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Prologue

Chronic pain in children and adolescents is increasingly recognized to occur. It
often results in considerable functional disability and is a cause for health
services utilisation. Chronic pain is known to have substantial impact on the
quality of life of adolescents and their families. The maintenance of chronic pain
in the absence of a defined organic diagnosis has led researchers to seek for
psychosocial explanations. This thesis evaluates a model on the adjustment of
adolescents to chronic pain, in which psychosocial factors are incorporated.
Examined are two issues in relation to this model. The first issue concerns the
influence of psychosocial factors on chronic pain and quality of life of
adolescents. The second issue concerns the evaluation of a cognitive-behavioral
intervention program for adolescents with chronic pain. Before presenting
studies on these issues, this introductory chapter starts with a description of the
background of these studies. After presenting information on chronic pain and
quality of life in adolescents, the reader is acquainted with the issue of
psychosocial factors related to chronic pain and quality of life. Additionally, the
background of the cognitive-behavioral intervention program is addressed.
Finally, an overview of the various chapters in this thesis is presented.

The prevalence of chronic pain

The International Association for the Study of Pain (IASP) defines pain as: “an
unpleasant sensory and emotional experience associated with actual or potential
tissue damage, or described in terms of such damage. Note: pain is always
subjective. Each individual learns the application of the word through
experiences related to injury in early life”. Pain that exists three months or
longer, continuously or recurrently, is in children and adolescents considered as
chronic pain.?3 The problem of chronic pain in adolescents is widespread, and
research on specific pain conditions has indicated that there are a variety of
chronic pain conditions that occur in adolescence. Most epidemiological studies
investigating pediatric pain have addressed a specific pain condition rather than
providing a comprehensive analysis of pain problems.! Recent research on
pediatric pain irrespective of location has focused on longitudinal, population-
based studies using standardized assessment techniques. A Dutch community
sample of 6,636 children and adolescents (0-18 years) shows that
approximately 25% of the respondents experience chronic pain (recurrent or
continuous) existing for more than 3 months.? Chronic pain increases in
adolescence?*8, with girls reporting more frequent pain than boys, irrespective
of their pain location.>®!® The most common types of pain in adolescents are
limb pain, headache and back pain.>***5 Longitudinal studies showed that
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chronic pain is persistent at 1-year follow-up in about 50% of the children and
adolescents who report chronic pain at baseline.!®*” After two years still a third
of the children and adolescents report persistent pain.!” In addition, pain
remains stable across the assessments, in other words it does generally not
deteriorate with time.*!7'® Considering the prevalence and natural course of
(back) pain in adolescents, Burton and colleagues suggest that much of the
symptomatology may be considered as a normal life experience.*

The impact of chronic pain

Due to the high prevalence of chronic pain much research has focused on its
impact on adolescents. Chronic pain is often associated with complex social and
psychological problems and it has been shown to lead to school absenteeism,
nuisance in the adolescents’ life,'*?° reduced quality of life?'"?> and considerable
medication use.’*2¢ Population-based studies showed that substantial
proportions of adolescents use medications for headache and stomach-ache.?®
This medication use among adolescents has increased over the years in
particular regarding medicine for stomach-ache among 13- and 15 year old
girls.®® A prospective study on children and adolescents with chronic pain
showed that more than half (53%) used medications for their pain.?*
Considering these increasing proportions of users, it is suggested that more
information about medicine should be built into health education programs.22¢

Quality of life

The impact of a chronic condition like chronic pain affects various aspects of a
person’s well-being, such as physical, psychological and social life. These
aspects are covered in the concept Quality of life (QoL). Quality of life is a
multidimensional construct including a persons’ physical health, psychological
state, level of independence, social relationships, personal beliefs and their
relationships to features of the environment.?” Quality of life assessment
encompasses subjective evaluations of the effects of the condition and its
treatment in relation to personal goals, values and expectations.

Quality of life instruments
In recent years quality of life measures for children and adolescents have been

developed, initially for children with specific chronic ilinesses, but more recently
generic and health-related QoL measures have become available. Validated
disease-specific instruments are available for adolescents with asthma, cancer,
epilepsy and juvenile arthritis.?® Generic measures are useful in situations where
it is important to be able to measure quality of life across different conditions
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and across different cultures. The generic Child Health Questionnaire (CHQ)
measures quality of life and children’s functioning across 14 health and well-
being domains. The CHQ has been normed with children experiencing a range of
chronic health conditions (e.g. epilepsy, juvenile rheumatoid arthritis). However,
generic quality of life may not be sensitive to small changes in a child’s
functioning or to disease-specific functions. Consequently, some measures are
currently being developed which incorporate both a generic and a disease-
specific element.?® The Quality of Life Headache-Youth (QLH-Y), developed by
Langeveld and colleagues,®® is an example. Langeveld and colleagues
operationalized QoL in the following domains: psychological functioning,
functional status, physical functioning, social functioning, satisfaction of life and
satisfaction of health. Functional status contains disease specific items to
measure the level of impediment caused by headache and migraine symptoms.
These items were based on interviews with headache patients. The other five
domains address generic elements of quality of life.

Previous studies
Studies using this (QLH-Y) measure showed that adolescents with chronic

headache evaluate their quality of life as being less satisfactory than their
healthy peers.?**® Compared to healthy controls, headache sufferers report
significantly worse psychological functioning, physical functioning, functional
status, social functioning and diminished satisfaction with life in general and with
their health status.3°3! The quality of life of adolescents with chronic pain
changes when their pain changes.?>?® Adolescents with intense pain score worse
on functional status and psychological functioning than those with milder
pain.’%3! Bandell-Hoekstra and colleagues®' reported that adolescents with
intense pain also experience more problems with physical functioning and social
functioning at home.

Different pain locations
Hunfeld and colleagues?®® studied the relative impact of different pain locations

on quality of life. In this study headache and back pain were associated with
lower quality of life than abdominal pain and limb pain, even though the
frequency and intensity of the pain are lower for headache than for the other
pain locations. On the other hand, Kashikar-Zuck and colleagues®? found that
children and adolescents with musculoskeletal pain report higher levels of
disability and more difficulty coping than the chronic daily headache group. A
three-year follow up study showed that QoL and the impact of pain on the
adolescents and their family remained stable across assessments.*®

Depth-interviews showed that adolescents with headache report specific
problems with cognitive activities, whereas those with limb pain and back pain
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report problems with physical activities.'® Although chronic pain in adolescents
has great impact on various aspects of quality of life and daily functioning, few
instruments are available to measure the pain-related problems irrespective of
pain location. Available measures are the PedMIDAS®* and the Functional
Disability Inventory (FDI)** but these measures are only validated for children
and adolescents with headache and recurrent abdominal pain, respectively.
Moreover, Walker and Green3* studied children and adolescents from a pediatric
outpatient clinic and Hershey®® and colleagues studied patients from a tertiary
referral center. No measures are available for children and adolescents in the
general population and with pain other than headache or abdominal pain.
Therefore, this thesis also addresses the development of a pain-related problem
list suitable for adolescents from the general population with chronic pain
irrespective of their pain location.

Psychosocial factors related to chronic pain

To wunderstand underlying psychological mechanisms of chronic pain in
adolescents, initiating and perpetuating factors have been studied more closely
recently. A number of psychosocial factors have been associated with the onset,
exacerbation, and/or maintenance of chronic pain in adolescents. Gragg and
colleagues®® showed that psychosocial factors may be better predictors of
children’s pain rating than medical factors. Their study showed that disease
activity only partly explains the variation in the pain experience and pain
perception of children with juvenile idiopathic arthritis.

Adolescent factors

Psychological vulnerability
The most frequently studied factor is psychological vulnerability. This is a trait-

like tendency to experience a broad range of negative feelings such as distress,
worry, inadequacy, anxiety and depressive symptoms (gloominess). Children
and adolescents who present for treatment of chronic pain, independent of
medical diagnosis, report anxious®®, and depressive3**’ symptomatology.
Comparisons with controls show that recurrent headache is related to stress and
psychological symptoms in schoolchildren,® and to psychological distress® and
anxiety® in adolescents. A high level of anxiety was also found for children with
abdominal pain.**** Prevalence of depression symptoms is higher among
adolescents with recurrent pain*® and especially among girls with neck and
shoulder pain.*?
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Children complaining of headache showed a tendency towards high achievement
motivation at school** and reacted with somatic symptoms during stress
situations.*® The association of stress in school with headache was strongest in
giris.*® Negative fear of failure (the fear to fail which results in not optimal
functioning of the child) can be considered as a specific aspect of psychological
vulnerability. Levine et al.*’ found that perceived failure leads to negative
affectivity and an increase in pain report. Similarly, Passchier and Orlebeke*®
found that negative fear of failure and headache complaints in children and
adolescents are positively correlated.

Although an association between psychological vulnerability and pain has been
found in correlational research, the direction of a (causal) relation is still unclear.
Do adolescents develop these characteristics as a result of frequent pain or is
the experience of chronic pain a consequence of psychological vulnerability?
Adult studies suggest that emotional problems (as depression symptoms) are
more likely to be a consequence than a cause of chronic pain**-? other studies
indicate that they may share common underlying etiologic factors®*->*, Further
research is needed to disentangle this relation.

Copin

Co;'[)jinggrefers to intentional cognitive and behavioral strategies used to manage
stressful situations.>®> Chronic pain can be a stressful experience for children and
adolescents that have to be dealt with.?>>® Gil and colieagues®’-*® found that
children’s use of coping strategies that involved a high level of negative thinking
and self-isolation was associated with more pain intensity, functional disability
and more health care use.

Children with chronic pain are more likely to use distraction (e.g. reading,
playing, listening to music) and social support (ask a friend for help).>>>%% A
Dutch study of children and adolescents with chronic headache showed that
those with severe headaches seek more social support, are more likely to
internalize and externalize, they use less behavioral and cognitive distraction
techniques, and seek information less than those with mild pain.?! Palliative,
avoidance, and depressive coping are related to higher pain intensities and
longer headache duration in adolescent males.®! A review study of Jensen and
colleagues®? showed that coping is strongly related to adjustment to chronic
pain. Patients who believe they can control their pain, who avoid
catastrophizing, and who believe that they are not severely disabled function
better than those who do not.%?

Reid and colleagues found that more approach coping (i.e. direct attempts to
deal with pain and the use of active methods to regulate feelings when in pain)
was related to less disability in children with headache.®® Walker and colleagues
found that passive coping (i.e. catastrophizing) was associated with higher levels
of pain and functional disability across samples of schoolchildren, patients with
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abdominal pain, and those who formerly had abdominal pain.®* It is important,
however, to note that much of the current data are correlational. Again, cause
and effect are not always clear.

Social environment factors: parents and peers

Modeling

Modeling refers to the mechanism that the behavior a child expresses might be
copied from someone else. Significant others with pain (e.g. parents) can serve
as models on how to cope with pain. Children might copy the pain behavior of
their parents. The role of family pain models in the etiology of pain behaviors is
emphasized by various researchers,®:5°

Parents with chronic pain

Results of several studies suggest that children of parents with chronic pain may
be at risk for illness behavior. These children reported to have more frequent
pain, to use more medication and to miss more school because of illness than
children of healthy parents.®”® Further, they showed higher concern about their
health status.®®

Compared to healthy controls children and adolescents with recurrent pain are
more likely to have parents with frequent pain.”®7? Chronic pain is more
frequently reported among children of chronic pain patients compared to
children of healthy people 88597375,

Number of pain models

There is also increasing evidence for the positive relation between the number of
pain models (people with pain in the environment of the pain patient) in an
individuals’ environment and frequency of his/her pain reports.”® Additionally,
Osborne”” found that the number of pain models was higher in families with
unexplained pain than in families with medically explained pain complaints.
Moreover similar pain [ocations were found in both the child and the pain model.
Maternal modeling of pain behavior (in contrast to paternal modeling) had a
particularly strong influence on children’s pain’® and their coping efforts’®. Pain
models have greater impact on females than males.”® Combined these studies
support the clinical notion that pain runs in families, but they do not provide
causal evidence for this association.

Laboratory-based studies
Laboratory-based experiments provide more direct evidence that modeling has
an impact on what people do when they have pain. Thastum and colleagues®®8*
examined the relation between child pain and parental pain during a cold pressor
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task. Their studies compared the pain threshold, pain tolerance, mean pain
intensity and pain coping strategies reported by 9- to 15-year-old children
(healthy and those with juvenile rheumatoid arthritis) and their parent.
Moderate correlations were observed between children and their parents on pain
intensity, pain tolerance and pain coping strategies. Goodman and McGrath®?
found some support for a causal association with their laboratory study. They
assigned 96 healthy children and their mothers to one of three experimental
groups. Mothers assigned to the exaggerate condition were instructed, via
videotape, to slightly exaggerate their display of pain and indicate a pain
threshold within the first 10-20 sec of a 4-min cold pressor task. Mothers in the
minimize condition were instructed to minimize their display of pain, while
mothers in the control group were given no specific instructions. After observing
the mother completing the cold pressor task, the child started the experimental
trial. Children assigned to the exaggerate condition reported significantly lower
pain thresholds and chiidren in the minimize group showed less pain-related
facial behavior compared to children in the control group. This study showed
that observing the behavior of their mothers during an experimental pain task
directly influences the pain behavior of children.

