pain condition, and a sample of treating physical
therapists were included.

The results showed that some children had profiles of biopsychosocial determinants that could
increase the risk for long-term pain-related disability. Many had long pain duration and multiple
pain locations. Girls reported higher levels of catastrophizing compared to boys, who in turn
used more behavioral distraction generally regarded as a positive coping strategy.

Behavioral medicine treatment, based on a biopsychosocial approach, targeting adolescents
with pain was shown to be feasible for use in primary care, with promising outcomes. Tailoring
of the treatment was suboptimal but the effect of behavioral medicine treatment in pain-
related disability exceeded the effect of the control treatment. The satisfaction with treatment
content and results were high for both the control- and experimental condition, significantly
higher for the experimental condition as rated by participants. Learning and delivering the
behavioral medicine intervention was perceived challenging but rewarding by the treating
physical therapists. The biopsychosocial approach in tailoring the treatment, and dialogs with
parents were identified as key aspects in the behavioral medicine treatment program.

In conclusion, in children seeking primary care for pain, the factors associated with pain-
related disability were complex and interrelated. The findings highlight the importance for
primary care health care providers to apply in assessment and treatment the biopsychosocial
approach for improved activities and participation, thereby helping children and adolescents
regain health.
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Introduction

The clinical work in pediatric physical therapy provided me with an im-
portant insight: There were many children and adolescents with pain de-
manding assistance for their pain condition. I was not satisfied with the
treatment outcomes, and quite a few patients returned for more physical
therapy after some time had elapsed. I felt strongly that there was more to
address than a child’s physical problem and studying the pain literature
helped me only partly. The literature on PT interventions targeting chil-
dren and adolescents with pain in primary care was sparse, and could not
guide me in my clinical work. My frustration and urge for more profound
knowledge was the start-off point for this thesis.

The behavioral medicine perspective

Over the past decades, the understanding of the complexity of pain and
the acceptance of pain as a multidimensional experience has grown sig-
nificantly. A broad framework is required to understand the interplay
among the wide range of factors that influence pain. A biopsychosocial
model aids in understanding the ways in which pain influences an indi-
vidual’s life (1-5), and the interrelations among physical, emotional, cog-
nitive and social factors are central. Several existing pain management
approaches are based on the biopsychosocial model and the application of
the model provides guidance in research and clinical practice.

Behavioral medicine has its underpinnings in theories and knowledge
from the biomedical, psychological, behavioral, epidemiological and
social sciences. Behavioral medicine represents a broad interdisciplinary
approach to health and provides concrete guidance for analyzing, treating
and evaluating biopsychosocial factors in pain conditions. This thesis is
founded in the most relevant theories in behavioral medicine for under-
standing and managing pain: theories of pain and exercise physiology (6-
9), learning theories (10-13) and theories in health psychology (14). All
of these theories are comprehensive; therefore, only the concepts with the
greatest relevance to the current research are presented.
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Theories of pain physiology (6, 9, 15) provide information on nociceptive
processes and on how pain is maintained or altered by peripheral inputs.
The perception of pain is often not proportionate to the underlying noci-
ceptive stimulus (9, 16), and many factors in addition to the intensity of a
nociceptive stimulus influence the experience of pain. In 1965, Melzack
and Wall proposed in the gate control theory, which posited that descend-
ing signals from the brain could modulate nociceptive signals at the spi-
nal level. This provided a plausible explanation for which other signals
could influence the pain process (17), such as competing signals from
other peripheral receptors or psychological processes.

Theories of exercise physiology (7, 8) offer guidance and descriptions of
the bodily reactions that occur, for example, when muscular strength and
endurance increases. Exercise refers to structured, repetitive body move-
ments with the purpose of maintaining and/or improving components of
movement and, in turn, activity (7).

Learning theories, including respondent learning, operant learning and
social cognitive theory (SCT), all concern how behaviors are learned and
how they can be changed.

Respondent learning is described as learning by association, and it con-
cerns behaviors that elicit automatic biological responses. When a neutral
stimulus is followed closely in time by an unconditioned stimulus that
elicits an unconditioned response, the previously neutral stimulus will
elicit the same or similar unconditioned response (10). Through respond-
ent conditioning, a previously neutral stimulus can elicit an aversive con-
ditioned response.

According to operant learning principles, a behavior is governed by its
consequences (reinforcement or punishment). Operant conditioning con-
cerns the modification of voluntary behaviors. A behavior can be rein-
forced (which increases the likelihood of the behavior occurring again) or
punished (which decreases the likelihood of the behavior occurring
again), depending on the consequences of the behavior (11).

Another learning theory that is relevant to the behavioral medicine ap-
proach is SCT (13, 18). According to SCT, behaviors exist within a con-
stant, ongoing, dynamic interaction between the individual and the envi-
ronment, referred to as reciprocal determinism. A change in behavior is
regarded as a consequence of the interplay between these factors. Self-
efficacy, a key feature of SCT, is the conviction that one can successfully
execute the behavior required to produce the desired outcome in a specif-
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ic situation (19). Self-regulation is another important concept in SCT.
This concept involves the ability of individuals to control themselves
through goal setting, self-monitoring, the evaluation and adaptation of
behavior performance, and the enlistment of social support. According to
SCT, self-regulating skills are important for the ability to initiate and
withhold behavior change, and such processes are regarded as important
for long-term positive outcomes (20). SCT also describes modeling or
observational learning, which refers to the capacity to learn by observing
others and thereafter to enact the observed behavior (21). Modeling is
believed to play a part in the phenomenon of “pain families,” in which
children experience the same types of pain syndromes as their parents
(22).

Within the field of health psychology, the Transactional Model of Stress
and Coping (14) is important when working with patients with pain. Cop-
ing has been defined as “the individual’s response to internal or external
stressors appraised as taxing or exceeding his or her resources and endan-
gering his or her well-being” (23). The term “stressor” is used to describe
an internal or external stimulus that imposes such high demands that it is
appraised as exceeding an individual’s resources and affecting physical
and psychological well-being (24). What is perceived as a stressor varies
between situations and between individuals’ appraisals of potential harms
or threats. “Primary appraisal” refers to an individual’s evaluation of the
significance of a stressor. An individual’s evaluation of his or her present
ability or resources to control the stressor is referred to as “secondary
appraisal” (24). Appraisals are influenced by individual and situational
factors and may be conscious or unconscious. Secondary appraisal is
influenced by an individual’s self-efficacy beliefs concerning how to
manage a stressor (13). “Coping efforts” refer to the actual strategies,
thoughts or actions undertaken to manage a stressor.

A combination of these theories provides useful guidance for constructing
modern treatments for childhood pain.

Pain in childhood and adolescence

According to international comparisons, Swedish children are healthy
(25). There are, however, indications of a deterioration in both somatic
and psychological health among Swedish school children in recent dec-
ades. Self-reported somatic and psychological problems are currently
twice as common among Swedish schoolchildren as in the mid-1980s
according to data from the Swedish The Swedish National Institute of
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Public Health. However, the increase seems to have plateaued and there
is possible a decrease for some problems (25). According to epidemiolog-
ical data, pain is a common complaint, and many children and adoles-
cents experience pain in their daily lives; approximately every third or
fourth schoolchild experiences recurrent musculoskeletal pain (26, 27).
The prevalence rates of pain during childhood and adolescence vary
greatly and are difficult to estimate because of the lack of congruence
among pain definitions and pain reporting periods in different studies.
According to epidemiological studies, the prevalence of headache is re-
ported to be 8-83%, back pain 14-24%, musculoskeletal pain 4-40%,
abdominal pain 4-53% and multiple pains 4-49% (28). According to
Swedish epidemiological data, 18-23% of schoolchildren report having
headaches, 7-9% report back pain and 14-19% report stomachache ap-
proximately once per week (25, 29). Furthermore, approximately half of
youth presenting with pain problems report pain originating from multi-
ple locations (30, 31). The occurrence of most types of pain is reported to
increase with age (27, 32). Headache, back pain and musculoskeletal pain
appear to occur more frequently in older children and adolescents, where-
as the relationship between age and abdominal pain and multiple pains is
unclear (28).

Epidemiological research indicates that pain of most types is more preva-
lent in girls than in boys, although the reasons for this difference remain
unclear (28, 33). Girls are more likely than boys to experience chronic
pain (27, 28) and pain-related disability (34-36), and girls report higher
pain intensity (27, 37). Girls tend to ascribe their pain to emotional dis-
tress to a greater extent than boys, who are more likely to attribute their
pain to a physical cause (34). However, the significance of these gender
differences and their possible effects on treatment outcomes remain un-
clear.

In the international literature, longstanding pain is referred to as chronic
pain. This wording is not appropriate in Swedish, since the underlining
meaning in chronic is that it is something that is difficult to cure or
change. However, chronic pain is used in this paper, when referring
longstanding pain. In children, as in adults, pain is commonly divided as
acute or chronic (pain lasting more than three months) and as either con-
tinuous or recurrent (i.e., pain with pain-free intervals) (26, 27, 32). Re-
current pain in children can be defined as pain that occurs at least three
times over a period of three months and that interferes with daily activi-
ties (5, 38). By this definition, Huguet et al found in 2009 that 37% in a
sample of schoolchildren had chronic pain (39). In a recent study of a
community sample, 27% of children and adolescents reported chronic
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pain (40), which corresponds well to estimates of chronic pain in adults
(41). In a study by Vervoort et al from 2014 a grading system for the pain
severity (based on the work of Von Korff (42)) was used. Their findings
indicate that a sizeable proportion of schoolchildren report moderate to
severe pain, 14% of a Flemish schoolchildren reported pain in grade I1I or
IV, moderate to severe pain (43). A high incidence of persistent pain at
follow-ups after 1 to 6 years has been reported (26, 44-48), and pain dur-
ing childhood appears to increase the risk of developing a chronic pain
condition that continues into adulthood (49, 50).

The transition from acute pain to chronic pain is a complex process in-
volving biological, psychological and social factors (51). Today, the most
widely used definition of pain is that of the International Association for
the Study of Pain: "Pain is an unpleasant sensory and emotional experi-
ence associated with actual or potential tissue damage, or described in
terms of such damage" (52). This definition embraces a psychological
component and includes the emotional component as an inseparable part
of the pain experience. Hence, pain is much more than nociception, and
biological factors cannot fully explain the pain experienced by an indi-
vidual. Thus, the biopsychosocial assessment and management of pain
conditions in children and adolescents are important to reduce the risk
that a chronic pain condition will affect an individual’s adult life and
quality of life.

Coping with pain

Pain coping strategies are the cognitive and behavioral responses used by
patients to manage painful episodes (53). The use of coping strategies
may affect pain outcomes and influence how well a child adjusts to pain-
related situations (36, 54-56). Most of the knowledge derived from cop-
ing research is based on adult studies. The ways in which children cope
with pain-related stressors appear to differ from the coping strategies of
adults more than was previously believed. Children emotionally appraise
threats and it consequences different from adults, and in turn, choose
different coping strategies (57). Although research on pain coping in
children has increased in recent years, extensive systematic research is
still needed. In addition, the existing studies are often based on secondary
and tertiary care samples. Studies involving primary care samples are
lacking.
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Theoretically, coping strategies can be classified in several ways and
according to several aspects. One way of labeling coping strategies is to
differentiate cognitive coping strategies from behavioral coping strate-
gies. Cognitive coping strategies refer to internal strategies to handle a
stressor, whereas behavioral coping strategies are more activity related
(58). Coping strategies have also been viewed as either emotion-focused
or problem-focused strategies (14). Emotion-focused coping is defined as
efforts aiming to change an individual’s attention or emotional reactions
to a stressor, whereas problem-focused coping is defined as efforts aim-
ing to change an actual behavior (23). Certain coping strategies are not
necessarily better than others; the efficacy of a particular coping strategy
depends on the circumstances in which it is used.

The frequent use of emotion-focused strategies, such as externalizing and
catastrophizing, has been characterized as maladaptive coping and has
been reported to be strongly associated with depression and disability (55,
59). Pain-related catastrophizing has been defined as “an exaggerated
negative ‘mental set’ brought to bear during actual or anticipated pain
experience” (60). In addition, rumination and fearful appraisals of pain
are common. Catastrophizing has been reported to be a predictor of pain-
related disability (PRD) in children and adolescents (54, 56, 61, 62).
Studies report that pain catastrophizing contributes to PRD beyond the
effects of gender, age, pain intensity, negative affectivity (63), higher
levels of anxiety and depression (54). By contrast, a greater use of adap-
tive coping strategies, such as behavioral distraction and positive self-
statements, may assist a child in managing pain and may increase the
feeling of control (64, 65). Recent experimental research has revealed
associations between pain-related cognitions and increased central sensi-
tization. When subjects reduced pain catastrophizing by altering pain-
related thoughts, the signs of central sensitization were reduced (66). This
finding suggests that teaching patients alternative ways of thinking can
have an effect on the central nervous system and can positively affect
pain.

There are no studies of pain coping by children in primary care samples.
However, it is possible to conclude from the above studies that coping
strategies, especially catastrophizing, influence children’s pain condi-
tions. In addition to traditional PT treatment, coping skills training may
be an important target for intervention in primary health care.
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Pain-related fear

Fear is a distressing emotion and a response that motivates escape behav-
ior (67), and the relationship between pain and fear elicits an inherent
automatic response. The fear-avoidance model incorporates both re-
spondent and operant learning mechanisms, and pain-related fear is likely
an integral factor influencing the transition from acute to chronic pain
(67, 68). A child’s coping responses can influence escape/avoidance be-
haviors and can in turn affect the development and maintenance of chron-
ic pain. Parental management and responses to pain (solici-
tous/protective) can also provide inputs to a vicious cycle of pain deterio-
ration.

In addition to causing a child to miss potentially enjoyable social events,
avoidance may lead to reductions in muscle condition and aerobic fitness,
which may in turn increase the pain condition and PRD.

The fear-avoidance model predicts that the continuation of valued activi-
ties should reduce disability (67). Graded exposures to previously avoid-
ed behaviors and activities reduce pain and fear-avoidance behaviors and
beliefs (69, 70).

Self-efficacy

According to SCT, self-efficacy emphasizes the likelihood of engaging in
and continuing to perform a specific behavior despite aversive experienc-
es and difficulties. In studies of adults, self-efficacy has demonstrated a
solid effect on self-care activities (71). Self-efficacy beliefs in the ability
to function despite pain have been reported to negatively correspond to
avoidance and pain behaviors (72). There are few studies available of
self-efficacy in pediatric pain, but there is no reason to believe that the
processes of self-efficacy in children and adults differ. In a study by Piira
et al., pain self-efficacy (i.e., the belief in one’s ability to master or cope
with painful experiences) in children was found to be positively correlat-
ed with age (73).

In a sample of children and adolescents with juvenile idiopathic arthritis,
higher levels of self-efficacy in the ability to cope with pain was related
to lower levels of pain, somatic complaints and depression. Burch et al.
studied self-efficacy for functioning while in pain in a sample of children
and adolescents at a tertiary pain clinic. The authors found that high lev-
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els of self-efficacy for functioning was correlated with higher self-esteem
and fewer somatic complaints (74).

Self-efficacy has been found to be a predictor for PRD (75) and is likely
an important target for the successful treatment of pain. High levels of
self-efficacy for important daily activities could enhance a child’s sense
of control over activities. In treatment, self-efficacy could be reinforced
both by the mastery of new activity or behavior and by verbal feedback
from a PT, a parent or oneself (76).

Parental behavior and children’s pain

Directing attention to pain conditions in childhood is important for multi-
ple reasons: the suffering of the individual, the risk of developing various
pathological/neurological symptoms, the social and psychological effects
of pain and the effects on the family. These factors are important to con-
sider with respect to children and adolescents with pain. Chronic pain has
been reported to be more common among children who have a caregiver
with a chronic pain condition in some studies (77-79), but not in others
(37, 80, 81). The effect of pain problems may become an economic bur-
den for families as a result of healthcare costs and time away from work
for caregivers (82). Thus, the assessment and management of pain prob-
lems in children and adolescents must also consider parents’ situations.

Social learning theory (21) has often been used to describe the relation-
ship between family factors and children’s pain experience. Learning is
thought to occur through parental modeling and through the parental rein-
forcement of pain behaviors. The way in which a child learns to cope
with pain is thought to be reinforced by social and environmental conse-
quences (83). Modeling, operant learning theories and the social rein-
forcement of maladaptive pain behaviors are suggested ways of explain-
ing why pain runs in families, but the relationships are complex (84, 85),
and include bidirectional interactions among child, parent and the social
context (86). Parents may unconsciously reinforce behaviors that main-
tain or increase a child’s somatic symptoms (87). Protective parental be-
havior and social consequences such as positive attention and activity
restriction have been shown to predict increases in somatic symptoms
(87), disability (86, 88), school absences (89) and child healthcare utiliza-
tion (90). Minimization, which is defined as discounting and criticizing a
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child’s pain as excessive, has also been associated with increased somatic
symptoms (91).

Parents’ views, thoughts and feelings about their child’s pain are im-
portant to acknowledge in the treatment of a child’s pain. Adolescents
suffering from chronic pain are reported to experience delays in the de-
velopment of relationships, confidence and independence (92). Limita-
tions in autonomy from parents are proposed to reduce a child’s self-
efficacy for daily activities (93). Helping parents to reinforce age-
appropriate activities and positive health behaviors and to act as appro-
priate role models could assist in improving the situation (94). Changing
parents’ thoughts and giving them increased knowledge of how to suffi-
ciently support their children may help improve children’s functioning
(95, 96).

Pain-related disability

A complex relationship among biological, psychological and environ-
mental factors influences pain and contributes to PRD (74, 97, 98). “Dis-
ability” can be considered an umbrella term that encompasses impair-
ments, activity limitations and participation restrictions in an individual’s
life (99). PRD is a complex phenomenon that reflects the interaction be-
tween an individual’s body functions and features of the context in which
the individual lives. In this thesis, PRD is the term used to describe the
limitations and restrictions on performing age-appropriate activities of
daily life that are perceived by children and adolescents as being caused
by a pain condition.

[t is common to experience pain during childhood, but not all pain has a
substantial influence on daily functioning (32, 100). The reason that some
children and adolescents are greatly affected by pain and experience sub-
stantial PRD while others (even with similar pain intensity levels) experi-
ence little or no interference in their daily lives is most likely rooted in
psychosocial factors. Studies have found that psychosocial and contextual
factors may contribute to PRD to an even greater extent than pain intensi-
ty (101, 102). Nonetheless, numerous studies have reported an associa-
tion between high pain intensity and poor functioning in children (97,
100, 103). Depression is another factor reported to be a predictor of PRD
(55, 100, 103, 104). Children's coping strategies also appear to play a role
in PRD. Maladaptive coping has been reported to be a predictor of PRD

19



in children and adolescents (54, 56, 61, 62). There is a gap in the
knowledge base regarding the factors that influence PRD in the pediatric
pain primary care population because only studies from secondary and
tertiary care are available.

School attendance

In adults, work performance is often used as a dependent valuable in pain
management studies. School attendance is often closely related to PRD
and among children and adolescents with persistent pain elevated levels
of school absence is common (27, 105, 106). Many children and adoles-
cents miss school and perceive pain to interfere with academic success
(106). School attendance rates are reported to be associated with parental
protective response and catastrophizing and with high levels of school
absence over long periods of time children and adolescents are placed at
heighted risk for poor school performance and in the long run for poor
occupational achievement (107).

Health-related quality of life

Health-related quality of life (HRQoL) refers to an individual’s subjective
perception of his or her functioning across multiple domains, including
physical and psychological well-being, as well as social and school func-
tioning. Chronic pain has a strong negative effect on the quality of life of
children and adolescents (108, 109). Several studies of population-based
secondary and tertiary care samples have reported that high pain intensity
and frequent pain are related to lower HRQoL in children and adolescents
with pain (108, 110, 111). This association has not been studied exten-
sively in the primary care pediatric population.

Pain duration, psychosocial variables and psychological vulnerability
may be additional factors affecting HRQoL in children and young people,
with possibly greater effects than demographic factors (111). The asso-
ciations between HRQoL and recurrent pain were examined in a large,
population-based sample of schoolchildren, and the authors showed that
all aspects of HRQoL were considerably impaired in children with recur-
rent pain, especially in children experiencing frequent pain at multiple
locations (109). A recent Swedish study concluded that girls and adoles-
cents experienced poorer HRQoL than boys and younger children. How-
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ever, experiencing psychosomatic symptoms explained a substantial part
of the wvariation (112). The gender difference is also apparent in
healthcare utilization, which exhibits an uneven gender distribution ac-
cording to most studies of pediatric pain. Improvements in functioning
and HRQoL are often the goal of healthcare services, but no studies of
HRQoL of children and adolescents seeking primary care because of pain
have been published.

Physical therapy treatment

A 2006 report by the SBU (the Swedish Council on Health Technology
Assessment) concluded that there was insufficient scientific evidence to
determine whether PT is effective in relieving chronic pain in children
(113). The report was based on only three studies: two on complex re-
gional pain syndrome type 1 (CRPS-1) (114, 115) and one on growing
pains (116), all with positive outcomes from PT treatment. Since then,
only a handful of studies on the effectiveness of PT intervention have
been added to the literature. For example, a recent meta-analysis of 8
studies with a total sample of 334 subjects concluded that PT treatments
(with exercises and manual therapy showing the best results) appeared to
be short term effective for the treatment of low back pain in children and
adolescents (117). Moreover, two published studies investigated the clin-
ical role of PT in the area of in pediatric pain, identifying PT as a core
component in multidisciplinary treatment (118, 119). However, there
remains an urgent need for research on PT interventions targeting pain in
childhood.

Behavioral medicine treatment within a physical
therapy framework

A purely biomedical approach is often insufficient to reduce or eliminate
pain (2, 16), which is not surprising since pain is a multifactorial condi-
tion. There is growing research in adults with musculoskeletal pain sug-
gesting the effectiveness of using behavioral medicine treatment (BMT)
within the PT context (120-126). The SBU report from 2010 concluded
that BMT leads to greater improvement in the ability to perform activities
than physical activity/exercise alone, and the report recommended that
BMT be incorporated into the treatment of musculoskeletal pain in adults
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in primary care (127). In a study by Lee et al., a combination of PT, pain
education and cognitive behavioral therapy was found to be successful
for both short-term and long-term outcomes when targeting children with
pain (114).

In BMT, the focus of treatment is the activity goals for each child; such
treatment enhances motivation and engagement in restoring good health.
When applying a behavioral medicine approach to treatment, the focus is
shifted from body structures and functions and to the consequences of
pain on activity and participation in everyday life. Treatment according to
behavioral medicine principles strengthens patients’ confidence in their
own ability to function in everyday life and to independently manage
pain, which has long-term benefits (121, 125, 126). However, BMT with-
in a PT context targeting adolescents has not yet been studied. Because
this approach has been successfully applied to adult patients experiencing
pain, it is relevant to study whether the results from adults can be ex-
trapolated to the pediatric population.

The rationale for this thesis

The understanding of pediatric pain in children has increased in past dec-
ades. Epidemiological studies have contributed data on pain prevalence,
including gender- and age-associated differences in the general pediatric
population. Insights into the specific problems experienced by children
and adolescents with severe pain conditions have often been gained from
studies in tertiary care settings. Therefore, the available data may not
always be representative of children and adolescents at the primary care
level.

A biopsychosocial model provides the theoretical framework for this
thesis, which involves embracing a broad perspective on pain and PRD.
To date, little is known about the target population of this thesis: what
factors characterize children and adolescents seeking primary care for a
pain condition? The physical and psychosocial well-being of children and
adolescents seeking primary care for pain has been scarcely studied. The
nature of pain, daily functioning and biopsychosocial factors related to
pain in this population remain unclear. Few, if any, studies have evaluat-
ed PT interventions in this population that is suitable for use in primary
care settings. There is also limited experience with BMT targeting child-
hood pain, indicating the need to explore the feasibility of BMT in this
context.
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A1ims

The aims of this thesis were to explore pain conditions and the feasibility
of behavioral medicine treatment in samples of children and adolescents
and their parents admitted to primary care physical therapy. The aims
were to describe the associations between pain, HRQoL and pain-related
disability; and differences in these variables by pain location and age
(Study 1), to describe pain coping and biopsychosocial determinants and
their association with pain-related disability (study II), and to study the
feasibility and effect when applying a tailored behavioral medicine treat-
ment targeting adolescents experiencing musculoskeletal pain (Study III
and IV).
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Methods

This thesis comprises four studies based on two samples of children and
their parents. In Study IV, the sample was complemented by data from
the three PTs who delivered the intervention. A methodological overview
of the studies is presented in table 1.

Table 1. Methodological overview of the included studies.

Data collection Point of

Study Sample Design method measure
1 154 chil- Cross-sectional, descrip-  Self-report At first
dren tive, correlational, com- visit to PT
parative
11 133" chil- Cross-sectional, descrip-  Self-report At first
dren tive, correlational visit to PT
I 32 children Experimental, random- Self-report Pre- and
32 parents  ized, controlled feasibil- post-
ity trial treatment
v 25 children Descriptive, Self-report and ~ Post-
25 parents  Quantitative and qualita-  semistructured treatment
3 PTs tive interview

" Data from the same participants as in Study I

Settings and recruitment procedure

All the participants in the four studies were recruited when requesting PT
in primary care for a pain-related problem. Primary care is the health
service provided in the local community and is intended for patients who
do not require the technical and medical resources of hospitals or special-
ist care. Many parents seek primary care as a first step in obtaining help
for their child’s pain problem. In most parts of Sweden, primary care PT
may be accessed through either patient self-referral or physician referral,
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and many children and adolescents with pain visit a PT before seeing a
general practitioner or pediatrician (128).

The data from Studies I and II were collected at a primary healthcare
center in a city of 200,000 inhabitants in central Sweden. The data from
Studies I1I and IV were collected at the same center and from a primary
healthcare center in a rural catchment area.

In Studies I and II, information was sent to the parents when an appoint-
ment was scheduled. Oral (child and parent) and written (parent) consent
was obtained during the first visit to the primary healthcare center.