Reinforcement by parents

Children’s pain may be rewarded inadvertently when they are allowed to remain
at home instead of attending school, encouraged to withdraw from potentially
stressful sports or social situations, and relieved from routine responsibilities.
These secondary gains may prolong pain episodes or initiate new episodes. Like
modeling, reinforcement is a process often implicated in the development of
complex pain behavior patterns, but in chronic pain patients only its outcome
can be measured.

Laboratory-based studies
Laboratory studies allow the possibility of using normal subjects who have no
pain conditions with established reinforcement contingencies. Recently, Jolliffe
and Nicholas®® conducted a study in which a blood pressure cuff was applied to
healthy undergraduate students in order to induce a pain sensation. After each
of the fifteen trials the students were asked to mark the experienced pain on a
Visual Analogue Scale. Half of the students received positive verbal
reinforcement (such as ‘very good’) if their report of pain intensity foillowing the
inflation of a blood pressure cuff exceeded that of the previous trial. If they
reported the pain intensity as being lower than the previous trial negative
statements (such as ‘that’s strange’ or ‘this does not look too good’) were made.
The other students did not receive any verbal reinforcement after they reported
their pain intensity. Mean pain reports of reinforced subjects were greater than
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those of the non-reinforced subjects both when the pain intensity was stable
over trials and when it decreased, suggesting that operant techniques play a
role in pain reports. Comparisons between chronic back pain patients and
healthy controls show that chronic pain sufferers are more easily influenced by
operant conditioning factors which may add to the maintenance of the pain
problem.®* Flor and colleagues® recorded EEG, EOG, heart rate, skin
conductance and muscle tension levels of chronic back pain patients and healthy
controls in an experimental study. Pain threshold and pain tolerance for the arm
and back muscles were individually determined in series of electric stimuli
(baseline rating). Both groups received electric stimuli of different intensities
(pain threshold, 25, 50 and 75% of the distance between pain threshold and
tolerance). After shock delivery, subjects rated the intensity of the electric
stimulus on a visual analogue scale provided on a computer screen. Subjects
were given positive feedback (smiling face at the computer screen and monetary
gain) when their actual pain rating was higher than the average rating in the
baseline rating, lower ratings were followed by negative feedback (sad face on
the computer screen and monetary loss). Neutral feedback was provided when
the pain rating was equal to the baseline rating. Both controls and chronic back
pain patients showed similar learning rates, i.e. higher pain ratings after
reinforcement. Following the operant conditioning of verbal pain reports, chronic
back pain sufferers displayed slower extinction of verbal and cortical pain
response and displayed prolonged elevated electromyogram levels compared to
controls.

Clinical practice and observational studies
In clinical practice, the impact of parental responses on adolescents pain coping
was demonstrated by Dunn-Geier and colleagues®. Exploring the mother-child
interaction of patients who where judged to be coping well and patients who
were not (those who missed monthly 3 or more days of school because of pain),
they found that mothers of poorly coping adolescents frequently discouraged
adaptation with negative statements such as ‘Doesn’t it hurt?’ or *You must be
exhausted’. Simply reframing these questions to neutral interactions ‘How are
you feeling now’ or to verbally encourage coping behavior (That’s good, you're
trying very hard’) provides a more positive coping climate. Additionally, non-
coping adolescents engaged in significantly more negative behavior (‘I quit’, ‘It
is too hard”) and tended to express more pain and be on-task less often as
compared to coping adolescents in a pain-oriented situation. These findings
support Fordyce’s contention that non-coping chronic pain patients exhibit
behaviors that signify that they are experiencing pain to those around them.®®
Other studies showed higher rewarding for illness behavior in children with
recurrent abdominal pain than healthy controls.®” On the other hand, another
study indicates that parents of children with chronic pain often neglect the pain




18 Chapter 1

of their child because they belief that their child complains of pain in order to
avoid aversive or non-preferred activity.'® Also Engel®® found that mothers often
ignored their children’s pain complaints (85% of children between 12 and 17
years). Osterhaus® showed that parental rewarding was related to less
headache activity of the child. Considering these contradicting results, the
process of parental rewarding is complex and difficult to unravei. The results of
these prior studies might be explained by another aspect of rewarding: they
may be the result of an intermittent reinforcement pattern, as suggested by
McGrath.®® Some parents respond inconsistently to children’s pain complaints,
either providing excessive emotional and physical support or indicating that they
do not have time to assist their children. The implicit message that children
receive is that their pain complaints need to be stronger if they are going to
convince their parents that they need the same level of support that parents
have provided in the past. The children graduaily learn to exaggerate their
complaints or develop new symptoms to obtain their parents’ attention.

Reinforcement by peers

Harris®® argues that peer relationships are the chief determinants of personality
development. In adolescence, peers have-a major influence on the social and
emotional functioning of adolescents.?? Socially, adolescence is marked by an
increasing independence from parents as they spend more time with peers and
turn to peers for social support and identification.®® Although adolescents tend to
become more peer-oriented and less parent-oriented as they get older, this is
not the case in every situation. Parents were found to remain more influential
than peers in areas such as educational plans, while peers have influence on
choice of clothes and use of leisure time.** Studies showed that girls exhibited
greater emotional self-disclosure to parents and peers than did boys, and that
emotional self-disclosure to friends was greatest among older adolescents. In
addition, while younger adolescents preferred to disclose information about their
emotional state to parents, older adolescents chose friends.”®> These studies
support the importance of involving (reactions of) peers in the social context of
adolescents with chronic pain. So far, it has been shown that children with
headache reported more often being bullied in school, having problems in
getting along with other children than children without headache*® and having
fewer peer relations than healthy controls.®® Adolescents with chronic headache
were often found to keep the fact that they had a headache to themselves.®®
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Psychological theories

From a traditional biomedical perspective, pain has been conceptualized as the
direct result of tissue damage or injury. Consequently, management of pain
consisted of recognizing and localizing the underlying pathology and of medical
treatment to remove or cure this pathology.”” Biomedical findings did not
provide sufficient explanations for the varying extent of pain-related disability in
daily functioning of chronic pain sufferers. Some patients appear not to be
disabled by extensive damage and pain, whereas others respond with extensive
disability to seemingly minor damage and pain.®® In some patients the extent of
damage does not refer well to the experience of pain.?® These people report pain
that has no identifiable lesion. In other patients abnormalities are found in the
MRI’s (magnetic resonance imaging) or CAT-scans while they do not experience
back pain symptoms.1%%1%1 This implies that abnormalities or tissue damage are
not always related to the discomfort of pain symptoms. Pain is more complex
than tissue damage alone. Therefore, pain researchers developed new
experimental approaches that have increased our understanding of basic pain
processes and have led to the development of new theoretical models of pain.
The bio-psycho-social model considers pain as a complex phenomenon caused
or influenced by an interaction of biological, psychological and social factors.
Pain can be understood by not only considering underlying tissue damage, but
also by taking into account psychological and social factors. The increasing
knowledge on psychosocial factors influencing pain experiences, has led to the
development of psychological programs for managing chronic pain. Frequently
evaluated interventions mostly address principles of cognitive-behavioral
therapy. These principles are based on two major psychological theories; the
behavioral and social learning theory and cognitive theories.

Behavioral and social learning theory

Behavior learning theory and social learning theory address the notion that pain
behaviors develop and persist as a result of learning. The behavioral learning
theory discriminates two main forms of learning: operant and respondent
conditioning.

Behavioral learning theory

Operant conditioning suggests that the reinforcement of pain behaviours (e.g.
moaning, inactivity or medication intake) leads to the maintenance of that
behavior. Pain behaviors followed by pleasurable events or by removal of
negative events (positive and negative reinforcement) increase while pain
behaviors followed by negative events or by the absence of a rewarding
(punishment or extinction) decrease.%?
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Respondent conditioning suggests that pain is an end result of a pain-tension
cycle: elevated levels of muscle tension (arise through conditioning in stressful
events) can lead to pain sensations. Subsequently, these unpleasant feelings
evoke tension.

Anticipated fear considering certain movements that are associated with pain
can lead to a conditioned reaction. Pain as a result of injury is often associated
with fear to expose the painful region to external stimuli. Because of this fear,
patients are inclined to avoid certain movements. When the avoidance of
movements is maintained after a normal healing time for the injury, avoidance
learning is developed. The resulting inactivity often leads to a deterioration of
the physical condition and new health problems.

Social learning theory

Social learning theory emphasizes that learning does not require direct
experience with reward and punishments. The observation of the consequences
of others’ behavior can be as powerful. Bandura!®®> has demonstrated that
observational vicarious learning (modeling) is one of the major modes of
acquisition of new behavior. This social modeling of behavior may aid children in
learning about pain behaviors and the consequences of such behaviors if they
have a parent who also suffers from frequent pain complaints and especially
when the child observes the model being reinforced for pain behavior,%*

Behavioral treatment of chronic pain

The purpose of pain management based on learning theories is changing one’s
learned pain behavior (e.g. complaining of pain, grimacing or time spent in bed)
into healthy behavior. Behavioral methods in pain management include operant
techniques (changing reinforcement schemata by verbal reinforcement of
healthy behavior) and respondent techniques (systematic desensitisation,
relaxation techniques). A way to change reinforcement schemata in daily life of
the chronic pain sufferer is to involve their parents or peers in the intervention.
In stead of reinforcing pain behaviors parents and peers are encouraged to
support healthy behavior. Considering social learning techniques, a therapist or
another group member could model healthy behavior (and show positive
consequences of this healthy behavior) during role-play or group discussions. As
far as we know, no pain management programs are available that ask parents or
partners (of pain patients) to change their own pain coping strategies in order to
model healthy pain coping strategies to their child or spouse in pain.
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Cognitive theory

The cognitive theory is concerned with attention processes around pain and the
effect of assumptions and beliefs about pain on an individual’s coping with pain.
The way an individual perceives events depends on the basic assumptions or
beliefs about himself and others.!®® Two cognitive processes play a role in the
maintenance of chronic pain: attributions and self-efficacy beliefs. Attributions
refer to the meaning a person gives to pain and determines the coping
strategies of pain patients. Self-efficacy beliefs are mainly determined by
consistent factors. Successful coping leads to an increase of self-efficacy beliefs
(belief in one’s own ability to manage pain). Self-efficacy beliefs are an
important determinant of pain behaviors and disability associated with pain.®®

Cognitive treatment of chronic pain

Cognitive methods in pain management include distraction (taking the attention
away from the painful situation), thought-stopping (this interferes with recurrent
negative ruminations or obsessions), positive seif-talk and transformation
(refers to the attempt to change the evaluation of an event or sensation from
being awful to being irritating or annoying).

Pain management programs

Table 1 presents the content of available pain management programs for
children and adolescents. Most of these programs consist of (a combination of)
one of the following cognitive-behavioral techniques:

Respondent conditioning

Relaxation techniques: various relaxation techniques are taught to use at early
signs of symptoms to reduce muscle tension and level of arousal. Separate
muscles-groups are being systematically tightened and relaxed in progressive
relaxation. Cue-controlled relaxation is based on a simple word that patients
associate with deep breathing (e.g. children are instructed to engage in deep
breathing practice ‘when the school bell rings’). Autogenic relaxation techniques
require visual perceptions of relaxed situations.

Biofeedback: is most often applied to headache patients. In biofeedback,
patients are assisted in relaxing the muscles of neck, face and head by means of
registrations of electromyogram. Thermistors are attached to the patient’s
fingers and/or frontal muscle to register bodily reactions (muscle tension, skin
temperature, and heartbeat). If the patient succeeds in reducing body tension,
skin temperature goes up.
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Operant conditioning

Posijtive reinforcement: during treatment healthy behavior is positively
reinforced. Because of individual differences, it is important to gather insight in
reinforcing factors that can be used during treatment for each patient
individually. Examples of universal reinforcers are: a pat on the back or nodding
approvingly. To generalize the healthy behavior to daily functioning, some
programs provide parents with guidelines in order to learn them to recognize
and reinforce healthy behavior,106-108

Extinction: Concentrating one’s attention (positive reinforcement) on healthy
behavior brings about less attention for pain behavior. The absence of positive
reinforcement for pain behavior causes extinction of that pain behavior.

Shaping: End goals (e.g. walking to the supermarket: 15 minutes) are
formulated in terms of functional behaviors that are categorized in sub-goals.
Methods of graded activity are used to shape the functional behavior from
baseline Ievel (not able to walk) to end goal (walking for 15 minutes).

Cognitive techniques
Psycho-education: irrational beliefs about pain (“an activity that brings more
pain is harmful for my body”) are corrected by psycho-education.

Rational emotive therapy: the goal is to help individuals to obtain more effective
behavior by assisting them to change their irrational beliefs into more rational
ones. Pain patients are asked to complete ABC-schemes to become aware of the
chain of behavior and any irrational thoughts one might have. This scheme
produces a view on A: a pain situation; B: the personal view on this, cognitions
and C: following emotional reactions and behavioral consequences. This ABC-
scheme helps pain patients learn to recognize and understand that thoughts
based on beliefs influence emotions and behavior and patients learn to identify
their irrational (pain) beliefs. To change these irrational beliefs they need to be
challenged or discussed and patients are requested to formulate more rational
beliefs, %
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Format

Self-management versus therapist guided

To facilitate the applicability of clinically-based treatments, several psychological
interventions have a self-administered format*!® but they are limited to a single
pain complaint. Self-management programs have been shown to be as effective
as psychological treatment guided by a therapist, but less expensive, 11113

Patient alone versus including social environment

Most psychological interventions involve the chronic pain sufferer only. From a
behavioral point of view, Fordyce and colleagues.'* have pointed out the
necessity of including the family in treatment. Although only a few treatments
involve the parents of children and adolescents with chronic pain, the results are
promising.1%”1% For example, parents rated treatments in which they were
involved as more satisfying and effective.'%1% These experiences were
supported by clinical improvements in pain severity, pain frequency'®’*°® and
reduction of parental stress!%®,

Effectiveness of psychological pain programs

Recently, two systematic reviews showed that psychological treatments based
on the principles of cognitive-behavioral therapy are effective in reducing the
severity and frequency of chronic headache® and recurrent abdominal pain*'® in
children and adolescents. Few psychological treatments for adolescents with
chronic pain other than headache have been evaluated in a randomized
controlled study design. Significant reductions in pain and improvements in
functioning were achieved in children and adolescents with recurrent abdominal
pain!!® and complex regional pain syndromes!*®. Despite the benefits with use of
cognitive-behavioral intervention strategies, no studies are available that have a
primary focus on enhancing children’s functioning.?® The fact that in most
studies pain relief is the primary outcome for evaluating treatment efficacy
might be a result of the continuing influence of the biomedical perception.!



Table 1: Effect studies on psychological treatments for children and adolescents with chronic pain.

Authors Sample source Design Intervention
Allen and Clinical sample of 27 children Case- Thermal biofeedback alone: clinic and home practice of biofeedback
Shrivert® (7-18 yr) with migraine control Thermal biofeedback plus behavior management guidelines: parent-mediated pain-management
headaches study guidelines to reduce pain behaviors
Bandell et General population (school) Randomized  Self-help (cognitive behavioral) training (n=76): encompassing relaxation training, cognitive
al 118 sample of 158 children and controlled techniques, assertiveness and problem solving. 7 weeks with manual, telephone contact once
adolescents (9-17 yr) with triai every two weeks.
headache Control group (n=82): self-management placebo training without cognitive and relaxation
training. 7 weeks with manual and telephone contact once every two weeks.
Barry and Clinical sample of 36 children Randomized Cognitive therapy (n=18): two sessions {90 min.) for children and two for their parents.
von (7-12 yr) with headache controlled Incorporating relaxation techniques, distraction, visualization, stress-management skills.
Baeyer!? trial Waiting list control (n=18): no treatment
Eccleston Clinical sample of 57 Case-report  Interdisciplinary cognitive behavioral therapy (CBT) (n=57). incorporating physical therapy,
et al, 108 adolescents (11-18 yr) with education on pain, activity encouragement and cognitive techniques (total 110 hours). Three week
chronic pain residential programme of group cognitive behavioral therapy (including parents in treatment)
Finney et Clinical sample of 32 children Case- CBT (n=16): encompassing self-monitoring, reinforcement of non-illness behavior, relaxation
al. 12 (4-18 yr) with recurrent control training, dietary giber, and required school attendance
abdominal pain. study Control group (n=16): no treatment to assess changes in health care use
Griffiths General population Randomized Clinical-based CBT (n=17): incorporating education, progressive relaxation, breathing exercises,
and (newspaper) sample of 51 controlled autogenic relaxation training, menta! imagery, cue-controlled relaxation and cognitive skills. Eight
Martintt children (10-12 yr) with trial sessions of 90 minutes weekly.
headache Home-based CBT (n=17): 3 clinical sessions alternated with 5 self-management weeks.
Intervention is similar to the clinical-based CBT.
Waiting list control (n=17): no treatment
Larsson General population (school) Randomized Relaxation tralning (n=11): incorporating progressive relaxation training and cue-controtled
and of 31 adolescents (16-18 yr) controlled relaxation. 9 sessions at school, twice a week for 5 weeks
Melin?? with headache (tension and trial Information-contact (n=13): education on pain-facts; prevalence and causes; no suggestions
tension combined with were made to change the situation. 9 sessions at school, twice a week of 5 weeks
migraine headache) Self-registration (n=7): no treatment
Larsson et  General population (school) Randomized Self-help relaxation (n=16). progressive relaxation, cue-controlled relaxation techniques. 5
al. 112 of 41 adolescents (16-18 yr) controfted audiotapes of 5-10 minutes.
with tension-type headache trial Therapist assisted relaxation (n=14). about 7 sessions of 45 minutes; progressive relaxation and
cue-controlled relaxation.
Self-monitoring (n=11): no treatment
Larsson General population (school) Randomized Relaxation training (n=13): progressive relaxation, cue-controfled relaxation. 20 min sessions,
and of 26 adolescents (10-15 yr) controlled twice a week for 5 weeks
Carlsson'?®  with tension-type headache trial Self-monitoring (n=13): no treatment




Authors

McGrath et
al. 113

Osterhaus
et al, 1%

Osterhaus
et al. 1%

Passchier
et al. 126

Sanders et
al. %7

Sanders et
al 109

Walco and
Tiowite!?8

Sample source

Clinical sample of 87
adolescents (11-18 yr) with
migraine

General population (school)
sample of 41(12-19 yr) with
headache (TTH/migraine)

General population (local
newspaper) sample of 39
adolescents (12-22 yr) with
headache (TTH/migraine)

General population (school)
sample of 202 adolescents
(Mean = 13.7 yr} with weekly
headache

Clinical and general
population sample of 16
children (6-12 yr) with
recurrent abdominal pain

Clinical sample of 44 children
(7-14 yr) with recurrent
abdominal pain

Clinical sample of 5 children
(8-17 yr) with juvenile
primary fibromyalgia
syndrome

Design

Randomized
controlled
trial

Randomized
controlled
trial

Randomized
controlled
trial

Randomized
controlled
trial

Randomized
controlled
trial

Randomized
controlled
trial

Case-report

Intervention

Self-help CBT (n=30): cognitive restructuring, relaxation techniques, identify unrealistic beliefs,
distraction, imagery, assertiveness, problem solving and mental activities. 8 weeks manual and
cassette tapes (weekly telephone contact)

Therapist-assisted CBT (n=29): Intervention program is similar to the self-help CBT. 8 sessions
once a week on a individual basis

Control group (n=28): placebo intervention without cognitive and relaxation training; list of
common triggers that can cause migraine (f.i. different food, too much sun). 8 weeks manual and
weekly telephone contact to monitor progress

CBT group (n=32): education, relaxation training (progressive and autogenic), temp. feedback
and cognitive training (RET). Eight weekly sessions (4 group sessions of 90 minutes and 4
individual sessions of 45 minutes)

Waiting list control {(n=9): no treatment

CBT group (n=24): education, relaxation training (progressive and autogenic), temp. feedback
and cognitive training (RET). Eight weekly sessions (4 group sessions of 20 minutes and 4
individual sessions of 50 minutes)

Waiting list control (n=15): no treatment

Teacher presented training (n=110): progressive relaxation training; 10 lessons (10-20 minutes)
Control group (n=92): placebo intervention incorporating physical concentration exercises: 10
lessons (10-20 minutes).

CBT: 6 sessions (n=8): 4 for the children (encompassing progressive muscular relaxation,
cognitive restructuring, positive self-verbalization, distraction, problem solving) and 2 for their
parents (encompassing pain-management techniques: i.e. ignoring non-verbal pain behavior and
learning to discriminate between sick and well behavior).

Waiting list control (n=8): no treatment

CBT family intervention (n=22): incorporating education about RAP, contingency management
training for parents, self-management training for children (progressive muscular relaxation,
deep-breathing exercises, positive self-talk, distraction, imagery skills, problem solving techniques
and relapse prevention. 6 sessions, 50 minutes including one session for parents.

Standard Paediatric Care (SPC) (n=22): incorporating reassurance, encouragement not to
overreact, child participation in school, 4-6 sessions.

CBT (n=5): 4-9 sessions encompassing progressive muscle relaxation, meditative breathing,
cognitive distraction and guided imagery.
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Study design

The purpose of our research was to gain insight in the influence of multiple
psychosocial factors (vulnerability, reinforcement, modeling and coping
mechanisms) on chronic pain and quality of life of adolescents. For this, we have
developed a model in which these factors are taken into account (Figure 1).

ADOLESCENT FACTORS
Vulnerability Pain coping

| Quality
PAIN | of life

SOCIAL ENVIRONMENT

Reinforcement Modeling

Figure 1: Model of pain and quality of life in adolescents with chronic pain

This model is based on Varni and Wallander'!” and Varni'*®. Their theoretically
driven research has focused on a stress and coping model that has been derived
to explain the observed variance in adaptation of children with chronic disorders.
Risk and resilience factors can be identified which provide guidance for new
(bio-) behavioral treatment interventions for children with chronic disorders.
Varni*'® has extended this risk and resilience conceptual model to pediatric pain;
the multidimensional Biobehavioral Model of Pediatric Pain. In this model, a
number of variables are included that may directly or indirectly influence
pediatric pain perception and associated functional status outcome parameters.
The precipitants include disease, physical injury, and psychological stress.
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Intervening factors are biological predispositions, family environment, cognitive
appraisal, coping strategies. Outcome measures are functional status variables
and pain. Functional status factors are hypothesized to be bi-directionally linked
to pain perception, but also to be effected by precipitants and intervening
variables. Major drawback of this model is the clustering of large numbers of
variables. In our model adaptation to chronic pain is reflected by the quality of
life of the adolescents. Focussing on quality of life enables a broad view on an
adolescents’ daily functioning (i.e. social functioning, psychological functioning,
functional status). The extent of adaptation is reflected in the adolescents’ view
of their quality of life.

The model was evaluated in two designs: a cross-sectional and a randomized
controlled design. In the first study quality of life and psychosocial factors were
studied in adolescents with chronic pain and healthy controls. Additionally, the
model was evaluated by investigating the contribution of variables from our
model to chronic pain and quality of life. Based on these results a cognitive
behavioral intervention program was developed for adolescents with chronic pain
irrespective of their pain location. A randomized controlled trial design was used
to explore its effect on quality of life and chronic pain. In this second design, the
model was tested by studying changes in pain and quality of life due to changes
in the psychosocial factors as a consequence of the intervention program.

Focus of the studies described in this thesis are adolescents (aged 12 through 18
years) with chronic pain with unknown organic etiology. Chronic pain was
defined as having recurrent (i.e. pain with pain-free intervals) or continuous pain
existing for three months or longer. Adolescents reporting their pain as part of a
diagnosed chronic disease (rheumatic arthritis, malignancies) were excluded,
because the rareness of these conditions would require a different design and
the treatment of the disease and of the pain would be difficult to separate.

Research questions

The following research questions were addressed:

1. Is the Quality of Life questionnaire for Adolescents with Chronic Pain
(QLA-CP) a reliable and valid instrument to measure the quality of life of
adolescents with chronic pain irrespective of their pain location?
(Chapter 2)

2. 1Is the Pain-related Problem List (PPL) a reliable and valid instrument to
measure pain-specific problems in adolescents with chronic pain?
(Chapter 3)
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3. Are there (differences in psychosocial factors (vulnerability,
reinforcement, modeling and coping mechanisms) between (parents of)
adolescents with chronic pain and (parents of) controls? (Chapter 4)

4. What is the contribution of psychosocial factors to chronic pain?
(Chapter 4)

5. Which factors are related to the quality of life of adolescents with chronic
pain? (Chapter 5)

6. Is the relationship between pain and quality of life moderated by
psychosocial factors? (Chapter 5)

7. Is a cognitive-behavioral intervention that includes parents and peers,
feasible for adolescents with chronic pain? (Chapter 6)

8. Is a cognitive-behavioral intervention more effective in enhancing quality
of life and reducing pain than no intervention (a control group), in
adolescents of the general population with chronic pain irrespective of
pain localisation? (Chapter 7)

9. Does the intervention group differ from the control group in psychosocial
factors and pain-related problems after the intervention procedure?
(Chapter 7)

Outline of the thesis

The studies in this thesis are primarily concerned with testing the model of pain
and quality of life in adolescents with chronic pain (figure 1).