In Studies I1I and 1V, information regarding the study was provided oral-
ly in connection with scheduling the first appointment, and the willing-
ness to learn more about the study was explored. If permission to make
another telephone call was obtained, the researcher contacted the family
to provide additional information about the study. Information was
emailed to the families, and written consent was obtained from both the
adolescents and their parents during their first visit to the primary
healthcare center.

Participants

Studies I and 11

Studies I and II were based on the same sample. Patients who sought
primary care PT for a pain-related condition lasting for more than one
week were eligible for inclusion. At the time of inclusion, access to PT
was limited by a waiting list, which caused a delay of several weeks. As a
result, none of the patients included in Studies I and II had pain durations
of less than two to three weeks.

Patients between 8 and 16 years of age who were admitted to PT during a
10-month period were consecutively invited to participate. Patients with
poor knowledge of Swedish, experience of recent trauma or ongoing
treatment for psychiatric illness or cognitive problems were excluded.

A total of 170 children and adolescents as well as their parents were ap-
proached for participation. Nine patients or parents declined participation,
and seven were excluded because of poor Swedish language skills or
cognitive problems. Altogether, 154 participants and their parents were
included in Study I.

Study II includes data from 133 of the 154 participants; the data from 21
participants were excluded because of missing data on the pain coping
questionnaire. There were no differences between the participants and
non-participants or between the patients with complete data and those
with missing data with regard to age, gender or pain location. Descrip-
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tions of the demographic data of the participants in Studies I and II are
presented in table 2.

Table 2. Descriptions of the study participants (the children and adolescents) in
Studies [-1V.

Study I/IT Study /1T Study II/TV
n=154 n=133 n=232
Mean age (sd) 12.9 (1.9) 12.9 (1.9) 14.3 (1.2)
Gender n (%) n (%) n (%)
Girls 113 (73) 9 (72) 26 (81)
Boys 41  (27) 37 (28) 6 (19)
Primary pain location(s)
Head 38 (25 35 (26) 11 (34)
Neck/Shoulder 9 (6) 7 (5 2 (6)
Back/hip 22 (14) 19 (14) 7 (22)
Limb 47 (30) 38 (29) 5 (16)
Stomach 4 (3) 4 (3) - -
Multiple Pain 34 (22) 30 (23) 7 (22)
Locations*
Pain duration
< 3 months 20 (13) 16 (12) - -
3—6 months 26 (17) 22 (16) 4 (12)
7—-12 months 34 (22) 30 (23) 4 (12)
More than one year 74 (48) 65 (49) 24 (75)

sd = standard deviation * more than three pain locations

Study III

Adolescents (age 12—16 years, school grades 6—9) who sought primary
care PT for the first time for a pain-related condition of a duration ex-
ceeding three months and who reported perceiving pain-related interfer-
ence in daily activities, regardless of pain location, were asked to partici-
pate in the study. Adolescents with a poor understanding of written and
oral Swedish, experience of recent trauma or ongoing treatment for psy-
chiatric illness or severe cognitive problems were not included. Forty-two
eligible teenagers and their parents were approached about participation
in the study; thirty-two agreed to participate. There were no differences in
age, gender or pain location between the participants and non-
participants. Descriptions of the demographic data of the participants in

26



Study III are presented in table 2. The participants’ parents (28 mothers
and four fathers) were also included. The participant flow, including the
reasons for dropouts, is shown in figure 1.

Study IV

Study IV comprised 25 participants and their parents who completed
post-treatment questionnaires in Study IIl. The three primary care PTs
who delivered the intervention also participated in the study; they are
referred to as PTs throughout the text to avoid confusion. The PTs had
between 10 and 31 years of experience in the profession and a special
interest in the treatment of children and adolescents but no formal train-
ing in pediatrics.

Assesed for eligibilty
n=42

Randomized Not willing to
n=32 participate

n=10

Allocated to Allocated to control
experimental condition

condition
n=16

n=16

n=1 never started PT n=1 malignancy

N q a n=1 discontinued treatment®
n=3 discontinued treatment n=1 nonexistent

pain problem

Total lost to follow-up Total lost to follow-up

. = Total excluded
n=2
Analyzed Analyzed
ete n=13

Figure 1. Participant flow in Study IIT * One participant reported a family crisis, and
two participants reported difficulties prioritizing time for treatment as their reasons for
withdrawing from the study. ® One participant’s mother expressed discontent with the
randomization as the reason for withdrawing from the study.
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Data collection procedures

Studies I and 11

Data were collected during the first visit to a primary care PT. Question-
naires were presented in the waiting room, and the participants and their
parents were asked to complete them separately without communicating.

Studies III and IV

Data were collected through study-specific web-based questionnaires.
Before treatment, each participant and his/her parent were e-mailed a link
to the study questionnaires along with an individual code; the same code
was used for each participant and his/her parent. Data were collected both
before and after treatment. After completing the pre-treatment question-
naires, the participants were allocated to either the BMT or control treat-
ment (CT). The randomization results were sent to the parents, partici-
pants and PTs via e-mails or texts. For details on the randomization pro-
cedure, see Study I1I.

In Study IV, additional data were collected during one semistructured
group interview with the three study PTs. The PTs were interviewed at
one of the primary healthcare units three weeks after the feasibility RCT
was completed.

Description of the interventions in Study III

A detailed manual provided instructions to the PTs concerning their work
with the participants. The manual was divided into two sets of instruc-
tions: one for the experimental condition for BMT and one for CT. One
workflow for each condition was described, and the manual was con-
structed around two or three treatment “tracks,” depending on the condi-
tion.

The exercise track: Best clinical practices for exercise (both conditions).
The lifestyle track: Informational brochures on sleep improvement,
healthy eating and stress reduction (both conditions).

The behavior change track: A set of standardized psychological tech-
niques supporting behavioral change (experimental condition only)

The tracks contained specified information on treatment techniques, such
as loads and/or durations, applications of techniques and examples of
homework assignments. The application of the tracks is described in de-
tail under the description of each treatment condition in Appendices 1 and
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2. For each treatment component or technique, a brief theoretical back-
ground and rationale, followed by stepwise instructions, were provided in
the manual.

The use of passive, manual, acupuncture or electrophysical treatments
were not allowed in either condition. The instructions allowed the number
of treatment sessions to vary from 6 to 12 according to the individual
needs of the participants.

Description of the experimental condition (BMT)

The BMT in this study was based on previous behavioral medicine re-
search on adults with chronic pain (121, 122, 124). The treatment pro-
gram was adjusted to be appropriate for an adolescent population regard-
less of pain location and was individualized according to the specific
activity problems of the participants. Pain education, based on a biopsy-
chosocial model, was introduced and discussed with both participants and
parents. The participant’s parents were invited to a session, without their
child, on how to support their child in changing behaviors.

Workflow for the BMT

The workflow was based on learning principles (10-13) aimed at improv-
ing behavioral function and enhancing self-efficacy in performing goal
activities. An overview of the workflow is presented in Table 3, for de-
tails on the BMT, see Appendix 1.
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Table 3. Overview of the workflow and content of BMT.

Pain history
Anamnestic interview using a biopsychosocial approach.
Identification of problem and goal activity
Identification of individual important, pain-related problem activities.
Physical examination
Screening for red flags and a thorough physical examination of im-
portance for the pain-related problem.
Self-monitoring
Self-monitoring of goal activity for one week.
Functional behavior analysis and identification of behavioral goals
A functional behavior analysis was formulated with information from the
anamnesis, physical examination and self-monitoring.
Goal setting
SMART goal setting, for behaviors in the goal activities.
Determined together with the participant.
Treatment for behavior change
Assisted behavior change of importance for goal activity. Basic, applied
and generalized skills were acquired by gradually practicing physical
and psychological skills. Physical exercises as outlined in the exercise
track, information according to the lifestyle track. Relevant content from
the behavioral change track was used in all treatment phases.
Maintenance and relapse prevention were identified and discussed.
Homework assignments were given in all the treatment phases.
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Description of the CT

Workflow for the CT

The CT workflow included physical exercises and informational bro-
chures. This treatment was individualized according to the participants’
pain-related physical and musculoskeletal problems. A brief biomedical
explanation related to pain was provided to both the participants and their
parents. The CT included no behavior change techniques. An overview of
the structure and content of the control treatment is provided in Table 4;
for more details, see Appendix 2.

Table 4. Overview of the structure and content of the control treatment.

Pain history
Anamnestic interview based on a biomedical approach.
Identification of problem
Identification of the pain problem.
Physical examination
Screening for red flags and a thorough physical examination.
Goal setting
General goal for treatment and goals for physical exercises.
Determined together with the participant.
Treatment
Physical exercises as outlined in the exercise track.
Information according to the lifestyle track.
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Measurements

A biopsychosocial model and a behavioral medicine perspective provided
the foundation for the choice of measures in this thesis. These measure-
ments were chosen to capture features of the central construct in the be-
havioral medicine approach.

Children and adolescents

Demographic data were collected through study-specific questionnaires,
information regarding age, sex, school grade and nationality was ob-
tained.

Table 5 presents an overview of the other measures used in Studies [-1V.

Table 5. Overview of the measures used in Studies [-1V.

No. Response
Variable Measures of P I m 1
. scale
1items
Pain location S.tudy specific ques- 2 nominal scale X X
tions
Pain duration Study specific ques- ! 4/7-point X X
tions Likert scale
. . ical Rati — i
Pain Intensity Numerical Rating 4 0-10 rating X X
Scale scale
Pain-related Functional Disability s 5-point X X
disability Inventory Likert scale
School Study specific 4/6-point
. 1 . X X
attendance questions Likert scale
Heal.th-rela.ted KIDSCREEN-27 27 5-point
quality of life Likert scale
. . Pain Coping 5-point
. - 39 . X
Pain coping Questionnaire Likert scale
Pain catastro- Pain Catastrophizing 13 5-point X
phizing Scale - Child Likert scale
Fear of move- Tampa Scale of Ki- 5-point
. . 11 . X
ment nesiophobia - C Likert scale
Self-Efficacy for 0-10 rating
- . .o 21 X
Self-efficacy Daily Activities scale
Depression The Children’s De- ) 4-point
p pression Inventory Likert scale
Center for Epidemio- A-point
logical Studies 20 _rpo X
g Likert scale
Depression Scale
Treatment satis-  Study specific 3 0-10 rating X
faction questions scale
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Pain location

In all studies, the reason for consulting primary care PT was recorded
through an open-ended question.

In Studies I and II, the participants’ main pain location was recorded us-
ing an open-ended question, and additional pain location sites (head,
back, limb, neck/shoulder or stomach) were determined based on a multi-
ple-choice question.

In Study III, the participants’ main and additional pain location(s) (head,
neck, shoulder, back, hip, upper extremity, lower extremity, abdomen or
entire body) were determined based on multiple-choice questions.

Pain duration

Pain duration was categorized as < 3 months, 3—6 months, 6—12 months
or >12 months in Studies I and II and as 3—6 months, 7-12 months, 1-2
years, 2—3 years or more than 3 years in Study III.

Pain intensity

Pain intensity was rated using a Numerical Rating Scale (NRS-11), with
anchors of 0 = no pain and 10 = the worst pain imaginable. NRS-11 has a
high correlation with VAS and good validity for assessing pain intensity
(129, 130). Present pain was reported in all the studies, and Studies I and
I assessed the minimum, maximum and average pain intensity during the
previous two weeks. In study II the perceived ability to reduce pain was
rated on a numerical rating scale with the anchors 0 = I have no possibil-
ity to reduce the pain at all to 10 = I can get pain free (131).

In Study III, the average pain over the previous month was assessed.

Pain-related disability

To measure PRD, the Functional Disability Inventory (FDI) was used to
assess self-reported difficulties in the performance of activities in a varie-
ty of contexts. The FDI consists of 15 items describing limitations in
common, daily activities as a result of pain experienced during the previ-
ous two weeks. Each item is scored on a 5-point scale (0—4) categorized
by descriptors (no trouble, a little trouble, some trouble, a lot of trouble
and impossible) with a total score of 0-60, with higher scores indicating
greater disability. The suggested cut-off scores are 0—12 for minimal
PRD, 13-29 for moderate PRD, and 30 and above for severe PRD (132).
The FDI has demonstrated sound psychometric properties for children
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with pain (132-134). In the PedIMMPACT recommendations (a consen-
sus statement on measures recommended for use in clinical trials in pedi-
atric chronic pain), the FDI was recommended for the assessment of
physical functioning (135).

School attendance

Lapses in school attendance during the previous month caused by the
pain problem were reported using multiple-choice categories. School
absences were identified as 0, 1-10, 11-20 or > 20 h (in Studies I and II)
or as none, 1 day, 2-3 days, 4-5 days, more than 5 days or every
day/almost every day (in Study III).