Instruments for measuring the impact of chronic pain on the life of adolescents
are sparse, especially those based on the personal experiences of these
adolescents. Chapter 2 and 3 present the shortening of a quality of life
questionnaire and the development of a pain-related problem list, respectively.
Chapter 2 presents the shortening of an existing generic quality of life
questionnaire for adolescents with chronic headache. We were interested in
obtaining a quality of life questionnaire suitable for adolescents with chronic pain
irrespective of their pain location. Psychometric qualities of the shortened
version, the Quality of Life questionnaire for Adolescents with Chronic Pain (QLA-
CP), are presented. To obtain insight into the impact of chronic pain on daily
functioning we developed the Pain-related Problem List (PPL) for adolescents.
This questionnaire is based on the personal experiences of adolescents with
chronic pain. Psychometric qualities of this questionnaire are presented in
Chapter 3.

Chapter 4 and 5 present the results of the cross-sectional studies. Chapter 4
describes the comparison between adolescents with chronic pain and healthy
controls on the factors of the model. It further addresses the contributions of the
psychosocial factors on chronic pain. Chapter 5 describes the contribution of the
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psychosocial factors on quality of life and the moderating effect of these factors
on the relationship between pain and quality of life.

Chapter 6 and 7 describe the development and results of a cognitive-behavioral
training program for adolescents with chronic pain. The CBT program is
developed based on results presented in chapter 4 and 5 and on existing
cognitive-behavioral programs. Chapter 6 presents a pilot study on our CBT
program. In this study the program is evaluated on its feasibility in daily life of
adolescents with chronic pain. Additionally, an impression of the effect of the
program on quality of life and pain is presented. In chapter 7 this program is
evaluated in a randomized controlled study.

Chapter 8 concludes on the major findings of the study, reflects on the study
methodology and gives recommendations with regard to clinical practice and
further research.
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Abstract

Chronic pain is a common experience in adolescence. To measure its influence
on quality of life in adolescents with chronic headache, Langeveld developed the
71-item scale, Quality of Life Headache-Youth (QLH-Y).! On the basis of this
questionnaire we developed a shortened list, also suitabie for other pain
locations to enhance compliance. For this, we tested a sample of 98 adolescents
from an open population with chronic pain. This article presents the
psychometric qualities of the shortened version, named the Quality of Life
gquestionnaire for Adolescents with Chronic Pain (QLA-CP). The original version
could be reduced to 44 items which showed suitable internal consistency and
construct validity against COOP/WONCA charts.

Introduction

Little is known about the influence of chronic pain on the quality of life in
adolescents, mainly because, until recently, no suitable instruments were
available. Recently, Langeveld and colleagues developed a generic quality of life
questionnaire for adolescents with headache (Quality of Life Headache-Youth;
QLH-Y) which they reported to be reliable, sensitive, and of adequate construct
validity.»? Hunfeld and colleagues adapted the original version for adolescents
with different types of chronic pain (by replacing ‘headache’ with ‘pain’ in the
items).® Their research showed that the greater the intensity and frequency of
pain, the lower the quality of daily life, especially for Psychological Functioning,
i.e., more depressive symptoms, tiredness, less harmony and vitality, Physical
Functioning, i.e., more somatic symptoms, and Functional Status, i.e., more
interference with daily activities.

To facilitate its use in routine clinical practice and to increase the compliance of
the respondents, a shortening of the original version (71 items) is
recommended.! The present article reports on the construction and
psychometric qualities of a shortened version of the QLH-Youth, the Quality of
Life questionnaire for Adolescents with Chronic Pain (QLA-CP). Tested were
hypotheses that the shortened version is reliable in terms of internal consistency
and the shortened version has adequate construct validity.

Methods

Sample

The sample of 98 adolescents (aged 12 through 18 years) with chronic pain
participated in a previous study.® They reported pain existing for 3 months or
more. Adolescents who indicated that a physician had diagnosed a chronic
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disease, which could explain their pain, e.g., rheumatic arthritis or other
malignancies, were excluded.
The 76 girls and 22 boys had a mean age of 14.6 yrs. Their most frequently
reported pain complaints were limb pain (35%), headache (25%), back pain
(16%) and abdominal pain (14%). The mean duration of the pain was 3 yrs (SD
= 3, range 3 mo. to 15 yrs).

Procedure
The adolescents completed questionnaires on quality of life and health status. In
addition, they all kept in a pain diary a record of their pain for three weeks.

Instruments

Questionnaires

Quality of life was measured with the Quality of Life for Headache in Youth
(QLH-Y).! This questionnaire is subdivided into six domains, each measuring a
particular aspect of quality of life: (1) Psychological Functioning, (2) Functional
Status, (3) Physical Functioning, (4) Social Functioning, (5) Satisfaction with Life
in General, and (6) Satisfaction with Health. The domain Psychological
Functioning has of 33 items, distributed over seven subscales (a) stress, (b)
harmony, (c) tiredness, (d) vitality, (e) depression, (f) cheerfulness, and (g)
optimism about the future. The domain Functional Status (14 items) is
distributed over two subscales, which record the limitations associated with the
pain on daily activities and on leisure activities. The domain Physical Functioning
has of one subscale, somatic functioning of 10 items. The three subscales of the
domain Social Functioning have 12 items which comprise interactions (a) at
home, (b) with brothers and sisters, and (c) with peers. Response categories,
ranging from 0 to 3 were assigned to the items. The last two domains consist of
two visual analogue scales on which to record Satisfaction with Life in General
and Satisfaction with Health. A high score on each domain of the questionnaire
represents a better quality of life.

Also, the Dartmouth Primary Care Cooperative Information Project (COOP)
Functional Health Assessment Charts/WONCA were used in a Dutch translation
to measure health status.* This generic questionnaire measures health status in
the domains Physical Health, Feelings, Daily Activities, Social Activities, General
Health, and Pain. Each domain consisted of one question to be rated on a 5-
point scale with categories of very much, rather, moderate, a little bit, and not
at all. A high score represents a lower quality of life.

Pain diary
The pain diary contained Visual Analogue Scales on which the adolescents
recorded the intensity of their pain on a daily basis. The scale is a 100-mm
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horizontal line with ‘no pain’ and ‘worst pain ever’ at the respective ends. The
percentage of recordings of pain represented the frequency of occurrence of
pain. The adolescents were asked to mark a position on the Visual Analogue
Scales that best matched the intensity of their pain at the moment they had to
complete the scale, i.e., breakfast, dinnertime, and bedtime. To obtain valid pain
data, adolescents with more than 25% missing pain data (VAS) in the diary
were exciuded from analyses on diary data. Prior estimates of the reliability and
validity of this scale are high.®

Data reduction and analysis

Principal component analysis is a multivariate data-analysis technique, which is
often used to analyse a large number of variables. The most important
coherence within a set of variables can be described using this technique.
Considering the many items for the domain of Psychological Functioning (33
items), we conducted a principal component analysis with varimax rotation only
for this domain. Aiming to identify a simple structure in the observed data, we
used varimax rotation. A selection was made based on the component loading,
where initially a value of 0.50 was maintained as a cut-off point. After this
principal component analysis, the domains of Psychological Functioning,
Functional Status, Physical Functioning, and Social Functioning were taken
through the same steps for further shortening. The domains that record
Satisfaction with Life in General and Satisfaction with Health were excluded from
analysis because they each have only one question (VAS).

The contribution of the items to the internal consistency of the specific subscale
was considered for each domain. Items that did not contribute much to the
value of alpha were potential candidates for elimination. Three psychologists
evaluated items in terms of their relevance for the scale for which they were
intended to contribute. Items were excluded when their content was judged by
consensus as not measuring an aspect of the intended concept.

Next, Pearson correlation coefficients were calculated between the domain
scores of the shortened version and those of the COOP/WONCA charts. We
expected a high negative correlation between similar scales (convergent validity)
and a low correlation between dissimilar scales (divergent validity).
Furthermore, subgroups were made to assess the sensitivity of the shortened
version for the frequency and intensity of pain. Adolescents with a mean pain
frequency of at least 50 % of the time during the three weeks of diary recording
were considered as having high frequency of pain. Adolescents with a mean pain
intensity (measured on a Visual Analogue Scale) of at least 50 mm were labeled
as having high intensity of pain. A t-test was used to assess the differences
between subgroups on quality of life.
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Results

Subjects

Eighty-one diaries and 98 questionnaires completed by adolescents with chronic
pain were included in the analysis. The 17 adolescents who were excluded from
analyses based on diary data had more than 25% missing data in their diaries.

Item reduction

In accordance with the original seven subscales of the domain of Psychological
Functioning, the principal component analysis was set fto extract seven
components. The principal component analysis showed that the first five
components explained 58% of the total variance. The last two components
explained a further 4 and 3%. Study of the items of each component enabled
the maintenance of the original subscale names. The items of the subscales for
harmony and vitality in the original version showed great coherence on one
subscale in the principal component analysis; therefore, these two subscales
were merdged into one new subscale. Considering these, the domain of
Psychological Functioning was reduced to five subscales: (1) Harmony and
Vitality, (2) Stress, (3) Tiredness, (4) Cheerfulness, and (5) Depression.

Tabel 1: Number of items and internal consistency of domains from Quality of Life
Headache-Youth and Quality of Life questionnaire for Adolescents with Chronic Pain.

Number of items Cronbach alpha
Domain and Scales QLA-CP
Original ~ Shortened Original Shortened
version version version version
Psychological Functioning 33 17 0.93 0.87
1. Harmony and vitality 8 4
2. Stress 8 4
3. Fatigue 4 3
4. Depression 6 3
5. Cheerful mood 5 3
6. Optimism about the future 3 -
Functional Status - 14 11 0.86 0.81
7. Impact on daily activities 8 7
8. Impact on leisure activities 6 4
Physical Functioning 9 5 0.76 0.71
9. Somatic symptoms 9 5
Social Functioning 12 9 0.66 0.66
10.Interactions at home 6 5
11.Interactions with peers 3 2
12.Interactions with brothers / sisters 3 2
Satisfaction with Life 1 1
Satisfaction with Health 1 1
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Reliability and validity
Table 1 shows the reliability of each domain of the shortened version after
reduction. The internal consistency of these domains showed little reduction
after dropping items.

Table 2 gives an overview of the Pearson correlations between the domains of
the shortened version and the domains of the COOP/WONCA charts. There were
moderate to high negative correlations between the domains of Psychological
Functioning, Functional Status and Social Functioning of the shortened version
and similar domains of the COOP/WONCA charts. These correlations were higher
than those between dissimilar domains. Physical Functioning of the shortened
version, however, had a high correlation with Feelings and a low correlation with
Physical Fitness of the COOP/WONCA charts domains.

Tabel 2: Correlations for domains from Quality of Life questionnaire for Adolescents with
Chronic Pain (QLA-CP) and domains from the COOP/WONCA (n=98)

COOP / WONCA CHARTS
Quality of life
for adolescents Physical Emotional School Social Family
with chronic Fitness Feelings Work Support
pain (QLA-CP)
M (SD) M (SD) M (SD) M (SD) M (SD) M (SD)

3.73(1.02)  3.42 (1.08) 3.73 (1.04) 4.27 (1.14) 2.77 (1.08)
Psychological
Functioning
1.88 (.50) -.05 Y4 S -.24* - 28%* -.03

Functional
Status .03 -, 26%%* - 31k -, 30%* - .06
2.27 (.52)

Physical
Functioning -.,15 - 5h** -.08 -.21%* -.03
2.03 (.55)

Social
Functioning .05 - L20%% - . 30%* - 42%* - .34%*
1.71 (.51)

Note Associations between similar domains are in boldface. * P < 0.05 ** P < (.01

T-tests showed that a high frequency of pain (> 50% pain during the three
weeks of diary entries) corresponds to a significantly lower quality of life on all
domains of the shortened version, with the exception of the domain of Social
Functioning (Table 3). Adolescents with high pain intensity had significantly
lower quality of life as represented by scores on the domains of Psychological
Functioning and Functional Status of the shortened version. Adolescents with
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mean pain intensity higher than 50 mm had a significantly more favorable mean
on the domain of Social Functioning of the shortened version.

Tabel 3: Relationship between pain parameters (intensity and frequency) and domains of
the Quality of Life questionnaire for Adolescents with Chronic Pain (QLA-CP).

Quality of life Frequency Intensity

for adolescents tay P t79 P
with chronic <50% =250% <50mm =50mm

pain (QLA-CP) n=22 n=59 n=72 n=9

Psychological 2.15 1.78 3.41 <.01 1.92 1.53 2.34 .01

Functioning

Functional 2.44 2.18 2.00 .03 2.29 1.98 1.64 .05
Status
Physical 2.19 1.96 1.81 .04 2.03 1.95 0.41 ns

Functioning

Social 1.66 1.68 1.66 ns 1.65 1.95 -1.66 .05
Functioning

Note Student t-test; one —tailed; n = 81. * Visual Analogue Scale

Discussion

The original 71 items of the Quality of Life Headache-Youth were reduced to 44
items in the new version of the Quality of Life questionnaire for Adolescents with
chronic pain (QLA-CP). The internal consistency of the domains and subscales
were sufficiently preserved.

The high negative correlation for Psychological Functioning, Functional Status,
Social Functioning with the corresponding domains of the COOP/WONCA charts
suggests that the shortened version has adequate construct validity. A possible
explanation for the low correlation between Physical Functioning of the
shortened version and Physical Fithess of the COOP/WONCA charts is that items
of the domain Physical Functioning asked about psychosomatic symptoms. This
explanation is supported by the relatively high significant correlation between
Physical Functioning of the shortened version and Feelings on the COOP/WONCA
charts.

This study showed a negative relationship for pain parameters (intensity and
frequency of pain) with all domains of the shortened version with the exception
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of Social Functioning (for frequency) and Social Functioning and Physical
Functioning (for intensity). The positive correlation between pain intensity and
the domain of Social Functioning could be explained by the perception that this
domain refers to social support instead of actual functioning in social situations.
It is conceivable that adolescents with intense pain refer more to the social
support of significant others. This explanation is supported by the moderate
correlation between Social Functioning of the shortened version and social
support of the COOP/WONCA charts. Notwithstanding this observation, it may be
stated that the shortened version discriminates between adolescents with pain
on both intensity and frequency.

To summarize, our analysis of the psychometric qualities indicates that the
shortened version is internal consistent and valid. Test-retest reliability and
research on the responsivity to change of this questionnaire is recommended.
Combining this generic type of questionnaire with a method of measurement for
pain-specific problems is advisable for use in multidisciplinary interventions. This
enables the assessment of pain related quality of life of adolescents with
different types of chronic pain.
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Abstract

Instruments for measuring pain-related problems in adolescents with chronic
pain are sparse, especially those based on the personal experiences of these
adolescents. This study aimed to develop and test such an instrument, the Pain-
related Problem List for adolescents (PPL). A sample of 129 adolescents with
chronic pain with unknown organic etiology completed the 57 item problem list,
which was based on interviews with a similar group of adolescents with chronic
pain. Principal components analysis yielded four domains: problems related to 1)
concentration, 2) mobility, 3) adaptability and 4) mood. The questionnaire was
shortened to 18 items and has good reliability (total a = 0.82, concentration a =
0.86, mobility a = 0.77, adaptability a = 0.71, mood a = 0.78); the validity also
proved to be adequate, especially in the general population sample. The PPL
provides a tool to assess the impact of chronic pain in adolescents. Future
research should focus on further validation of the PPL in a large clinical
population and establishing its test-retest reliability.

Introduction

More than one third of Dutch adolescents aged of 12 tthrough 18 years suffers
from chronic pain.! The IASP defines chronic pain as pain that persists beyond
the normal time of healing.? In children and adolescents chronic pain has been
defined as recurrent or continuous pain existing for three months or longer® and
should be considered a stressful event for the child* and their family®. In
adolescents the most frequently occurring chronic pains are headache (19%),
limb pain (16%), abdominal pain (13%) and back pain (11%).! Due to the high
prevalence of chronic pain much research has focused on its impact on
adolescents, and it has been shown that adolescents with chronic pain report
lower quality of life scores than those without pain.® A positive relation between
chronic pain and depression’® and anxiety® has been found. Of all chronic pain
types in adolescence, headache is the most extensively studied and has been
shown to have a negative impact on quality of life.®*! Adolescents with frequent
headaches show higher levels of anxiety and depressive symptoms,?®
functional disability,'? and somatic complaints.*?

The impact of other types of chronic pain have also been studied. For example,
in a sample of schooichildren with low back pain, 94% reported some disability,
mostly difficulty carrying school bags.'® Recurrent abdominal pain is also
reported to be associated with depression'” and anxiety'®. Although chronic pain
in adolescents has great impact on various aspects of quality of life and
functioning, few instruments are available to measure the pain-related problems
irrespective of pain localisation. Moreover, to measure specific burden associated
with chronic pain, specific items based on experiences of adolescents with pain
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are needed. Such a questionnaire enables treatment planning and evaluation in
clinical practice. An useful theoretical starting-point and a well written procedure
to develop our questionnaire is postulated by McKenna and colleagues we
followed their procedure.®2° They assume the needs-based model of Maslow in
which quality of life is considered the extent to which an individual is able to
meet his or her needs. The development of disease-specific instruments should
therefore focus on the extent to which needs are hampered by the disease in
question. The problems that patients encounter when they try to fulfil their
needs can determine the reduction in their quality of life. These problems differ
between patients with different diseases. For instance, walking is impeded in
patients with claudicatio intermittens, while thinking is obstructed in those with
a migraine attack. This theoretical basis for the development of a disease-
specific instrument requires the involvement of patients in the item construction
both as experienced experts and as providers of the right wording of the items.
The purpose of this study was to develop an interview-based list of pain-related
problems that hamper the needs of adolescents with chronic pain, the Pain-
related Problem List for adolescents (PPL), and to assess its psychometric
properties.

Methods

Subjects

Three different samples were used for this study. The first sample was used for
item construction and is described under the following heading ‘'Item
construction’. The second sample was used for item reduction and validation;
the third sample was used for validation in a clinical sample. Both samples are
described in the following heading 'Item reduction and validation’.

Item construction

Twenty-four adolescents (aged 12-18 years) with chronic pain at different
locations who had participated in a prevalence study* were followed-up three
years later (aged 15-21 years) and interviewed about the impact of the pain on
their everyday life.?! The interviews were performed by a psychologist at the
subject’s home: The questions addressed pain and pain-related consequences
for everyday life, particularly in terms of how the pain hampered them in their
emotional, social and physical functioning, home and school activities, hobbies,
going out and self-esteem. The semi-structured interviews were audiotaped and
later transcribed. The content of the interviews was analysed by comparing all
the consequences reported by the subjects and clustering them if they referred
to the same topic. In order to maintain the patient-based nature of the
instrument the items were formulated in the actual words of the respondents, as



48 Chapter 3

much as possible. The interviews were examined for phrases that might be
suitable for inciusion in a pain-related problems measure. According to the
needs model, phrases were selected if they described the negative impact of
pain on the adolescents’ ability to meet their needs. This was done by a team
consisting of three psychologists, a pedagogue and a paediatrician, leading to
the formulation of 57 items. Before distributing the pain-related problem items
at school, the items were presented to five adolescent girls without chronic pain
to test their face validity.

Item reduction and validation

After determining the face validity, 447 students of a secondary school in
Rotterdam were asked to complete the pain-related problem items and
additional questionnaires (see method section) during class. The questionnaires
were administered to students of all years and educational levels.

Students were included in the study sample if they were 12 through 18 years,
and experienced recurrent or continuous pain (with unknown organic etiology),
existing for three months or longer. As the PPL addresses the impact of the pain
in the previous week (the week before administration), students were excluded
if they had no pain in the previous week, or if the pain of the previous week was
different from the location of their chronic pain.

The goal of the study (i.e. to develop a pain-related problem list for adolescents
with chronic pain) was explained and instructions on how to fill out the
guestionnaires were given by one of the researchers. The researcher and the
teacher remained in the class during completion.

The questionnaires were also administered in a clinical sample of 31 adolescents
(12-18 vyears) with chronic pain with unknown organic etiology. These
adolescent had reported chronic pain and were enrolled for a psychosocial
intervention on learning how to cope with chronic pain in daily life in the
Erasmus University Medical Center.

Measures

Pain-related problems

The 57 items of the Pain-related Problems List (PPL) have response categories
ranging from 0 (seldom or never) to 3 (very often or always).

Demographic data
Demographic data included the adolescent’s date of birth, gender, nationality,
educational level and current school year.

Pain
The Pain Questionnaire collected information about the location, frequency,
duration of the pain episodes and history (i.e. number of months in pain), using
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a retrospective format.! From a list of possible locations (head, abdomen, back,
limb, neck, ear, throat, chest and elsewhere) subjects were asked to indicate all
locations where they had experienced recurrent or continuous chronic pain in the
previous three months. Pain intensity was measured with the Chronic Pain
Disability Index (CPDI). Adolescents were asked whether they had consulted a
physician or general practitioner about their pain and, if so, the physician’s
diagnosis.

Additional questionnaires

CPDI

The Chronic Pain Disability Inventory (CPDI) is a seven-item questionnaire which
measures the intensity of the pain and disability caused by pain in the previous
month. It consists of three pain intensity items and four disability items.
Response categories range from 0 ("no pain" or "no disability") te 10 ("worst
imaginable pain" or "complete disability"). The CPDI was adapted from the
chronic pain grading scale, which is a reliable and valid instrument.?

PedMIDAS

The Pediatric Migraine Disability Assessment (PedMIDAS) is a six-item
questionnaire that assesses disability caused by headache in children and
adolescents.?? For each item subjects report the number of days a particular
aspect of functioning was impaired in the previous three months due to
headache. It has shown to be a sensitive, reliable and valid instrument for this
group of patients.?? The items in PedMIDAS have been translated by us into
Dutch and adapted to suit all pain locations by replacing the word "headache"
with the word "pain".

QLA-CP

Two domains of the QLA-CP (Quality of life questionnaire for Adolescents with
Chronic Pain; see chapter 2), measuring satisfaction with life in general and
satisfaction with health, were included for validation in the general population
sample. Both domains were measured with a visual analogue scale (VAS). This
is a 100-mm line with the anchors “completely dissatisfied” (0 mm) to
“completely satisfied” (100 mm). In addition, the four remaining domains
(Psychological Functioning, Functional Status, Physical Functioning and Social
Functioning) were administered for validation in the clinical sample. The QLA-CP
is adapted from the QLH-Y?* and has shown suitable consistency and construct
validity against COOP/WONCA charts (see chapter 2). A higher score on each
domain of the QLA-CP represents a better quality of life.
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Data analysis

Item reduction

To identify the internal structure of the PPL and to reduce the number of items a
principal components analysis was conducted with varimax rotation. It was first
set to extract the components with an eigenvalue > 1. Subsequently a scree plot
of the eigenvalues was used to determine the number of components to retain.
Items with a component loading < 0.40 were excluded.?® Additional reduction
was done by excluding items that contributed little to the internal consistency of
that specific component.

Domain scores were computed by averaging the items loading on each
component. A total score was obtained by summing the domain scores.

Internal consistency and validity

Internal consistency of the PPL total score and its domains were evaluated by
Cronbach's coefficient alpha. Pearson’s correlations were carried out between
the PPL with the disability items of the PedMIDAS items and the CPDI, the two
visual analogue scales of the QLA-CP, and the pain parameters (i.e. frequency
and intensity of the pain). To assess the validity of the PPL in a clinical practice,
Pearson’s correlations were also calculated with the CPDI, all domains of the
QLA-CP and with pain parameters. Correlations between similar domains and
items were expected to be strong, thereby indicating convergent validity.
Correlations between dissimilar domains and items were expected to be weaker
and reflect divergent validity. Convergent validity was also tested in both the
general and clinical sample by comparing the pain-related problem scores of
adolescents with high pain intensity with those with low intensity using
independent t-tests. A score higher than the median (for both samples 5 on a
scale of 0 'no pain', to 10 'worst imaginable pain') was considered to be high
intensity, low intensity was a score of 5 or lower.

Results

Subjects

Item construction

The mean age of the 24 subjects was 17.5 years, four of whom were male
(16.7%) and 20 (83.3%) female. Pain was reported in the head (54.2%), limbs
and/or back (41.2%) as well as multiple pains (abdomen and limbs, 4.2%). The
five adolescent girls without chronic pain participating in the face validity study
had a mean age of 15 years (range 13 to 18 years).
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Item reduction and validation

Table 1 gives the characteristics of the 129 subjects (aged 12-18 years) included
in the present study. The majority were girls (71%) and the most frequently
reported pain was headache (30%). The mean pain intensity was 5.2 (SD=2.2),
on a scale ranging from 0 to 10. On average pain was experienced once a week.
The pain existed on average for 29.2 months (SD = 29.9).