Health-related quality of life

KIDSCREEN-27, a shorter version of KIDSCREEN-52, measures self-
reported HRQoL in healthy or chronically ill children and adolescents
(136). This questionnaire consists of 27 items measuring five dimensions:
physical well-being, psychological well-being, autonomy and parental
relationships, social support and peers, and school environment. Items are
scored on a five-point Likert-type scale (1-5) and assess either the inten-
sity (not at all, slight, moderate, high or extremely high) or the frequency
(never, seldom, quite often, very often or always) of a behavior, thought
or feeling based on a one-week recall time. The total score on each di-
mension varied between 0 and 100 (when transformed into T-values),
with a higher score indicating a higher HRQoL. The data are reported as
T-scores to facilitate comparisons with other samples. KIDSCREEN-27
is considered to have moderate to high levels of validity and reliability
(137)

Coping with pain

The Pain Coping Questionnaire (PCQ) (138) was used to assess pain
coping. The PCQ consists of 39 questions regarding different coping
strategies used by a child or an adolescent experiencing pain. The PCQ
consists of eight subscales: information seeking (4 items concerning
learning about pain), problem solving (6 items concerning actions one
can take to address pain), seeking social support (5 items concerning
discussions about how one is feeling), positive self-statements (5 items
related to telling oneself that the situation will improve), behavioral dis-
traction (4 items related to participating in enjoyable activities), cognitive
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distraction (5 items concerning thinking actively about things other than
pain), externalizing (5 items related to screaming or throwing things to
release tension) and internalizing/catastrophizing (5 items concerning
exaggerated negative thoughts, such as “the pain will never go away”).
Responses are rated on a five-point scale (1 = never, 2 = hardly ever, 3 =
sometimes, 4 = often and 5 = very often). The subscale scores are
summed, and the mean is computed. Higher scores indicate greater use of
coping strategies. The PCQ has demonstrated good content validity, good
construct validity and high internal consistency (a =.79-.89) in interna-
tional samples of children and adolescents (138, 139). The psychometric
properties of the PCQ were reported to be satisfactory for all factors in a
sample of adolescent Swedish schoolchildren, with moderate test-retest
reliability (140).

Pain catastrophizing

Pain catastrophizing was assessed using a Swedish translation of the child
version of the Pain Catastrophizing Scale, the PCS-C. The PCS-C con-
sists of 13 items describing different thoughts and feelings that children
may experience when in pain. Children rate to which extent they experi-
ence each thought or feeling, using a 5-point scale (0=not at all;
4 = extremely). The PCS-C yields a total score ranging from 0 to 52 and
contains three subscales: rumination, magnification and helplessness. The
PCS-C has been shown to be reliable and valid in children aged 9 to
15 years (62).

Depression/sadness

In Study II, worrying and sadness/depression was examined using two
questions from the Children’s Depression Inventory (141). The partici-
pants were asked to choose one of three sentences that best described
their experience of the last two weeks: I sometimes, [ often or I always
worry/feel sadness.

In Study 111, the child version of the Center for Epidemiological Studies
Depression Scale (CES-DC) (142) was used for descriptive purposes.
This scale has been reported to be valid and reliable for screening depres-
sive symptoms in teenagers (143). Using a four-point Likert scale, the
participants scored their symptoms during the previous week from 0 (not
at all) to 3 (a great deal). A total score was calculated and ranged from 0
to 60, with a higher total score indicating more depressive symptoms.

35



Fear of movement

Fear of movement was assessed using the Tampa Scale of Kinesiophobia
for Children (TSK-C), an 11-item questionnaire aimed at assessing the
fear of movement. This instrument is an adaptation of the Tampa Scale of
Kinesiophobia (144). The TSK-C consists of statements with scoring
alternatives ranging from strongly disagree (1) to strongly agree (4). The
total scores range from 11 to 44, with higher scores indicating a greater
fear of movement. Validation and reliability testing of the TSK-C is cur-
rently ongoing at centers in the Netherlands, Canada and Sweden.

Self-efficacy

Self-efficacy in daily activities was measured using the Self-Efficacy for
Daily Activities (SEDA) scale, which was developed for this study.
SEDA was constructed based on the recommendations of Albert Bandura
(145) and consists of 21 activities that are normally included in a Swedish
high school student’s day. The questions began with the stem “How con-
fident are you in performing ... despite your pain?” The answers were
rated using NRS-11, with anchors of 0 = very unconfident to 10 = very
confident. A total score was calculated with a minimum of 0 and a maxi-
mum of 210, with higher scores indicating greater self-efficacy for daily
activities. The validation and reliability testing of SEDA is presently on-

going.

Treatment satisfaction

Treatment satisfaction was rated using the NRS-11 scale (scores of 0—10)
(135), with the anchors 0 = not satisfied at all and 10 = very satisfied. The
following questions were asked: How satisfied are you with your treat-
ment result? How satisfied are you with the treatment content? How satis-
fied are you with your own performance during treatment?

Parents

Studies I and 11

The parents reported the demographic data concerning their child’s medi-
cal conditions, family structure and school-related problems. The parents
also reported whether they themselves had suffered from recurrent pain
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problems during the previous year and, if so, which parent(s) was/were
affected.

Study IV

The parents completed a study-specific, web-based satisfaction question-
naire in conjunction with the collection of post-treatment data. Their sat-
isfaction with their child’s treatment content and results, perceived
changes in the adolescent’s pain thoughts/talk and the parents’ views of
their own performance during treatment were explored using the same
questions that were posed to the adolescents.

Physical therapists

In study 1V, the PTs completed a paper-based, study-specific satisfaction
questionnaire in conjunction with the participants’ last session. The PTs’
satisfaction with the adolescents’ treatment content and results, perceived
changes in the adolescents’ pain thoughts/talk and the PTs’ views of their
own performance during treatment were explored using the same ques-
tions that were posed to the adolescents and parents.

The PTs were also interviewed about their experiences of the BMT and
semi-structured interview guide with open-ended questions was used. The
following three areas were covered: the perceived benefits and challenges
of applying the BMT, thoughts on the education and practical training of
the BMT and as the usefulness and challenges of using a treatment manu-
al and views on its content. Follow-up questions were used when further
clarification was needed.

Data management and analyses
Missing values

Generally, the amount of missing data in the studies was low. When data
were missing for one or two items and were assumed to be missing at
random, they were replaced with information from the remaining items in
the same subscale or dimension. If more than 3 missed items were found
in a measurement, the data from that individual were excluded from the
analysis. For details on missing data, see each individual paper.

The analyses were performed using the Statistical Package for the Social
Sciences (SPSS), versions 17.0-20.0 (Studies II-1V) (SPSS Inc., Chicago,
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IL, USA). The level of statistical significance was set as a p-value = 0.05,
and exact p-values are presented when appropriate. For an overview of
the data analysis methods used, see table 6.

Table 6. Overview of data analysis methods in Studies I-IV.

Analyses

Descriptive statistics

Inferential analyses
Parametric

Non-parametric

Internal consistency
Qualitative analysis

Mean (SD)
Median (IQR/min-max)

Pearson’s correlation
Unpaired Student’s t-test
One-way analysis of variance
Rasch analysis

Multiple linear regression

Mann—Whitney U test
Spearman’s correlation
Fisher’s exact test

Wilcoxon’s signed-rank test
Area under the receiver operat-
ing characteristics curve
Cronbach’s alpha

Content analysis

XXX K

1I

11T

>

XX XX

v

Descriptive statistics

Descriptive data are presented for all the studies. Continuous variables
are presented as the means and standard deviations (SD), and ordinal data
are presented as the medians and interquartile ranges (IQRs) or as ranges
(min-max). Nominal data are presented as absolute numbers and/or pro-

portions (%).

Other statistical methods used for specific studies are described below.

Study I

In the analysis of HRQoL (KIDSCREEN-27), the algorithms recom-
mended by the developers of the instrument were followed. For each
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dimension, Rasch scores were computed and transformed into T-values
with a mean of 50 and SD of 10 (136).

Pearson’s correlation was used to assess the associations among the level
of disability, HRQoL, number of pain sites, pain intensity and to assess
the association between parental education level and pain duration. Stu-
dent’s unpaired t-tests were used for between-group comparisons of the
different age groups.

A one-way analysis of variance was used for the between-group analyses
of HRQoL and PRD for different pain locations. Tukey’s honestly signif-
icant differences was used for post hoc analyses.

A parametric analysis was used according to the recommendations for the
KIDSCREEN. Because of the nature of the data, the parametric testing
was complemented by nonparametric testing where relevant, and the
results were similar.

Study II

In Study II, the Mann-Whitney U test was performed to analyze the dif-
ferences between age and gender on the PCQ subscale results.

Two bivariate correlations were performed using Spearman’s rank-order
correlation test. The first bivariate correlation was between the dependent
variable PRD (measured with the FDI) and the PCQ subscales, and the
second bivariate correlation was between the FDI and individual, pain-
related and psychosocial factors.

Two separate multiple regression analyses were performed to assess the
impact of independent variables on the FDI. In the first analysis, the PCQ
subscales were regressed onto the FDI. In the second multiple regression
analysis, individual and pain-related variables were regressed onto the
FDI. A moderate relationship between the dependent variable and the
independent variables (iv) was assumed, with o set at 0.05 and B set at
0.20. To reduce the risk of suppressor effects, a backward selection
method was used. To assess multicollinearity, variance inflation factors
(VIFs) were calculated. The VIFs for the two regression analyses were
acceptable (range of 1.05-1.81), suggesting the absence of multicollinear-
ity. The residuals were normally distributed, and no standardized residu-
als above 3 were found.

Study III

Wilcoxon’s signed-rank test was used to analyze within-group changes
(from pre-treatment to post-treatment) in all the outcome variables. The
Mann-Whitney U test was performed to analyze differences between
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treatment groups with respect to changes in their scores from pre-
treatment to post-treatment.

Fisher’s exact test was used for the recovery rate. Student’s t-test was
used to assess between-group differences in the number of treatment ses-
sions.

In this sample, the PRD data, which were measured with the FDI, were
not normally distributed. Therefore, a non-parametric option was used for
the calculation of effect size. The difference between the participants’
pre- and post-treatment data from the FDI was used to determine the ef-
fect size by calculating the area under the receiver operating characteris-
tics curve (AUC). The AUC indicate the probability that a patient in one
group has a better response than a randomly chosen patient in the other
group. The null hypothesis was that the true area = 0.5, with higher num-
bers being favorable for the experimental group. When translating Co-
hen’s standards for effect sizes (146), AUC > 0.55 is equivalent to a
small effect, AUC > 0.64 is equivalent to a medium effect and AUC >
0.71 is equivalent to a large effect (147).

Study IV

The interview was transcribed verbatim by a research assistant, and a
content analysis was performed according to the guidelines of Graneheim
and Lundman (148). The interview was read several times (by SH and
AS) to acquire an overall sense of the content, with a focus on the mani-
fest content. The text was analyzed in several steps. Meaning units were
identified, condensed and labeled with codes that were abstracted into
subcategories and categories, focusing on the manifest content. The au-
thors repeatedly discussed the meaning and context of the categories and
the similarities and differences in the content. All the steps in the analysis
process were repeated and compared to the transcribed text from the in-
terview for content verification until full consensus was achieved.

The quantitative data were described by medians and IQRs and were
displayed as boxplots. Mann-Whitney U tests were performed for be-
tween-group analyses.
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Ethical approval

Ethical approval was provided by the Regional Ethics Review board of
Uppsala, Sweden, for Studies I and II (Drn 2011/120) and Studies III and
IV (Drn 2010/047). All participants and their parents were informed that
they could terminate their participation in the studies at any time without
providing an explanation. The written information regarding the studies
that was provided contained contact details for the researchers responsi-
ble for the studies.

The intervention trial (Study III) was registered at ClinicalTrials.gov
under clinical trial number NCT01381263.
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Results

Studies I and 11

Pain conditions in children and adolescents admitted to
primary care PT

The most commonly reported pain site was limb pain, which was experi-
enced by 47% of the participants in Study I. Limb pain was closely fol-
lowed by headache (46%), back pain (40%), neck/shoulder pain (34%)
and stomachache (17%). Among the participants, 58% experienced pain
in two or more locations, and 22% experienced pain in three or more pain
locations. Many children and adolescents had experienced pain for an
extended period, according to the self-reported pain duration. In Study I,
87% of the participants had a pain duration of three months or more, and
almost half of the sample had a pain duration of more than one year.
Pain-free episodes (i.e., recurrent pain) were reported by 48% of the par-
ticipants.

Pain-related disabilities

The levels of PRD measured using the FDI were low in this sample, with
a mean FDI score of 10.4 (SD 7.6). Among the participants, 64% (n=99)
showed scores indicating mild PRD (FDI scores < 12), 35% (n=54) indi-
cated moderate PRD (FDI=13-29) and the score of one participant in this
primary care sample indicated severe disability (FDI=35). Moderate to
severe PRD represents a substantial influence on daily living. Patients
with multiple pain locations had significantly higher PRD levels (FDI
scores) than those with only one pain location (p=0.03). No significant
difference in gender was found (p=0.108), but the older (age 12-16
years) children reported higher PRD scores (FDI mean=11.4, SD 7.6)
than the younger children (age 8-11 years) (FDI mean=8.0, SD 7.3,
p=0.01).
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Pain intensity, worrying and the ability to reduce pain explained 21% of
the variance in the FDI (adjusted R*= 0.21, p=0.03; B values are reported
in Figure 2.