Table 1: Characteristics of the study population

General Population Clinical sample (n=31)
(n=129)*
Demographic factors
Age: Mean in years (SD) 15.1 (1.6) 15.2 (2.0)
Gender: Number (%)
Boys 37 (28.7) 2 (0.7)
Girls 90 (69.8) 29 (93.0)
Pain Characteristics
Intensity: Mean (SD)** 5.2 (2.2) 5.3 (2.2)
Location: Number (%) ***
Head 39 (30.2) 14 (45.0)
Limb 25 (19.4) 5 (16.0)
Back 17 (13.2) 4 (13.0)
Abdomen 15 (11.6) 4 (13.0)
Neck 6 (4.7) -
Multiple 20 (15.5) -
Other 7 (5.4) 4 (13.0)

* Gender of 2 subjects missing ** Range of scores 0-10 *** Pain [ocation that troubled the
adolescents the most

Table 1 also shows the characteristics of the 31 subjects (aged 12-18 years) in
the clinical sample. The majority were girls (93%) and the most frequently
reported pain was headache (45%). The mean pain intensity was 5.3 (SD=2.2),
on a scale ranging from 0 to 10. The majority (66%) of the adolescents

experienced their pain every day. The pain existed on average for 47.5 months
(SD = 23.3).

Item construction

After content analysis of the interviews, 57 items concerning the impact of pain
were formulated. Response categories for the 57 items ranged from 0 (seldom
or never) to 3 (very often or always). Considering the face validity of the 57
items none of the five adolescents had difficulty understanding the items; all
attributed the same meaning to the items as intended by the researchers. The
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only change made to the items was the addition of an example (‘a schoolbag’) in
the item “the pain troubled me when lifting”.

Item reduction

Principal components analysis extracted 16 components with an eigenvalue > 1.
Examination of the scree plot suggested four components, this was also the
solution that was best interpretable. The four components together explained
42% of the variance; these components were designated: problems related to
concentration, mobility, adaptability, and mood.

Of the 57 items, five had a loading < 0.40 on each of the four components, and
these were excluded from further analyses. Supplementary item reduction was
done by examining the internal consistency of each of the components. Items
contributing little or nothing to the internal consistency were also excluded. Our
purpose was to retain a Cronbach's alpha of at least 0.70 for each component.?®
In this way, the original 57 items were reduced to 18 items.

Internal consistency

The internal consistency (Cronbach's alpha) was adequate for the domains and
the total score. Table 2 lists the 18 remaining items the factor loadings,
Cronbach’s alpha and Pain-related problem scores. These items together formed
the PPL (Pain-related Problem List for adolescents).

Validity

Table 3 gives the Pearson product-moment correlations of the PPL total score
and domain scores, with pain intensity (CPDI items) and pain frequency.
Problems in concentration, mobility and adaptability, and the total scale show
significant positive correlations with pain intensity, indicating that adolescents
with higher pain intensity experienced more problems in these areas. This was
also shown by t-tests comparing adolescents with low pain intensity (score < 5)
to adolescents with high pain intensity (score > 5). Adolescents with high pain
intensity scored higher on problems in concentration (t (112.9) = - 2.33, P <
0.05), mobility (t (126) = - 6.19, P < 0.001), adaptability (t (125) = -2.89, P <
0.01) and the total scale (t (123) = - 4.42, P < 0.001) than adolescents with fow
pain intensity. Mood was the only domain that was less affected by the pain
intensity, i.e. adolescents with high and low pain intensity did not report much
differences in problems related to their mood. Mobjiity is the only domain
significantly correlated with pain frequency, indicating that adolescents with
more frequent pain are less mobile.
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Table 2: Component loadings and internal consistency of the Pain-related Problem List

Components and items Component Cronbach’s alpha Scores*
Loadings M (SD)
Concentration 0.86 2.14 (0.82)
1. drowsiness 0.71
2. trouble with reading 0.71
3. prolonged mental activity 0.75
4. trouble with thinking 0.71
Mobility 0.77 2.40 (0.58)
5. unable to play sports 0.69
6. trouble with walking 0.46
7. trouble with pushing 0.56
8. trouble with lifting 0.62
9. trouble with carrying 0.60
Adaptability 0.71 2.72 (0.44)
10. must wear flat shoes 0.68
11. use of aids at school/work 0.70
12. frequent toilet use 0.49
13. can not eat much 0.63
14. must sit bent over 0.59
Mood 0.78 1.83 (0.69)
15. feel peevish 0.54
16. have bad moods 0.56
17. react angrily to others 0.59
18. feel like doing nothing 0.59
Total 0.82 9.10 (1.69)

Higher score indicates more pain-related problems
Note: Range of subscale scores: 0-3, range of total: 0-12

Table 3 also shows the correlations between the PPL and satisfaction with life
and health, CPDI disability items and PedMIDAS items. The problems related to
concentration showed significant positive correlations with items concerning
schoolwork, daily functioning and negative correlations with quality of life.
Problems related to the mobility correlated with all disability items of the CPDI
and items on diminished functioning of the PedMIDAS. Problems related to
adaptability showed significant positive correlations with items on normal and
fun activities of the CPDI and satisfaction with health, and mood had a moderate
correlation with the two satisfaction scales, items related to school and normal
activity of the CPDI. Finally, the total scale showed significant correlations with
most items.
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Table 3: Pearson correlations between the Pain-related Problem List PPL total and
domains, and between pain parameters, satisfaction with life and health, CPDI and

PedMIDAS

Concentr Mobility Adaptability Mood Total
Pain :
Pain frequency 0.03 0.28%* - 0.03 -0.03 0.08
Pain items CPDI:
1. How worse is the pain 0.37%* 0.43** 0.24%* 0.21%* 0.48%*
now?
2. How worse is the pain 0.31%* 0.47%* 0.33%* 0.14 0.48%**
usually in the past month?
3. How was the most 0.27%* 0.37%x* 0.24** 0.157 0.41%*
awful pain in the past
month?
Disability items CPDI:
4. Days unable to do 0.37%** 0.20* 0.19* 0.29** 0.41%*
(school) work
5. (school)work burdened 0.43%* 0.33%* 0.17 0.21% 0.45%*
by pain
6. Normal activities 0.32%** 0.53%* 0.37** 0.20* 0.54%*
burdened by pain
7. Fun activities burdened 0.29%* 0.47%* 0.23* 0.13 0.43%*
by pain
PedMIDAS items:
1. Schooldays missed 0.30%* 0.06 0.04 0.16 0.24%*
2. Partial schooldays 0.15 0.23%* 0.06 0.08 0.21%*
missed
3. Days functioned less 0.34%* 0.19* 0.16 0.10 0.31%*
than normal
4. Days not able to do 0.25%* .02 .06 14 .20%
anything at home
5. Days not able to join .06 .07 .01 -0.02 .05

activities after school
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PedMIDAS items: Concentr Mobility Adaptability Mood Total
continued

6. Days joined in activities 0.16 0.30%* 0.15 0.01 0.23%*
while functioning less than

normal

Quality of life:

Satisfaction with life - 0.35%* - 0.06 -0.17 - 0.46%% - (.42%*
Satisfaction with health - 0.49%* - 0.09 -0.19* - 0.41%% - 0.48%*

*p<0.05 **p<0.01

Table 4 gives the Pearson product-moment correlations of the PPL total score
and domain scores, with the pain intensity items of the CPDI and pain
frequency. Problems related to mobility and adaptability show significant positive
correlations with pain intensity, indicating that adolescents with higher pain
intensity experienced more problems in these areas. This was also shown by t-
tests comparing adolescents with low pain intensity (score < 5) to adolescents
with high pain intensity (score > 5). Adolescents with high pain intensity scored
higher on the total scale (t (28) = - 2.15, P < 0.05) and on problems related to
the adaptability (t (28) = -2.36, P < 0.05) than adolescents with low pain
intensity. Although not significant, adolescents with a higher pain intensity
tended to report more problems related to mobility (t (29) = - 1.77, P = 0.08).
As for the general population, problems related to mobility are significantly
correlated to pain frequency. Table 4 also shows the correlations between the
PPL with the disability items of the CPDI and the QLA-CP. The problems related
to concentration showed moderate correlations with items concerning
schoolwork and normal activities while, as expected, mobility correlated strongly
with all CPDI items. Problems in adaptability only correlated with items on fun
activities, but mood-related problems did not correlate with any of the CPDI-
items. The total score correlated highly with items related to schoolwork and
normal activities. The problems related to concentration showed negative
correlations with psychological functioning, satisfaction with life and functional
status of the adolescents, indicating that more pain-related problems is related
to a lower quality of life. The problems related to mobility correlated high but
negatively with satisfaction with health and the functional status, while mood-
related problems only correlated negatively with the psychological functioning of
the adolescents. Finally, the total scale showed strong and negative correlations
with the functional status of the adolescent (in terms of impact of the pain on
daily activities and leisure activities).
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Table 4: Pearson correlations between the Pain-related Problem List (PPL), including the
total score and the domains with the pain parameters, the domains of quality of life (QLA-

CP) and disability (CPDI) in the clinical sample.

Concentr Mobility  Adaptability Mood Total
Pain:
Pain frequency 0.05 0.47** 0.19 0.03 0.29
Pain items CPDI:
1. How worse is the pain now? 0.09 0.22 0.05 0.05 0.16
2. How worse is the pain usually 0.02 0.36* 0.42* 0.17 0.327
in the past month?
3. How was the most awful pain 0.22 0.48%* 0.21 0.28 0.45*
in the past month?
Disability items CPDI:
4. Days unable to do (school) 0.02 0.36* 0.25 -0.14 0.09
work
5. (school)work burdened by 0.41%* 0.57%* 0.30 0.29 0.59**
pain
6. Normal activities burdened by 0.35%* 0.45% 0.25 0.22 0.49%*
pain
7. Fun activities burdened by 0.04 0.46** 0.46%* 0.01 0.29
pain
Quality of life:
Satisfaction with life - 0.38% 0.15 0.04 -0.18 -0.15
Satisfaction with health - 0.15 - 0.52%* - 0.08 0.08 -0.27
Psychological Functioning - 0.42%* -0.05 -0.03 -0.41%* ~ 0.35%
Functional Status - 0.49%** - 0.50** -0.12 -0.13 - 0.50%*
Physical Functioning -0.27 0.15 -0.24 -0.23 -0.21
Social Functioning -0.22 0.05 -0.01 -0.17 - 0.09

*p<0.05 **p<0.01
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Discussion and conclusions

This study was designed to develop a pain-related problem list for adolescents
with chronic pain. A principal component analysis was performed and the
internal consistency and validity of the instrument were established. This
resulted in the Pain-related Problem List, an 18-item questionnaire consisting of
four domains: problems with (1) concentration, (2) mobility, (3) adaptability,
and (4) mood. The internal consistency of the domains and the total scale
proved to be adequate. We also found evidence for the validity of the total scale
and the four domains in both the general population and the clinical sample.

In the general population sample, the total scale and all the domains except
problems related to mood correlated negatively and significantly with pain
intensity. In the clinical sample, problems related to concentration and mood did
not correlate with pain intensity. T-tests also showed significantly less problems
in adolescents with low pain intensity than in adolescents with high pain
intensity on the total scale and all the domains except mood in the general
population and for problems related to concentration and mood in the clinical
sample. These results might indicate that negative mood in adolescents is
related more to other factors (e.g. developmental tasks?® or vulnerability?”) than
to pain. However, this suggestion needs further research. Problems related to
mobility correlated positively and significantly with pain frequency in both
samples. More frequent pain was associated with more problems in terms of
mobility.

The total scale and the four domains all showed convergent and divergent
validity in both samples. They had the strongest correlations with the items we
expected, and the other items had either a weaker correlations or were not
significant. This confirms our hypothesis that the PPL has adequate validity.
Compared to the general population, we found less but stronger correlations in
the clinical sample, which might be caused by the small number of patients.
Therefore, a further validation of the PPL in a [arger clinical sample is needed.

Limitations and strengths

In this study, we used the CPDI and the PedMIDAS to examine the PPL in a
general population. One limitation of our study could be that the PedMIDAS may
not have been an ideal instrument with which to validate our scale. The
PedMIDAS originally was validated in patients from a tertiary referral center for
pediatric headaches, whereas the PPL is based on experiences of adolescents in
the general population and with chronic pain in various locations. However, at
present, few validated instruments are available which are short and easy to
administer, and measure pain-related problems of adolescents with chronic pain.
One of the main methodological strengths of the present study is the use of
interviews to construct the items. The items thus reflect the experiences of
adolescents with chronic pain and their related problems, rather than the opinion
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of professionals or exclusively theoretical constructs. Another strength is the
applicability of our questionnaire to pain in different locations as opposed to only
one pain location, which is the case with most other pain-related questionnaires
on daily functioning.242829

Practice and research implications

This relatively short questionnaire (18 items) can easily be implemented in
routine clinical practice and enables the assessment of the impact of chronic
pain on adolescents with different types of chronic pain. Because the items are
based on the experiences of adolescents with chronic pain, the PPL reflects pain-
related problems that hamper the needs of these adolescents. When
complemented with a generic quality of life instrument, like the QLA-CP or Child
Health Questionnaire (CHQ), health care providers are able to obtain a complete
picture on the impact of chronic pain on adolescents in terms of problems and
quality of life. In addition, the PPL can be used to evaluate the provided (health)
care in the course of time. Consequently, the PPL is a useful supplement for
assessment in clinical practice and research.