Pain intensity

=0.26 **
\ v

[ . ) B=0.28 **

Anxiety >
N g B=-0.17*
e )y

Ability to

reduce pain

Figure 2. B- values for independent variables regressed on dependent variable
Functional Disability Inventory *= p < 0.05, **=p < 0.01.

Health-Related Quality of Life

(Study I)

The reported mean score for HRQoL (KIDSCREEN) in the study sample
was close to or above 50 (the mean score for an international population
sample) for all dimensions, except physical well-being and psychological
well-being. Descriptive data are shown in table 7. Participants with mul-
tiple pain locations reported lower HRQoL than children with a single
pain location (p= 0.01). Differences between age groups were found for
all KIDSCREEN subscales except social support and peers, for which the
scores were higher for younger children, indicating a better self-reported
HRQoL; see paper 1 for details. Differences in HRQoL based on gender
are displayed in Figure 3.

43



Gender

W Girls
M eoys

60,00

Mean T-values Kidscreen 27

Autonomy & Physical well- Psychological School  Social support
parent being well-being environment & peers
relation

Kidscreen27

Figure 3. HRQoL, mean KIDSCREEN T-scores by gender
*=p <0.05, **=p <0.01.

Pain coping strategies

(Study II)

The self-reported coping strategies are presented in Table X. Gender dif-
ferences were observed; girls scored higher than boys on the PCQ sub-
scales seeking social support (p< 0.01) and internalizing/catastrophizing
(» <0.01). On the behavioral distraction (doing something active or fun)
subscale, boys scored higher than girls (p=0.02). The coping strategies of
behavioral distraction, externalizing and internalizing/catastrophizing
explained 13% of the variance in the FDI (adjusted R*= 0.13, p=0.02; f
values are reported in Figure 4.
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distraction
N

Externalizing
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Internalizing

B=-0.17 *

B=0.16

B=0.22 *

Figure 4. B- values for independent variables regressed on dependent variable
Functional Disability Inventory *= p < 0.05.

Descriptive data on HRQoL and pain coping are provided in table 7.

Table 7. Descriptive data on HRQoL (T-values) and pain coping.

KIDSCREEN dimensions n=138/137

Physical well-being
Psychological well-being

Autonomy & parent relations

Social Support & peers
School environment

PCQ subscales n=133

Information seeking

Problem solving

Seeking social support
Positive self-statements
Behavioral distraction
Cognitive distraction

Externalizing

Internalizing/catastrophizing

median
41.8
48.3
51.3
51.1
51.5

median
2.2
3.0
2.8
2.8
3.2
3.0
1.2
2.2

min/max
12-64
23-74
32-74
11-66
16-71

min/max
1.0-4.3
1.2-4.8
1.0-5.0
1.0-4.6
1.0-5.0
1.0-5.0
1.0-4.8
1.0-4.6

KIDSCREEN T-values range from 0 to 100; a higher score indicates better
HRQoL. The PCQ sum for each subscale ranges from 1 to 5, with a higher score
indicating more frequent use of each strategy.
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Feasibility of the tailored behavioral medicine treatment
(Studies III and I'V)

Treatment fidelity

The workflows of the treatments were delivered as proposed, but the
number of treatment sessions varied between four and 14 rather than the
outlined six to 12 sessions. A difference between the conditions regarding
the mean number of treatment sessions was found, with a mean of 10
sessions for the BMT and a mean of 6 for the CT (p=0.007).

There were low levels of agreement between the participants’ scores on
catastrophizing, fear of movement and self-efficacy in daily activities and
the implementation of intervention techniques addressing these factors.
Among the participants with scores indicating a need for specific tech-
niques to reduce catastrophizing or fear of movement or to increase self-
efficacy, 40% (n=6) were introduced to these techniques; thus, the tailor-
ing of the intervention was insufficient.

Recruitment, retention and data collection

The recruitment of participants was slower and the number of dropouts
higher than estimated; 1.3 participants were recruited per month rather
than the estimated 2—4 participants. The a priori estimate of treatment
compliance was set at 90%, but in practice, 78% of the included partici-
pants completed treatment.

The online data collection method resulted in a low number of missing
items and was thus feasible for this population. Specifically, 4% of the
participants had 1-3 items with missing data and one patient had more
than five items missing data on the TSK post-treatment measure.

Treatment effects

A significant decrease in PRD was found for both the BMT (score change
-18, p = 0.003) and CT groups (score change -11, p =0.001), resulting in
a significant difference between the conditions (p=0.019). The in-
between effect size for the FDI (AUC) was 0.77. Figure 5 displays the
pre-and post-treatment data from the FDI. The school attendance of the
participants in both BMT and CT increased, but no significant difference
between the conditions was detected (p=0.25). Figure 6 displays the pre-
and post-treatment school attendance data.
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Figure 5. Pre-and post-treatment PRD data measured by the FDI for the experi-
mental and control conditions.
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Every day —|

/.

More than 5 days —f

4-5 days —|

2-3 days -

1 day -

None |

Before

T T
After Before

After

Figure 6. Pre-and post-treatment lapses in school attendance due to pain, data for

the experimental and control conditions.

The participants in both conditions improved on all other measurements,
and no significant between-group differences were detected.

The pre-and post-treatment data for pain intensity, pain catastrophizing,
fear of movement and self-efficacy for daily activities are shown in table

8.
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Table 8. Pre- and post-treatment data and within- and between-group changes.

Experiment Control Between
n=12 n=13 groups
Measures Pre Post p Pre Post P P
Md Md Md Md
(min- (min- (min-max)  (min-max)
max) max)
Intensity 4.5 0.0 4.0 0.0
0.005 0.013 0.574
(0-10) (0-8) (0-5) (0-10) (0-6)
PCS-C 25.5 11.5 20.0 (10— 15
.004 . .
(0-52) (8-47) (0-20) 0.00 49) (1-39) 0.009 0.087
TSK-C 26 22 25 20
0.047 0.030 0.820
(11-44) (16-37) (3-27) (17-39) (13-29)
SEDA 127 200 0.008 151 191 0.006 0.320
(0-210) (33-201)  (128-210) (78-195) (84-204)

Treatment satisfaction

The participants’ satisfaction with the treatment results and content was
high for both the control and experimental conditions, although it was
significantly higher for the experimental condition (p=0.05). The parents
were equally satisfied with both treatment conditions; no significant dif-
ferences were found for any of the parents’ ratings.

The PTs were satisfied with the treatment results and their own perfor-
mance in both treatment conditions. However, they rated their satisfaction
with the treatment content more highly for the experimental condition
than for the control condition (p=0.04).

PTs experiences of BMT

The analysis of the group interview of the PTs regarding their BMT expe-
riences identified three content areas: (1) learning behavioral medicine,
(2) delivering the BMT and (3) the scientific context. The categories for
each content area are presented in table 9.

Learning the behavioral medicine approach was perceived as demanding,
and learning a new vocabulary was considered laborious. Concrete ex-
amples and supervision facilitated learning, and the theories were viewed
as first becoming anchored when meeting patients.

The delivery of the behavioral medicine intervention was perceived as
challenging but rewarding by the treating PTs. The biopsychosocial ap-
proach, tailoring of the treatment and dialogues with parents were identi-
fied as key aspects of the BMT. The PTs had dual experience of self-
monitoring. When the self-monitoring diaries worked well; they facilitat-
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ed conversation, treatment and participants’ insight. However, it was
challenging when a participant had entered sparse information in the dia-
ry, and the information was insufficient. With the information obtained
from anamnesis, physical examination, and self-monitoring individual
FBAs was formulated. The process of producing the FBAs was perceived
as strenuous, and with rich information from self-monitoring diaries this
formulation was less troublesome.

A detailed manual, which provided both the theoretical background and
explicit treatment techniques, was considered a prerequisite for delivering
BMT, but also for the ability to conduct a study. The manual also con-
tributed to the structure of work, and explanations from the manual were
used in conversations with the participants and parents.

The scientific context itself posed challenges, especially the restrictions
on treatment content and session numbers.
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Discussion

This thesis has provided new insights into pain and PRD and their associa-
tions with different aspects of the daily lives of children and adolescents
seeking primary care for pain-related problems. By including the first ran-
domized trial to implement a tailored BMT targeting adolescents with persis-
tent pain in a PT framework, this work also provides information regarding
the feasibility of such a treatment program.

Summary of results

Among the children and adolescents seeking PT in primary care in this work,
some patients were slightly influenced by pain, whereas others had experi-
enced a profound impact of pain on their lives. Many had experienced pain
for a long duration of time, and multiple pain locations were common. Ap-
proximately one third of the participants reported moderate levels of PRD,
indicating a substantial impact on daily living. The coping strategies reported
by the children in primary care corresponded to those of tertiary care sam-
ples. The observed variation in PRD was partly explained by pain intensity,
worrying, and the perceived ability to reduce pain, and by pain coping. Boys
reported more behavioral distraction while girls reported more catastrophiz-
ing.

BMT for adolescents was found to be feasible when delivered by PTs in
primary care, with promising outcomes. Tailoring of the treatment was
suboptimal but the effect of behavioral medicine treatment in PRD exceeded
the effect of the control treatment. The satisfaction with treatment content
and results were high for both the control- and experimental condition, sig-
nificantly higher for the experimental condition as rated by participants.
Learning and delivering the behavioral medicine intervention was perceived
as challenging by the treating PTs, but was also perceived as rewarding. The
biopsychosocial approach, the tailoring of treatment and dialogues with par-
ents were identified as key beneficial aspects of the BMT program.
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Pain, pain-related disability and health-related quality of life

Many of the participants in the included studies had experienced pain for
long durations (48% in Study I and 66% in Study III had pain durations ex-
ceeding 12 months). We did not ask the participants in our first sample about
previous contacts with the health care system for the same pain-related prob-
lem; therefore, we do not know whether the current visit to a PT was the first
such consultation or had been preceded by many visits to a GP or other
healthcare providers. Many individuals who suffer from pain conditions do
not seek medical care at all, or they wait a long time before seeking care
(149). In a Finnish birth cohort study, 16% of boys and 20% of girls report-
ing pain during the preceding six months had sought medical care. In a
Spanish sample of healthy schoolchildren, 38% had consulted with a
healthcare professional for a pain complaint during the preceding 3 months
(32). In Dutch and German studies of general populations, 57% and 51%,
respectively, of children with chronic pain had visited a general practitioner
for their pain (34, 150). The Swedish system of direct access to PT may be
one explanation for why Sweden’s incidence of consultations with general
practitioners for low back pain was approximately half of the consultations
in England (128). Approximately 3% to 5% of children and adolescents with
pain are estimated to require tertiary multiprofessional care for their pain
condition (27, 32, 54). Thus, among the many individuals who experience
pain during childhood, substantially fewer seek medical care in a primary
care setting, and a small number seek care at tertiary care clinics.

Study I revealed a weak correlation between pain intensity and pain location;
thus, reported pain intensity does not appear to be related to a specific pain
location. As in many other studies from the past decade (27, 30, 31, 151,
152), multiple pain locations were common in our study. The reasons that
many children and adolescents experience pain at more than one location are
not fully understood. Pain at multiple sites has been suggested to have genet-
ic origins, which is referred to as pain vulnerability (151), or to be caused by
combinations of factors, such as environmental and psychological vulnera-
bilities or comorbidities (153). Pain at multiple sites is increasingly prevalent
and is regarded as a risk factor for compromised long-term health (154, 155).
In our study, participants with multiple pain locations reported lower
HRQoL and higher rates of PRD than children with a single pain location.
Clinicians should thus pay special attention when children in primary care
report multiple pain sites.

The mean degree of PRD was low in our samples (mean FDI values of 10.4
in Study I and 19.3 in Study III) compared with tertiary care-based studies
(54, 59, 86, 132). In samples of schoolchildren, lower scores have been re-
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ported (mean FDI values of 4.4-8.2) (32, 61). In Study I, approximately one-
third of the participants reported a degree of PRD that is sufficiently high to
interfere with activities of daily living. The mean HRQoL score on the phys-
ical dimensions of KIDSCREEN confirmed that pain causes problems for
youth with pain because the reported scores in our sample (for both the
younger and older age groups) were below the expected scores for the age-
matched general population (136). Thus, children with pain in primary care
are affected by their pain and likely require treatment, but they are not likely
to require highly specialized care, such as that provided by tertiary care pain
clinics.

Study II examined the relative contributions of different independent varia-
bles in explaining the variance in FDI. Behavioral distraction, externalizing
and catastrophizing explained 13% of the variance in PRD, and pain intensi-
ty, worrying and the perceived ability to reduce pain explained 21% of the
variance. Hence, although the proportion of explained variance was signifi-
cant in our sample, several unknown factors likely also contributed to PRD.
Across studies of pediatric pain samples, the most salient factors predicting
PRD have been pain intensity (100, 156), depression (55, 88, 100) and
catastrophizing (61, 62). Other factors previously reported to partly contrib-
ute to PRD but not included in our analysis are low global self-worth (157),
a deficient family environment and parental distress (97), and fear of pain
(158). Our findings add to previous findings and could guide the choice of
treatment content in future intervention studies in primary care, such as the
benefits of addressing catastrophic or negative thinking and teaching distrac-
tion skills in combination with physical intervention components.

KIDSCREEN has been used as a generic HRQoL measure in a dozen studies
targeting children with, for example, cancer, psychosomatic health com-
plaints and environments with high migrant density (112, 159, 160). In
Study I, the scores for both physical and psychological well-being were low-
er than those of children with cancer and the healthy control group in a study
by Jervaeus et al. (160).

Powers et al. (161) compared the HRQoL scores of children with headache
(a common childhood pain) to those of children experiencing chronic illness,
cancer or rheumatoid conditions. The researchers found that the levels of
HRQoL did not differ according to diagnosis, but there were some differ-
ences within subscales. Thus, children seeking primary care for a pain condi-
tion may have HRQoL scores that are similar to those of children with seri-
ous diseases or illness.
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Psychosocial factors and pain

Children’s choice of strategies for attempting to cope with pain are associat-
ed with their success in adjusting to pain and the effects of pain on their lives
(37, 54, 56). We found that children in primary care exhibited similar pat-
terns of coping strategies, but they appeared to report less frequent use of
such strategies than those in tertiary care. One possible conclusion is that
children in primary care have not yet fully developed their coping strategies.
Thus, it is important to assess the pain coping strategies of children receiving
treatment in primary care.

PRD was partly explained by catastrophizing and externalization, both of
which are considered maladaptive coping strategies in both adult and child
studies across pain conditions (56, 60, 111). Pain catastrophizing has been
found to be associated with lower pain tolerance (73) and greater emotional
distress (54), and it contributed to increased pain 6 months later in a prospec-
tive study by Vervoort et al. (63). Behavioral distraction (which also partly
explained PRD in Study II) is generally regarded as a positive coping strate-
gy (64, 73, 162) and is associated with greater perceived pain control (163).
Thus, treatment should aim to decrease catastrophizing and to increase the
use of behavioral distraction techniques.

Differences between genders were found. Compared with boys, girls report-
ed a higher incidence of catastrophizing and were more likely to seek social
support, whereas boys reported greater use of behavioral distraction. These
gender differences in catastrophizing and distraction are consistent with the
results of studies of chronic pain samples (35, 36) but could not be con-
firmed in a community-based sample (163). The greater inclination of girls
(compared with boys) to seek social support (i.e., to engage in discussions
with friends and family about their pain) has been confirmed in both chronic
pain and community samples (35, 36, 163). Clinicians should be aware of
such gender differences because they may be relevant to treatment.

Many of the participants in our studies reported symptoms of sadness or
depression. Depression has repeatedly been found to be a predictor of PRD
in children with pain (55, 88, 100), and it could also be an important factor
to consider at the primary care level. Comorbidity between psychiatric dis-
orders such as depression and pain is also common (164-167). Future stud-
ies, should evaluate whether decreases in pain and PRD also change depres-
sion scores or whether changes in depression scores could mediate treatment
effects. The healthcare staff at primary care units should be aware of the
possible comorbidity between pain and depression, include an assessment of
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depression in the anamnestic interview and refer patients to the appropriate
care if depression is suspected.

In our studies, we found no significant correlation between parents’ own
pain and their children’s PRD. Mixed findings have been reported regarding
the relationship between parental pain and children’s pain. Pain has been
reported to be more common among children who have a caregiver with a
chronic pain condition in some studies (77-79) but not in others (37, 80, 81).

The social environment is regarded as important for a child’s pain perception
(54), and the influence of the social context is believed to be greater for chil-
dren than for adults (168). According to SCT, learning is thought to occur
through both parental modeling and parental reinforcement (83). Therefore,
an assessment of how parents respond to their children pain may be im-
portant to fully understand the factors contributing to a child’s PRD (84, 86,
169).

The social dimensions of KIDSCREEN revealed high scores, which may
indicate good relationships between the studied children and their parents as
well as age-appropriate autonomy from parents (136). We did not study pa-
rental catastrophizing in our first sample. However, the children and adoles-
cents reported relatively high levels of autonomy, which could indicate that
there is no need for general parental intervention in primary care. However,
PTs adopting a biopsychosocial treatment approach should be encouraged to
assess parents’ thoughts and beliefs regarding their children’s pain because
protective parental behaviors (88, 91) and parents’ catastrophizing (86, 170)
appear to be associated with PRD in children.

Guidance from learning theories and the correlations between parental be-
haviors and PRD found in previous studies led us hypothesize that targeting
parents’ beliefs regarding their children’s pain could be valuable. Asmund-
sen and colleagues suggested that treatments aiming to reduce PRD among
children with pain conditions should also address parental psychological
responses and behaviors (67). When parents who report catastrophizing
thoughts (about their child’s pain) are encountered, the provision of advice
and/or a referral to a psychologist may be important to increase the success
of BMT for the child. In Study IV, working with parents was identified as
one of the key aspects of BMT by the treating PTs. Many pain treatment
programs have reported including parents in children’s treatment (96, 171-
173), but few have reported specific effects or explored parents’ experiences
of such treatments. Future studies could address if teaching parents to sys-
tematically use operant techniques for reinforcement of new, positive health
behaviors in their child is effective.
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The behavioral medicine treatment for adolescents with pain

In Study III, 75% of the participants receiving BMT and 62% of those re-
ceiving CT considered themselves fully recovered from their pain problem
after treatment. A significant difference between the treatment conditions (in
favor of BMT) was found in the scores for the primary outcome variable FDI
(an indicator of PRD). All but one of the participants with pretreatment
school absences had increased school attendance post-treatment (the other
primary outcome variable), but no difference was found between conditions.
Measuring treatment satisfaction is important because a patient’s experience
is associated with treatment adherence and effectiveness. In a review of 55
studies, a consistently positive association between patients’ treatment satis-
faction and health outcomes was found across diseases and settings (174).
Satisfaction with treatment was high for both conditions, but the participants
in the experimental condition assigned higher scores to their satisfaction
compared with those in the control condition. Parents were also highly satis-
fied with both treatment conditions.

BMT appears to be a promising method for addressing both the physical and
psychological aspects of pain in adolescents receiving PT in primary care.
However, many improvements in the implementation of BMT could be ap-
plied in future studies.

During the planning for the BMT in Study III, theories of pain and exercise
physiology (6-9), learning theories (10-13) and theories of health psychology
(14) emerged as applicable to comprehensive treatment. Thus, the theoretical
basis for the BMT was extensive. The PTs’ brief education in the theoretical
underpinnings of the behavioral medicine approach was likely insufficient,
as partly indicated by the results of Study IV. The PTs perceived the theoret-
ical education in behavioral medicine as well as the theoretical content and
new vocabulary as challenging. Nonetheless, the PTs concluded that the
amount of theory in their education was adequate. However, therapists’ theo-
retical understanding of the components included in a treatment program is
critical to their adherence to the treatment protocol (175).

The BMT could have been structured differently and likely would have ben-
efitted from being less comprehensive; the treatment comprised many com-
ponents and treatment techniques. Individual tailoring is a key component of
BMT. In fact, individually tailored BMT has previously been reported to be
useful for adults receiving treatment for musculoskeletal pain (121, 122) and
whiplash-associated disorders (123) as well as for enhanced physical activity
and healthy eating (176). The individual tailoring of treatment based on in-
dividual assessment is intended to reach an individual based on his or her
personal characteristics (177). In our study, the tailoring of the treatment was
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based on the individual FBAs of the participants. However, the tailoring in
our study did not fully function as intended. There was a suboptimal level of
agreement among the scores on measures of pain-related fear, catastrophiz-
ing and self-efficacy for daily activities and who had been introduced to the
specific behavioral change techniques targeting these constructs.

Pain-related fear has been found to be associated with higher levels of PRD
and more frequent use of healthcare (178), and has also been found to be a
stronger predictor of physical activity limitations compared with pain inten-
sity or depression (169). Graded exposure combined with the use of self-
reinforcement strategies to increase activities was promoted in the treatment
manual, but these techniques were not introduced to all the participants with
high scores on TSK-C. The fear-avoidance model (68) has been amended
several times, but it was only recently first conceptualized within a pediatric
pain framework (67). The fear-avoidance model could serve as an explana-
tion of the processes and mechanisms through which pain becomes chronic;
therefore, fear-avoidance could be an important target of interventions for
persistent pain in children/adolescents (67).

Not all participants in the BMT condition who had high scores on the PCS-C
were introduced to techniques for handling catastrophizing or negative
thoughts. Catastrophizing is associated with increased pain and PRD (62).
Cognitive restructuring (179), challenging negative thoughts (173), positive
self-talk (171) and problem-solving (180) have been used to address
catastrophizing, frequently as part of a more comprehensive cognitive be-
havioral treatment program aiming to reduce PRD. The participants in both
treatment conditions decreased their PCS-C scores post-treatment, and the
reductions in the scores were more substantial for the participants in the
BMT (the mean change in the score was -17.5 for the BMT group and -7 for
the CT group). However, the differences were not sufficiently large to reach
significance.

In adults, the goal of enhancing self-efficacy has been successfully incorpo-
rated into tailored BMT (121) and cognitive behavioral pain management
programs, with corresponding increases in exercise levels, pacing and re-
laxation training (181, 182). In Study III, self-efficacy for daily activities
was significantly increased in BMT and CT groups after the treatment. It is
possibly that the increase in self-efficacy, since it happened in both groups,
was generalized by the perceived success from the physical exercises within
the exercise track. The experience of success increases self-efficacy accord-
ing to SCT (19, 76). However, the participants in the BMT group could have

58



been exposed to several other techniques for increasing self-efficacy that
were included in the treatment manual, such as modeling, which could have
produced additional increases in self-efficacy and possibly entailing differ-
ences between the treatment groups.

In conclusion, the information regarding the levels of pain-related fears,
catastrophizing and self-efficacy for daily activities provided during the an-
amnestic interview was insufficient for the PTs to fully tailor the treatment.
One can only speculate whether more precise tailoring would have resulted
in different outcomes. In future studies, tailoring components could be pro-
vided by PTs who are not blind to the participants’ scores on measures of
pain-related fear, catastrophizing and self-efficacy for daily activities or by
an independent person providing the PTs with risk profiles for the partici-
pants. Such approaches would require further validation and meaningful cut-
off scores for the applied measurements, and such scores do not currently
exist. Another option would be the use of specific anamnestic assessments at
the clinic to promote high levels of accuracy in identifying psychosocial
problems. Also, the PTs would probably need to be provided with specific
guidance regarding the appropriate treatment to be used, i.e. assisted in
translating findings into treatment.

We currently have no information regarding the long-term effects of the
BMT; however, following the participants over time will provide these data.
Applying a behavioral medicine approach involves the enhancement of self-
management skills to address pain during treatment and the formation of
plans for maintenance and relapse prevention. An increased ability to self-
manage pain has been reported to be associated with improvements in func-
tion and psychological well-being (183). The effects of an intervention
providing self-management techniques may certainly continue after the
treatment is completed and after participants have presumably learned skills
that may prove valuable if they encounter similar or new pain-related prob-
lems in the future. Further studies are needed to confirm these associations.

Methodological considerations

The use of valid measures that mirror biopsychosocial determinants is criti-
cal for measuring BMT effects and for understanding the broad impact of
pain. FDI is the most frequently recommended and used measure of pediatric
PRD. In Study III, only participants who exhibited substantial PRD were
recruited; however, 5 of the 25 participants received low scores on the FDI.
Thus, a potential floor effect was found for the FDI. A study of adolescents
with idiopathic pain also found floor effects for the FDI (70). The FDI was
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originally designed to assess limitations in daily life among children with
abdominal pain rather than to specifically measure PRD in children and ado-
lescents with persistent musculoskeletal pain. Further psychometric testing
and possible revision of the FDI to better capture PRD in children in primary
care is advisable. The use of measures specifically designed to assess mild
pain-related interference in daily activities or a patient-specific disability
measure could complement the FDI in future studies. There are several other
options for measuring PRD, including The Child Activity Limitations Inter-
view (a specific assessment of PRD) (184), the physical dimensions of the
Bath Adolescent Pain Questionnaire (a comprehensive assessment of the
effects of chronic pain across physical and psychosocial constructs) (185)
and the PROMIS Pediatric Pain Interference Scale (which assesses pediatric
pain interference with daily functioning) (186). These options are relatively
new; when our project began, none of them were available in Swedish, they
had not been validated for the pediatric primary care population, and they
were not primarily intended for use in patients with musculoskeletal pain.
However, these measures are promising in many ways, and research is need-
ed to validate them for use in Scandinavia and in the pediatric primary care
context.

Some of the other measures used in this work are also worthy of further re-
flection. The measures used in Studies I and II largely followed the recom-
mendations of the PedIMMPACT consensus statement (135). However,
KIDSCREEN, the instrument that we chose for measuring HRQoL, was not
among the recommended measures for HRQoL. We chose to use KID-
SCREEN because it was an age-appropriate measure with a Swedish transla-
tion, because a short-form version was available and because the subscales
measured constructs that were relevant to this project.