Further study is necessary on the test-retest reliability and responsiveness of
this instrument. Because the PPL is a Dutch-language questionnaire, cross-
cultural validation should be established and the PPL shouid also be further
validated for a larger clinical population.
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Abstract

A number of psychosocial factors have been associated with the onset,
exacerbation and/or maintenance of chronic pain in adolescents. The present
study was conducted to evaluate the relative importance of vulnerability,
reinforcement, modeling and coping. We compared 222 adolescents with chronic
pain with unknown organic etiology (headache, back, limb and abdominal pain)
with 148 controls and their (respectively 183 versus 127) parents. Analyses
showed that adolescents with chronic pain are more vulnerable in terms of
neuroticism, negative fear of failure and (less) experienced social acceptance.
Contrary to our expectations, the chronic pain group experienced less
reinforcement for their pain behavior by both parents and peers than the control
group. Whiie the number of pain modeis was higher in the chronic pain group,
no differences were found between their parents and those of the adolescents
without chronic pain in pain experience, pain parameters, and pain coping.
Regression analyses on the contribution of psychosociai factors to chronic pain
and its parameters sustained the positive relation between vulnerability, (less)
pain reinforcement, pain models and coping with pain. Furthermore, we also
found evidence that gender differences have to be taken into account.

Introduction

An earlier prevalence study from our group showed that one-third of the
adolescents have chronic pain.! The experience of pain not caused by a somatic
disease in adolescence seems to have a negative influence on the quality of life.?
The maintenance of chronic pain in the absence of a defined organic diagnosis
has led researchers to seek psychosocial explanations. The most frequently
studied factor related to chronic pain experience is psychological vulnerability.
Comparisons with controls show that recurrent headache is reiated to stress and
psychological symptoms in schoolchildren,® and to psychological distress* and
anxiety® in adolescents. A high level of anxiety was also found for children with
abdominal pain.®’

Negative fear of failure (the fear to fail which results in not optimal functioning
of the child) can be considered as a specific aspect of psychological vulnerability.
Levine and colleagues found that perceived failure leads to negative affectivity
and an increase in pain report.® Similarly, Passchier and Orlebeke found that
negative fear of failure and headache complaints in children and adolescents are
positively correlated.’

Another factor often associated with chronic pain is the parental response to
pain. Behavioral observations of rheumatic adolescents and their mothers show
that stimulation to refrain from painful physical activity leads to maladaptation
(as revealed by school absence).!® However, findings are inconsistent because
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Osterhaus and colleagues showed that parental rewarding of pain behavior in
migraine children was negatively related to pain.!

Apart from parental response, the presence of a parent with pain is another
psychosocial factor that may influence the child’s pain experience; the parent
who suffers from chronic pain seems to act as a model. Edwards and colleagues
showed a higher risk for abdominal pain in children who have a mother suffering
from this type of pain;'* the same results were found in families with
headaches.!® Besides the presence of pain models, Osborne found that the
number of pain models was higher in families with unexplained pain than in
families with medically explained pain complaints; moreover, similar pain
locations were found in both the child and the pain model.'* Additionally,
maternal modeling of pain behavior (in contrast to paternal modeling) had a
particularly strong influence on children’s pain.*® These results suggest that the
way mothers cope with pain does influence the way children cope with their
pain.

Although considerable research has focused on the association between
psychosocial factors and pain, few studies have taken them side-by-side to
report on their contribution to pain. Therefore, this study aims to determine the
contribution of multiple psychosocial factors (vulnerability, reinforcement,
modeling and coping) to the pain experience. In view of reported differences
between boys and girls with chronic pain, this study analyses both groups
separately.

Further, to assess any differences in impact of psychosocial factors between
adoliescents with chronic pain and controls, these two groups are compared. The
following hypotheses were tested for adolescents with chronic pain: a) they are
more vulnerable in terms of neuroticism, fear of failure, and perceived social
acceptance, b) experience more rewarding for their pain behavior, c) have more
significant others with pain than adolescents without chronic pain, and d) are
more likely to use emotion-focused avoiding strategies to cope with pain.

Finally, in parents of adolescents with chronic pain, the following hypotheses
were tested: e) they report more pain complaints with higher scores on pain
parameters (frequency, duration and intensity), f) use more passive coping
strategies when in pain, and g) are more vulnerable, in terms of neuroticism,
than parents of adolescents without chronic pain.

Methods

Subjects

A total of 1607 adolescents aged 12 through 18 years (48% boys and 52% girls)
from the general Dutch population completed a short structured pain
questionnaire in the classroom. Of these, 631 adolescents (39%) reported
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having chronic pain. Of the 1607 adolescents, 330 with and 301 without chronic
pain were willing to participate in the present study on determinants of
adaptation to chronic pain in adolescents. From these, all (n = 330) adolescents
with and 218 adolescents without chronic pain (total 548) and one of their
parents received a pain booklet at home. The 218 adolescents without chronic
pain matched with the chronic pain group for gender, age (12-14 or 15-18
years) and educational level. The adolescents with chronic pain who were willing
to participate (n=330) reported more intense (t(580)=4.47, P<0.001) and more
frequent pain (Kruskal-Wallis, x*=35057.00, P=0.005), compared to the total
sample of adolescents with chronic pain (n=631).

Chronic pain with unknown organic etiology was defined as having continuous or
recurrent pain existing for three months or longer, in the absence of actual
tissue damage or somatic disease (further referred to as chronic pain).
Adolescents reporting their pain as part of a specific chronic disease (rheumatic
arthritis, malignancies) were excluded.

Procedure

A booklet of questionnaires was mailed to the adolescents and to their parents
(only one parent to respond). The adolescents were asked to complete the
questionnaires concerning the psychological factors and their pain. Adolescents
with more than one chronic pain location were asked to refer only to the pain
that generally troubled them most. Adolescents without chronic pain were asked
to refer to a situation in which they had experienced pain.

To increase the response rate, the adolescents were telephoned 1 week later to
remind them to return the booklet; when this was done, they received a
compact disc voucher (value 5 euros).

The responding parents were asked to complete questionnaires concerning their
own pain and psychological functioning.

Questionnaires for the adolescent

Pain

The pain questionnaire collected demographic data on the adolescent’s date of
birth, gender, nationality, educational level and school year (Perquin et al.,
2000). When the adolescents reported chronic pain, additional information about
the pain was requested concerning location, frequency, duration, and intensity.
From a list of possible locations (head, abdomen, back, limb, neck, ear, throat,
chest and elsewhere), subjects were asked to indicate all locations where they
had experienced chronic pain that existed at least three months. In case of more
than one location, respondents were asked to answer questions about the pain
they suffered the most. Pre-coded categories were used to assess the frequency
of occurrence and the duration of a pain episode. The intensity of pain was
assessed with a visual analogue scale (VAS; a 100-mm long horizontal line with
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the anchors ‘no pain’ and ‘the worst pain you can imagine”) by asking “How bad
is the pain usually?” (Perquin et al., 2000).

Vulnerability
Three different aspects of vulnerability (neuroticism, fear of failure, and
perceived social acceptance by others) were measured.

Neuroticism Neuroticism was measured with the inadequacy scale of
the Dutch Personality Questionnaire — Junior.'® The items on this scale address
vague physical complaints, depressed mood, vague fears and feelings of
insufficiency. Adolescents with a high score are more likely to describe
themselves as tense and fearful and report more feelings of insufficiency; they
are frequently characterized as having difficulty in making contact with others.
The internal consistency of the inadequacy scale is a = 0.87.1° As to validity, the
scale has a high correlation with other questionnaires which measure the same
construct.'” In the present study, the internal consistency for this scale was also
high (o = 0.88).

Fear of failure To assess fear of failure the scales ‘negative fear of
failure” and ‘positive fear of failure’ of the Achievement Motivation Test for
Children were used.'® Negative fear of failure refers to the fear of failing which
results in not-optimal functioning of the child in a relatively unstructured
stressful-achievement situation. Positive fear of failure is a fear which brings the
child in an optimally tense condition that leads to a better achievement than
under normal conditions. The higher the score, the more experienced fear of
failure in an achievement situation. For the scales ‘negative fear of failure’ and
‘positive fear of failure’, the scale homogeneity was 0.79 and 0.82, respectively.
The scales have been validated and have proven to be reliable in test-retest
situations; 0.66 and 0.61, respectively. As to validity, the scales have shown
suitable content and construct validity.!” In the present study, the internal
consistency for both scales was also high (« = 0.77 and 0.81, respectively).

Social acceptance The scale ‘social acceptance by others’ of the School
Questionnaire was used to measure the extent to which adolescents feel they
are socially accepted by others.!® A high score indicates a higher level of
experienced social acceptance. The internal consistency and the test-retest
reliability of this scale are good (a = 0.82 and r = 0.62 at 4 months).'® The scale
‘social acceptance by others’ is part of a higher-order scale Social-emotional
attitude at schoo! life. As to validity, this higher-order scale has a high
correlation with questionnaires which measure the same construct.!” In the
present study, the internal consistency for this scale was also high (a = 0.82).
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Reinforcement

We literally translated the Iliness Behavior Encouragement Scaie (IBES) to
measure the extent to which pain behavior is rewarded.?° There is a version for
children and one for parents. The children’s version measures the rewarding of
pain behavior by the parents, as perceived by the child. Because of the
importance of peers for adolescents, we generated another version for use with
peers. This latter version measures the child’s perception of the rewarding
behavior from peers when he/she is and is not in pain.

The rewarding behaviors covered by the items are e.g. giving small gifts,
spending more time than usual with the child, giving special privileges,
pampering or spoiling, excusing the child from regular chores. A higher score
indicates more rewarding of (pain) behavior. The internal consistency for the
child-report versions proved to be high (Cronbach’s alpha = 0.81 for maternal
rewarding and 0.83 for paternal rewarding). Test-retest reliability scores for the
child-report versions yielded Pearson correlation coefficients of r = 0.77 and r =
0.72 for maternal and paternal rewarding of illness behavior, respectively.?’ The
internal consistency for the four IBES-scales (rewarding by parents in a pain
situation, rewarding by peers in a pain situation, rewarding by parents in a pain-
free situation and rewarding by peers in a pain-free situation) in the present
study was acceptable (« = 0.79, o = 0.57, o = 0.61, o = 0.67 respectively).

Modeling

To assess modeling, adolescents were asked whether they had significant others
with pain complaints. When the answer was positive, additional information was
requested about their relationship and the location of the pain complaints.

Coping

Pain coping strategies of adolescents were assessed with the Pain Coping
Questionnaire.” This questionnaire assesses three higher-order strategies:
approach (with the subscales: information seeking, problem solving, and seeking
social support); problem-focused avoidance (subscales: positive self-statements,
behavioral distraction, and cognitive distraction); and emotion-focused
avoidance (subscales: externalizing, and internalizing / catastrophizing).
Approach-coping strategies are directed toward the stressor while avoidance
strategies are directed away from the stressor.

The adolescents were asked to indicate how often they used each of the 39
coping behaviors. A higher score indicates the likelihood to use the coping
strategies in pain situations. The subscales and higher-order scales are internally
consistent.?! In the present study, the internal consistency for the higher- order
scales was aiso high (Cronbach’s alpha = 0.89 for approach; o = 0.89 for
problem focused avoidance; o = 0.78 for emotion-focused avoidance).
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Quality of life

To measure the quality of life of adolescents with and without chronic pain, we
used the Quality of Life questionnaire for Adolescents with Chronic Pain (QLA-
CP; see chapter 2). This is a shortened version of the Quality of Life Headache -
Youth (QLH-Y) from Langeveld and colleagues.?®> The QLH-Y is reported to be
reliable and valid.?> The scale has been found to differentiate between
adolescents with headache and healthy adolescents, with the former showing
significantly poorer quality of life.?* Hunfeld and colleagues showed that
adolescents with all types of chronic pain reported poorer quality of life when the
pain was more intense.? The QLA-CP is subdivided into six domains, each
measuring a particular aspect of quality of life: (1) Psychological Functioning, (2)
Functional Status, (3) Physical Functioning, (4) Social Functioning, (5)
Satisfaction with Life in General, and (6) Satisfaction with Health. The last two
domains were measured with a VAS (a 100-mm long horizontal line with the
anchors ‘completely dissatisfied’ and ‘completely satisfied”). A higher score on
each domain of the QLA-CP represents a better quality of life. The QLA-CP has
shown suitable internal consistency and construct validity against COOP/WONCA
charts (see chapter 2). In the present study the QLA-CP showed an overall
internal consistency of o = 0.74.