Pain intensity ratings are almost always used in clinical studies, although it is
a great simplification to assess a complex phenomenon this way (129, 130).
The most commonly used self-report measure in adults is the NRS-11, which
has demonstrated sound psychometric qualities for use in assessing pain
intensity in pediatric populations (129, 130, 187). However, the studies on
children and adolescents recall time for reporting pain intensity is sparse.
Pain intensity scores have been demonstrated to be stable over a 2-week
period (187), but retrospective sores have been reported to show inflated
values (188, 189). In our studies the participants reported both present pain
and retrospective pain intensity. We chose to use present pain in our analy-
sis, with the purpose to avoid recall bias. But, since pain intensity often is
fluctuating to its nature, by this, we might not have captured the whole pic-
ture. The use of pain diaries during one or two weeks before starting treat-
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ment (and after for effect), preferable with electronic devises, could be an
option to acquire accurate data (190, 191).

In Study IV treatment satisfaction was measured by study specific questions.
There is a recent interest in measuring treatment satisfaction from the chil-
dren’s viewpoint, but the established measures are few (135, 192, 193) and
none specifically designed for use in our sample of interest. However, open-
ended questions or interviews pertaining children’s and parent’s reasons for
global ratings could have been used to provide more comprehensive data
concerning treatment satisfaction.

Both the PCS-C and TSK-C are pediatric measures extrapolated from the
adult versions. The validity and reliability of the TSK-C have not yet been
studied, whereas the reliability of the PCS-C was confirmed in a study of
Flemish-speaking children (62). In a recently published study, an 11-item
English version of the PCS-C was found to provide a statistically better fit
than the presently existing 13-item measure. (194). Thus, there is a need for
further testing and the establishment of cut-off values for the PCS-C and
TSK-C.

No difference between the treatment conditions was identified on SEDA in
the post-treatment data. The SEDA instrument has not yet been validated in
a normal population or in clinical samples. A question remains concerning
whether a measure of specific goal activity related self-efficacy would have
generated more reliable results and between-group differences than the
SEDA, which was developed to be used in this study. Another possible prob-
lem when assessing self-efficacy is whether the targeted age group really can
differentiate between the belief in one’s capabilities in performing an activity
and the actual performing of the activity. This remains to be resolved in fu-
ture studies.

There is an increased risk of type Il error when drawing conclusions from
studies with small samples. In Study III, both treatment conditions led to
significant improvements in fear of movement, catastrophizing and self-
efficacy for daily activities, which were measured with the TSK-C, PCS-C
and SEDA, respectively. A larger sample size might have detected between-
group differences in these measures. When an active control group is used,
as in our Study III, differences may be too small to detect in a small sample.
Unfortunately, there are no data available to help determine the cut-off val-
ues for clinically relevant changes; nevertheless, we observed that both
groups exhibited prominent changes in scores.
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A limitation of the first two studies was that the results were based on cross-
sectional data, which makes it impossible to determine the direction of the
relationship between variables. Prospective longitudinal designs with repeat-
ed measures could have revealed more information regarding the develop-
ment of PRD and the factors influencing PRD.

One limitation of Study III is that it was originally intended to be a full-scale
RCT rather than a feasibility study. A study that was specifically designed to
evaluate the feasibility of testing this rather complex intervention could have
provided more detailed results. However, the findings from the two feasibil-
ity studies may be applied to guide future research in this context and to
potentially guide the clinical implementation of BMT in the primary care
setting. For future BMT studies our findings imply that the knowledge, skills
and competencies of PTs are requirements for delivering BMT, and treat-
ment fidelity must be monitored. Supervision, including comprehensive
discussions, patient cases and educational outreach visits with direct feed-
back in clinical situations, may be useful strategies to facilitate the learning
of a new treatment approach.

Another limitation is that the same PTs delivered both treatment conditions,
which may have posed a threat to the internal validity through contamina-
tion. However, during the treatment, consideration and actions were taken to
avoid contamination between the treatment conditions. During each supervi-
sion session, efforts were made to distinguish between the two conditions by
discussing them and ensuring that the correct workflow was used for each
participant. Although it would have been advantageous for different PTs to
have delivered the BMT and CT, such an approach was not possible for
practical reasons.

In Study III, the randomization procedure did not function fully as intended
because the pretreatment FDI data were unevenly distributed between the
groups in the relatively small sample. However, there is no reason to believe
that the outcome of this randomization procedure would have been unrelia-
ble in a full-scale study. One reason to perform a feasibility or pilot study is
to estimate an effect size to guide the calculation of sample size for a full-
scale study. The small sample size and the uneven distribution of FDI scores
between the groups led us to calculate the effect size for treatment outcomes
using a non-parametric method: the area under the receiver operating charac-
teristics curve (AUC). The AUC represents the probability that a patient in
one group will have a response that is preferable to that of a randomly cho-
sen patient in the other group. The null hypothesis is that the true area = 0.5,
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with higher numbers favoring the experimental group. When translating
Cohen’s standards for effect sizes (146), an AUC of 0.55 is equivalent to a
small effect, an AUC of 0.64 is equivalent to a moderate effect, and an AUC
of 0.71 is equivalent to a large effect (147). The AUC found in Study III was
0.77, but the large effect size should be interpreted with caution because the
groups were not exposed to the same number of treatment sessions. If this
effect size is used for sample size calculation, a conservative approach is
advisable. Our results also indicate that high withdrawal rates should be con-
sidered when planning a study within this field of interest.

External validity and transferability

The results from the first two studies are valid for children and adolescents
who seek PT for a pain condition and who are willing to participate in stud-
ies within settings in countries with similar social contexts and healthcare
systems. The majority of the participants were female. This uneven gender
distribution was consistent with previously reported prevalence rates (27,
28); therefore, there is no reason to believe that our sample differed from the
patients typically presenting in clinical settings. In Study I, a small number
of randomly distributed items had missing data. In Study II, only participants
with complete PCQ data were included; the excluded group did not differ
from the included group with regard to age, gender or pain location.

The generalizability of the results of Study III is low because of the small
sample size. However, the purpose of conducting a feasibility or pilot study
is not to produce generalizable results but to test the study concept and inter-
vention. Larger studies are warranted, preferably with participants recruited
from a variety of primary care settings. The transferability of the findings
from Study IV is difficult to estimate. The variation among PTs was small,
with only three PTs from two primary care centers. It is likely that some
aspects of the experience of a PT learning and delivering BMT in a primary
care setting were not discussed and included in the data analysis. Future
studies are needed, preferably with larger numbers of PTs and the inclusion
of specific research questions concerning the implementation processes.
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Conclusions

The children and adolescents seeking primary care PT for a pain-related
problem shared many of the common features of children admitted to tertiary
pain clinics. In this work, the results indicate that pain has an impact on
HRQoL in children and adolescents admitted to primary care PT. Physiolog-
ical and physical factors partly determine pain and PRD, but psychological
aspects, such as coping also, affect PRD. Thus, in children seeking primary
care for pain, the factors leading to PRD are complex and interrelated. BMT
targeting adolescents with pain is feasible for use in primary care with the
exception of the tailoring components, which require further development.
BMT poses great challenges on the PTs. Substantial theoretical knowledge
and understanding of theory and supervision during long periods of time is
likely integral for successful implementation of BMT.

Likely, when patients, parents, and PTs have a broad understanding of bi-
opsychosocial factors influencing pain, improvement of activities and partic-
ipation may be facilitated, thereby helping children and adolescents to take
an important step toward regaining good health.
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Clinical implications for primary care pain treatment of children
and adolescents

Primary care providers should, along with the physical examination also
assess patients for psychosocial prognostic factors for long-term PRD at
the first visit and tailor treatment guided by the identified prognostic fac-
tors.

Children with pain at multiple sites should be regarded as high-risk pa-
tients.

Special attention should be given to girls with pain since their greater
tendency to catastrophize places them at higher risk for PRD.

The use of measures of patients’ psychosocial risk profiles is likely
needed for adequate tailoring of treatment.

Self-monitoring can help increase awareness what influences pain but it
should be brief and simple to increase the children’s adherence.

A combination of physical exercise and psychological behavioral change
techniques is promising treatment. By providing behavioral medicine
training for PTs, behavioral medicine treatment can be tested and im-
plemented in clinical work.

Future research

The results of this work prompt several suggestions for future studies. The
following suggestions concern some of the essential research questions that
should be addressed in the future.

A full scale RCT should be performed considering the insights from the
feasibility studies.

Validation and reliability testing of measures should be performed, in-
cluding cut-off scores for measures used to determine BMT treatment
outcomes.

The most important components for providing a sufficient but less com-
prehensive BMT should be determined.

The use of e-health and modern technology for self-monitoring and de-
livering of treatment should be examined in the context of BMT.
Interventions for parents should be studied, particularly to determine the
specific effects of teaching parents to systematically use operant tech-
niques.
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Svensk sammanfattning (Swedish summary)

Smaérta dr vanlig forekommande under uppvixtaren. Tidigare studier har
visat att langvarig smirta kan ge allvarliga konsekvenser for barn och deras
familjer. Smirta paverkar manga olika delar av livet och smaértrelaterad ak-
tivitetsnedséttning har visat sig ha en negativ paverkan pa hilsorelaterad
livskvalitet, skolndrvaro och skolresultat, ge kdnslomissigt lidande, minskat
deltagande i sociala aktiviteter och en 6kad anvéndning av sjukvards resurs-
er. I den hdr avhandlingen har barn och ungdomar som sokte fysioterapi
inom primérvarden foér ett muskuloskelettalt smértproblem studerats. Syftet
med avhandlingen var att underséka de smirttillstdind som barn och
ungdomar sokte fysioterapi i primérvard for, och hur biopsykosociala
faktorer dr associerade till smirtrelaterad aktivitetsnedséttning i dagligt liv.
Syftet var ocksa att undersoka genomforbarheten av en beteende medicinsk
behandling for den hiar malgruppen.

Resultaten i studie i visade att manga hade haft sin smérta under lang tid,
ndstan hilften av de som sokte fysioterapeut i primérvard hade haft ont i mer
an ett ar. Studiedeltagarna rapporterade en lagre hélsorelaterad livskvalitet
géillande fysiskt och psykologiskt vilbefinnande #n barn och ungdomar i
normalpopulationen. Méanga barn hade ont pa flera stillen och de med multi-
pla smiértlokalisationer hade @n lagre hilsorelaterad livskvalitet 4n de som
hade smirta pa ett stille. Smartintensitet, upplevelse sin férmaga att sjilv
kunna minska smértan, oro och hur man hanterar smirta forklarade delvis
smirtrelaterad  aktivitetsnedsittning. Resultaten indikerar ocksd en
konsskillnad mellan flickor och pojkars sitt att hantera smarta. Flickor rap-
porterade en hogre forekomst av katastrofierande medan pojkar anvinde mer
beteende distraktion, vilket generellt sétt anses vara en positiv smérthanter-
ingsstrategi.

Beteendemedicinsk behandling har sin grund en biopsychosocial syn pa
hélsa och sjukdom, och i den hér avhandlingens studie III och IV studerades
en beteendemedicinsk behandling med ungdomar med ldngvarig muskulo-
skelettal smirta som malgrupp. Syftet med studie III var att studera ge-
nomforbarheten av bland annat datainsamling och rekrytering av patienter
samt att studera effekten av det beteendemedicinska behandlingsprogrammet
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inriktat mot tonaringar med langvarig smérta. Kontrollbehandlingen bestod
av fysisk traning enligt gdllande praxis. Trettio-tva patienter och deras
fordldrar accepterade deltagande, tva studiedeltagare blev senare exklude-
rade. Resultaten visade att datainsamling med hjdlp av webb-baserade
enkéter fungerade bra i den hiar malgruppen, med lagt antal uteblivna svar.
Rekryteringen av patienter gick ldngsammare &n planerat, med 1.3 patienter
per manad fran tva vardcentraler och fler 4n férvintat hoppade av under
behandlingens gang. Trots att arbetsgangen var omfattande upplevde de
behandlande fysioterapeuterna att behandlingsprogrammet mojligt att ge-
nomfora. Skrdddarsyningen av behandlingen var problematisk och
overenstimmelsen mellan de studiedeltagares behov av en viss behandling-
sinsats och den utforda behandlingen var lag, 40 %. Den beteendemedicin-
ska behandlingen resulterade i en storre minskning av podngen for
smirtrelaterad funktionsnedséttning (det priméra utfallsmattet) dn i kontroll-
behandlingen. Resultaten ska dock tolkas forsiktigt eftersom studien hade fa
deltagare och grupperna hade olika utgangsviarden. Gillande skolfranvaro
(det andra priméra utfallsmattet) och for sekundira utfallsmatt (katastro-
fierande, rorelserddsla och tilltro till egen forméaga i aktiviteter) forelag inga
signifikanta skillnader mellan grupperna efter behandling. I den fjérde dels-
tudien undersoktes hur néjda studiedeltagarna, deras fordldrar och behand-
lande fysioterapeuter var med behandlingarnas innehall och resultat, ndjdhet
med sin egen insats under behandlingen samt i vilken utstrickning stud-
iedeltagarna hade fordndrat sitt sdtt att tinka om smaérta. Studiedeltagarna i
bada grupperna var ndjda med den behandling de hade fatt, deltagarna i be-
teendemedicin gruppen skattade sin n6jdhet signifikant hogre dn deltagarna i
kontrollgruppen. Fysioterapeuterna intervjuades om sina upplevelser av att
lara sig och leverera beteendemedicinsk behandling. Att ldra beteendemed-
icinsk behandling var arbetsamt men givande. Den biopsychosociala
grundsynen, att skriddarsy behandlingen och arbetet med fordldrarna identi-
fierades som nyckelaspekter av behandlingen. Att sammanstélla funktionel-
la beteendeanalyser upplevdes svart och kridvande och handledning under
behandlingstiden virderades hogt.

Sammanfattningsvis visar resultaten att barn och ungdomar som soker
primérvard for ett smartproblem i flera avseende liknar dem som behandlas
vid specialistkliniker. Flera olika biopsykosociala faktorer samvarierar med
smirtrelaterad aktivitetsnedsédttning. Att anvinda ett biopsykosocialt synsitt
i unders6kning och beteendemedicinsk behandling av ungdomar med smirta
ar lovande for att hjdlpa ungdomar aterfa sin hilsa.
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Appendix 1 The Behavior medicine treatment

Pain history

A detailed anamnestic interview was conducted with the participants and
their parents, and all the important aspects of the pain problem, including
physical, emotional and social triggers of pain, were addressed using a bi-
opsychosocial approach (5).

Identification of problems and goal activities

The participants were asked to list 3—5 frequent and important activities in
which pain interfered with their performance. The activities were prioritized
by their importance to the participant, and self-efficacy was estimated for the
performance of each activity.

The participant and PT then worked together to choose the first activity. The
activity should be of importance for the participant, and be one with a self-
efficacy rating of no less than 4-5 (on a 0-10 rating scale, where 10 indi-
cates “I am very sure I can perform the activity”) to ensure the possibility of
success in performing the chosen activity.

Physical examination

The participants underwent a thorough physical examination focusing on
areas of importance for the pain-related problem (7, 195), including screen-
ing for red flags (potentially dangerous physiological conditions) (196).

Self-monitoring

Self-monitoring of the goal activities was aimed at increasing the partici-
pants’ awareness of their actions and thoughts in the goal activity (197) and
was recorded in a paper-based diary. The participants were asked to rate
their self-efficacy before the activity and to monitor their bodily sensations,
thoughts and feelings during the activity. Ideas pertaining to adjustments,
thoughts and feelings about the activity performed and the physical and so-
cial context were noted in the diary after the activity. Each activity was mon-
itored for one week (or at least 5 times if the goal activity was a non-daily
activity).

FBA and identification of behavioral goals

The aim of the FBA (198) was to formulate hypotheses regarding the rela-
tionships among the factors (physical, emotional, cognitive and environmen-
tal) related to behaviors in the goal activity. The FBA (198) was formulated
from the information obtained from the anamnesis, physical examination and
self-monitoring.
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S-I-R-C (Situation-Individual-Responses-Consequences, which correspond
to the ABC from operant learning theory) was used for sorting and summa-
rizing the findings (199). In S-I-R-C, the S stands for situational factors,
including antecedents; the I for individual factors (physical and psychologi-
cal resources and restrictions); the R for behavioral responses; and the C for
consequences.

The information from the S-I-R-C was used to form hypotheses regarding
the associations among the antecedents, behavioral responses and conse-
quences of the participants’ behaviors related to the goal activity. The FBA
summarized the reasons that it was not possible to perform the goal activity
as desired. The hypotheses formed in the FBA directed the choice of behav-
iors in the goal activity that required behavioral change, and they formed the
foundation of the individually tailored treatment plan. The FBA, goal activi-
ties, target behaviors and, accordingly, the treatment plan were continuously
modified throughout the treatment process.

Goal setting

SMART (Specific, Measurable, Activity related, Realistic and Time-
specified)(200) were set in communication between the participant and phys-
iotherapist, and concrete action planning was initiated. Generally, each goal
activity comprised numerous behaviors that required changing; at all times,
the behavioral changes were specifically aimed at improving function in the
goal activity.

Skills acquisition

This part of the treatment was tailored to the participants’ specific problems
based on the hypothesis in the FBA, and the SMART goals provided direc-
tions for the required training. Pain education based on a biopsychosocial
model (1, 5) was introduced and discussed. No exercise or skills were intro-
duced without an explanation of their relationship to the goal activity. Physi-
cal and psychological skills were gradually expanded by slowly increasing
the number of repetitions, load or level of challenge (7, 8). The purpose was
to avoid feelings of failure and to increase the self-efficacy for the exercises,
skills or activities rehearsed. The PT provided verbal positive reinforcement
when possible.

To increase skills, the treatment followed four phases (121, 122, 124): basic
skills acquisition, applied skills acquisition, generalized skills acquisition,
and maintenance and relapse prevention.

The objective of the basic skills acquisition was to rehearse the basic physi-
cal, cognitive or behavioral skills required for improvements in the goal ac-
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tivity/ies. Examples of basic skills include performing strengthening exercis-
es for the upper arm and shoulder muscles and learning to recognize a cata-
strophic thought.

In the applied skills phase, basic skills were combined to shape the required
behavior by applying and practicing in the goal activity/ies. Examples of
applied skills include maintaining the correct position of the scapula when
hitting a forehand on the tennis court and handling catastrophic thoughts by
restructuring them.

In the generalization phase, the application of skills was extended to other
activities and situations important to the adolescents. Examples of general-
ized skills include using the new coordination of shoulder movements, han-
dling catastrophic thinking while playing basketball or helping a neighbor to
move heavy objects.

Before the end of treatment, during the maintenance and relapse prevention
phase, future “risk situations” were identified and discussed. The partici-
pants and PTs formed strategies for the maintenance of new behaviors, and
ways in which the adolescents and parents could further support positive
behaviors were recorded.

Home assignment

Home assignments were given in all sessions during the acquisition of basic
skills (the components required for the improvement of basic physical, cog-
nitive or behavioral skills), applied skills (combinations or advances of basic
skills in the goal activity) or more generalized skills practiced in activi-
ties/behaviors similar to/other than the goal activity. Every session included
a follow-up of home assignments from the previous session, and the PT pro-
vided positive feedback on performance and demonstrated and practiced new
home assignments.

Application of tracks in the BMT

The Exercise Track

The exercise track was primarily applied during the basic skills phase and
represented the best clinical practices and was guided by recommendations
for repetitions, load and intensity (7, 8). Exercises to improve strength, en-
durance, circulation, posture control, range of motion, stabilization/muscular
control, coordination and aerobic fitness could be chosen. The PT choices
from this track were based on the participants’ FBA; every choice should be
specifically directed to change a target behavior to incrementally achieve
good function in a goal activity.
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The Lifestyle Track

The lifestyle track comprised information and techniques aimed at changing
sleep behavior, healthy eating and stress reduction to influence goal activi-
ties. Standardized information on sleep, healthy eating and stress was pro-
vided orally. The participants received a brochure containing the same in-
formation to be read as a homework assignment.

The techniques available for addressing sleep problems included infor-
mation, monitoring sleep in a diary, changes in sleep hygiene and sleep re-
striction.

The techniques available for healthy eating included information, monitoring
emotions and thoughts, and discussions of the causes of unhealthy eating and
solutions for healthier eating habits.

The techniques available for stress reduction included information, listing of
the causes of stress, and discussions of the causes of and possible solutions
for stressful situations.

The PT could use techniques from the behavior change track to support
changes for a healthier lifestyle.

The Behavior Change Track

Psychological techniques from the behavior change track were used to sup-
port behavior change in the goal activity/ies. In this track, cognitive and be-
havioral skills promoting behavior change for the activity-related problems
were presented. The PTs chose techniques from the set of standardized tech-
niques described below based on each individual participant’s FBA and
identified barriers to behavior change.

Motivation

The assessment of motivation was performed according to the principles of
motivational interviewing (201). Depending on each participant’s state of
readiness for change (202), the activation and enhancement of motivation
were achieved by the PT asking questions regarding the different aspects of
taking action for change. Thereafter, the PT initiated the identification of
barriers to change, the facilitation of strategies to overcome these barriers.
(202).

Problem solving

When a participant lacked ideas or found it impossible to identify any solu-
tions concerning where and how to initiate the introduction of a new, health-
ier behavior, two problem-solving techniques could be applied. In the first
technique, the participant identified all possible solutions to the perceived
problem, estimated the positive and negative consequences of each solution
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and finally chose the best possible solution. In the second technique, a traffic
light analogy was used to prevent the participant from rushing into perform-
ing the first action that entered his/her mind (stop — red traffic light) and to
urge the participant to plan for action (plan what to do — yellow light) and to
proceed with the plan (green light) (203, 204).

Systematic increase in self-efficacy

Increases in SE (19, 76) and operant learning (11, 12) principles were inte-
grated into the workflow. However, in situations in which low SE for an
activity was a primary area of concern, the manual provided support on how
to structure the increase in SE. Graded exercises or tasks were prompted to
increase SE. Beginning with basic, easily performed tasks enabled the partic-
ipants to succeed. The tasks were then planned to gradually increase in diffi-
culty while remaining achievable (19, 76). When applicable, the PT provided
examples of other similar patients who experienced similar struggles and
successful solutions according to the principles of model learning (21). Par-
ticipants who were hesitant to perform a behavior were encouraged to make
new attempts. Instant feedback on performance from the PT or parent, as
well as from the participants themselves in subsequent stages, was used to
reinforce new behaviors.

Automatic thoughts and catastrophizing

With these techniques, the participants learned to identify automatic
thoughts and catastrophizing and/or negative thoughts that disturbed perfor-
mance of the goal activity. When a participant mastered the ability to recog-
nize these thoughts using basic techniques to challenge thoughts, he/she was
prompted to think realistically about these thoughts (204). The participants
were encouraged to attempt to think differently when performing the activi-
ty, and they learned that new thoughts may lead to different feelings. To
challenge automatic catastrophizing or negative thoughts during the perfor-
mance of an activity, the participants were prompted to use positive self-talk
(aloud or silently) (205) or distraction (205) before and during the target
behavior. Distraction techniques were also taught as an alternative focus for
attention when the participants experienced difficulties in attempting to
avoid thinking about the pain.

Fears and worries

When fears of movement and/or reinjury hindered behaviors in the priori-
tized activity, systematic graded exposure (67) in target behaviors was
prompted and accompanied by positive verbal reinforcement for every small
success provided by the PT, parents and/or participant at home. A small dai-
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ly increase in home assignments (for example, increases in time, load or
number of repetitions) was negotiated with the participant; this minor in-
crease was to be performed regardless of pain. In addition, “worry time”
with a thought-stopping technique for more general worrying was described
in the treatment manual.

Relaxation

The relaxation techniques used were based on Fichtel and Larsson’s studies
of adolescents with headaches (206). To suit our purpose, a less comprehen-
sive program with new, somewhat shorter recordings was used. The partici-
pants accessed these recordings using CDs, MP3 files or an Internet link.
Basic, applied and generalized training was followed by the identification of
situations in which muscle tension could lead to pain or could interfere with
activities as well as strategies for use in case of relapse. The recorded relaxa-
tion consisted of six parts:

1: Progressive muscle relaxation, longer version

2: Progressive muscle relaxation, shorter version

3: Relaxation without tensing muscles

4: Relaxation without tensing muscles; deep breathing paired with the cue
word “relax”

5: Relaxation in activity

6: Relaxation in activity, shorter version

The parents

The parents of each participant in the experimental condition were invited to
a session without their child. Pain education that was based on a biopsycho-
social model was introduced and discussed. The education included discus-
sion of the causes of pain, operant techniques, coping, the importance of
everyday activities, planning for individual pain management and advice on
how parents could support their children in changing behaviors. The agreed-
upon forms of support were written on a preprinted worksheet for the parents
to take home. On the back of this worksheet, general recommendations for
parents were provided (207).

Most participants attended the PT sessions without their parents; therefore,
the PT also called the parents every few weeks to inform them about their
children’s progress and to plan ahead.
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Appendix 2 The control treatment

Pain history

A detailed anamnestic interview was conducted with the participants and
their parents, and the important aspects of the pain problem were addressed
using a biomedical approach. Psychosocial aspects of the problem were not
inquired about but were noted in the medical record if spontaneously men-
tioned by a participant or parent.

Identification of problem
The participants and their parents were questioned about their reasons for
seeking PT, the nature of the problem and what they wanted assistance with.

Physical examination
The participants underwent a thorough physical examination, including
screening for red flags potentially dangerous physiological conditions) (196).

Goal setting

The treatment goals were determined together with the participants. The
goals were not described in terms of activity-related problems (for example,
“pain in the shoulder will decrease from NRS 7 to NRS 3 in three weeks’
time”).

Treatment and application of tracks

The Exercise Track

The exercise track for the control condition consisted of the same instruc-
tions as for the experimental condition regarding the recommendations for
repetitions, load and intensity (7). For the CT, the exercise track was com-
plemented by a hold/let go muscular relaxation technique and a brief bio-
medical explanation of pain. The exercises were individualized and based on
the participants’ pain-related physical musculoskeletal problems and treat-
ment goals.

The Lifestyle Track

For the control condition, the lifestyle track contained standardized oral in-
formation on sleep, healthy eating and stress reduction according to best
practices. In addition, the participants received a brochure containing the
same information. No techniques for behavior change were applied.
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