Questionnaires for the parent
Vulnerability

Neuroticism To measure neuroticism of the parent, the inadequacy
scale of the Dutch Personality Questionnaire was used.?* Participants with a high
score are often characterized as emotional, tense, despondent, insecure, and
gloomy. They are quickly taken aback, discouraged, unbalanced and unstable.
The internal consistency and the test-retest reliability of this scale are good (o =
0.86 and r = 0.77).%* The Dutch Personality Questionnaire has shown suitable
content and construct validity.” In the present study the internal consistency for
this scale was also high (Cronbach’s alpha = 0.83).

Reinforcement

The parent version of the Illness Behavior Encouragement Scale (IBES)?°
measures the parent’s rewarding of the child’s pain behavior as perceived by the
parent. An additional version was used to measure parental rewarding behavior
in situations without pain to determine whether the rewarding of pain behavior
reflected a general rewarding or attentive attitude.

The rewarding behaviors covered by the items are, e.g. giving small gift,
spending more time than usual with the child, giving special privileges,
pampering or spoiling, and excusing the child from regular chores. A higher
score indicates more (pain) rewarding. The internal consistency for the parent-
report version proved to be high (Cronbach’s alpha = 0.78 for mother report and
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0.80 for father report). Test-retest reliability scores for the parent-report version
of their own rewarding of illness behavior yielded a Pearson correlation
coefficient of r = 0.73.%° The internal consistency for the two IBES-scales
(parent report about encouragement in a pain situation and parent report about
encouragement in a pain-free situation) in the present study was acceptable (a
= (.76 and o = 0.51, respectively).

Modeling

Pain The pain questionnaire collected demographic data on the
parent’s date of birth, gender, nationality and educational level.! When the
parent reported having chronic pain, the same additional information about the
pain (intensity, frequency, pain episode duration) was requested as for the
adolescents.

Coping Pain coping strategies of the parent were measured with the Pain
Coping Inventory (PCI).?° The parent was asked. to indicate how often they used
each of the 33 coping behaviors. This questionnaire assesses two higher-order
strategies: passive coping (retreating, worrying, and resting) and active coping
(pain transformation, distraction, and reducing demands). A higher score
indicates the likelihood to use that coping strategy in pain situations. The six
scales of the PCI have shown suitable internal consistency for patients with
headache (a = 0.78, o = 0.75, o = 0.68, a = 0.67, o = 0.64, and a = 0.77,
respectively). As to the convergent validity, the PCI scales were found to
correlate with other measures for coping, physical activity and psychological
unwell-being. Further, the scales have been found to differentiate between
different pain patients in the predicted direction.?®> In the present study, the
internal consistency of the PCI was high (« = 0.85).

Data analysis

Data were analyzed by frequencies and cross-tabulations. Chi-Square tests and
Mann-Whitney U (M-W) tests were used to test differences for categorical
variables. Student’s t-tests were used to compare the quality of life and
psychosocial factors in adolescents with and without chronic pain. Cohen’s & was
used to assess effect sizes of our results. Cohen’s &: 0.20 £ 3 < 0.50 resembles
a small effect size; 0.50 < 3 < 0.80 resembles a medium effect size and & >
0.80 resembles a large effect size.26 Data on reinforcement were analyzed with
repeated measures of analysis of variance (ANOVAs). Group (chronic pain versus
control) was considered as a between-subject factor. Within-subject factors were
the reinforcer (parents versus peers) and situation (pain versus pain-free). Post-
hoc paired and independent-sample t-tests were used for further analysis of the
significant main and interactions effects. Additionally, Student’s t-tests were
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used to compare differences in psychosocial factors and pain between parents of
adolescents with and without chronic pain.

Univariate analyses were performed to determine potential predictor variables. If
a given variable had an association with a significance level of P < 0.15, the
variable was included in the multiple regression analysis. This significance level
was chosen to minimize the risk of excluding variables which might show, in
combination with other variables, a relation with the dependent variable. Logistic
regressions were fit to predict the categorical variable of chronic pain (yes/no)
for boys and girls separately. For the adolescents with chronic pain, multiple
linear regression models were fit to successively predict pain intensity, pain
frequency and pain episode duration for boys and girls separately. Final models
contained only those variables with a significance level of P < 0.10. We used this
significance level to minimize the risk of excluding a variable that contributes
significantly to the dependent variable but might be repressed by the other
variables.

Results

Response

From the 548 adolescents (and their parents) that were initially approached, 372
adolescents and 323 parents returned completed questionnaires; this gave a
response rate of 67.9% and 58.9%, respectively. Two adolescents who reported
chronic pain as the result of a diagnosed chronic disease were excluded, [eaving
a study sample of 370 adolescents. Table 1 shows the demographic
characteristics of the adolescents and their parents.

Table 1: Demographic characteristics of the study sample

Adolescents with Adolescents Parents of Parents of
chronic pain without chronic adolescents with adolescents
% (n) pain % (n) chronic pain without chronic
% (n) pain % (n)
Sex
Male 26 (58) 32 (47) 7.1 (13) 5.8 (7)
Female 74 (164) 68 (101) 92.9 (170) 94.2 (120)
Age? (yrs)
Male 15.2 (12.8-18.6) 15.3 (13.1-18.4) 46.1 (38.6-53.5) 47.5 (40.4-62.4)
Female 15.1 (13.0-18.1) 14.1 (13.0-17.7) 43.9 (34.6-58.1) 44.6 (31.7-55.2)

# Data are mean (range)
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Of the 370 adolescent responders, 60% (n = 222) reported having chronic pain
and 72% (n = 265) were girls. Of the 323 responding parents, 13 had to be
excluded because their child failed to complete the questionnaire. Ninety-four
percent of the parent responders were female. Almost 60% (n = 178) of 301
parents (nine missing values) reported having chronic pain complaints
themselves.

Pain

Headache (n = 70), back (n = 43), limb (n = 38) and abdominal (n = 37) pain
were the most frequently mentioned pain complaints in 33, 20, 18 and 17% of
the adolescents with chronic pain, respectively. Boys were significantly more
inclined to report back pain (29.1%) and limb pain (27.3%), whereas girls were
significantly more inclined to report headache (35.8%) and abdominal pain
(21.0%).

The mean intensity of the pain in the previous month was 43 mm (SD = 22).
The intensity of chronic pain was significantly higher for girls than for boys (46
mm versus 33 mm; £(215) = 3.95, P < 0.001).

Of the chronic pain sufferers, 51% reported having pain complaints at least
twice a week. For pain duration, almost 20% of the adolescents with chronic
pain reported that their pain complaints persisted for at least 1 - 2 days. There
were no differences between boys and girls regarding frequency and duration of
pain episode.

Adolescents with chronic pain experienced significantly poorer quality of life in all
domains of the QLA-CP (Table 2). Based on Cohen’s §, most differences were
moderate in size, functional status was, however, strongly impaired in the pain
group (Cohen, 1988).

Table 2: Differences in quality of life between adolescents with and without chronic pain?

Adolescents Adolescents

with chronic without chronic

pain (n=222) pain (n=148)

Mean (SD) Mean (SD) P-value Cohen’s

Quality of life
Psychological Functioning 2.0 (0.43) 2.3 (0.38) <0.001 0.65
Social Functioning 1.8 (0.46) 1.9 (0.52) 0.025 0.21
Physical Functioning 2.2 (0.51) 2.5 (0.41) <0.001 0.68
Functional Status 2.3 (0.44) 2.9 (0.29) <0.001 1.11
Satisfaction with life in 67.9 (24.15) 76.1 (21.62) <0.001 0.36
general

Satisfaction with health 60.0 (26.13) 77.4 (23.83) 0.001 0.69

# Student’s t-tests were used to compare adolescent with and without chronic pain (one-
sided)
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Differences between adolescents with and without chronic pain
Vuinerability

Compared with adolescents without chronic pain, adolescents with chronic pain
reported significantly more feelings of insufficiency (t (354) = -6.51, P < 0.001),
less social acceptance by others (t (352) = 2.49, P = 0.007), higher negative
fear of failure (t (366) = -3.64, P < 0.001), and lower positive fear of failure
which leads to better achievement (¢(368) = 2.45, P = 0.008). The effect sizes
were small, except for neuroticism which reached medium effect size (Table 3).

Table 3: Differences in psychosocial factors between adolescents with and without chronic

pain®
Adolescents with ~ Adolescents
chronic pain without chronic
(n=222) pain (n=148)
P-value Cohen’s &
Mean (SD) Mean (SD)
Vulnerability
Neuroticism 18.9 (10.7) 12.4 (8.6) <0.001 0.66
Social acceptance 22.2 (2.8) 229 (2.3) 0.007 0.25
Negative fear of failure 8.3 (3.6) 6.9 (3.4) <0.001 0.39
Positive fear of failure 9.0 (4.2) 10.1  (4.1) 0.008 0.26
Reinforcement -
adolescents’ perspective
In pain situations
By parents 211 (7.4) 23.1 (7.3) 0.005 0.27
By peers 14.8 (3.3) 15.9 (3.1) 0.001 0.33
In pain-free situations
By parents 11.2 (4.1) 11.4 (4.4) ns 0.06
By peers 17.5 (2.8) 18.5 (2.9) <0.001 0.35
Modeling
Significant others with pain® 65% 53% 0.012 0.24
Number of significant others 1.05 (1.0) 0.72 (0.8) <0.001 0.36
Coping
Approach 33.8 (9.3) 34.8 (10.9) ns 0.10
Problem-focused avoidance 41,1 (11.1) 42.8 (11.7) ns 0.14
Emotion-focused avoidance 18.6  (6.0) 15.5 (4.7) <0.001 0.55

@ Student’s t-tests were used to compare adolescents with and without chronic pain
(one-sided). ns, not significant.
® Differences were tested by x? test.

Reinforcement

The reinforcement data were analyzed by ANOVAs with group (chronic pain
versus control) as between-subject factor, and situation (pain versus pain-free
situation) and reinforcer (parents versus peers) as within-subject factors. We
found a main effect for situation (F(1,365) = 465.84, P < 0.001), with the
highest experienced rewarding in pain situations. An interaction effect was found
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between situation and reinforcer (F(1,365) = 1384.37, P < 0.001). Posthoc
paired t-tests showed that adolescents experience more rewarding from parents
in a pain situation (t(368) = 31.80, P < 0.001), while they experience more
rewarding from peers in a pain-free situation (t(368) = -18.01, P < 0.001) (Fig.
1). A significant interaction effect was found between group and situation,
F(1,365) = 6.16, P = 0.013. Figure 1 shows that those with chronic pain
perceive less rewarding than the control subjects in both pain-free situations
(t(367) = 2.136, P = 0.033; Cohen’s & = 0.23), and to a larger extent in pain
situations (t(366) = 3.366, P = 0.001; Cohen’s & = 0.36). A significant three-
way interaction between group, situation and reinforcer (F(1,365) = 5.14, P =
0.024) underlines that this is, in particular, the case for the parents.

Figure 1
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Chronic pain sufferers were significantly more likely to report pain in significant
others (¥* = 5.06, d.f. = 1, P = 0.013) and reported a higher number of
significant others with pain (t(357) = -3.27, P < 0.001) than their peers without
chronic pain. These differences showed small effect size (Table 3).




Psychosocial factors associated with chronic pain 73

Coping
With respect to coping with pain, adolescents with chronic pain were more likely
to use emotion-focused avoidance coping strategies (t(355) = -5.41, P <

0.001); a moderate effect size. No differences between groups were found for
problem-focused avoidance and the approach coping strategies (Table 3).

Differences between parents of adolescents with and without
chronic pain

No significant differences were found between parents of adolescents with and
without chronic pain on their experience of chronic pain, pain parameters,
reported feelings of insufficiency, and coping strategies (Table 4).

Table 4: Differences between parents of adolescents with and without chronic pain?®

Parents of those with  Parents of those
chronic pain (n=183)  without chronic
pain (n=127)
Mean (sb) Mean (SD) P Cohen’s 8
Vulnerability
Neuroticism 10.9 (7.7) 9.6 (7.3) ns 0.17
Reinforcement -
parents’ perspective
In pain situations 22.5 (6.5) 24.9 (6.1) <0.001 0.38
In pain-free situations 7.8 (2.9) 7.8 (3.6) ns 0.15
Modeling
Pain parents
Chronic pain themselves® | 60% 57% ns 0.06
Intensity 64.9 (1.0) 66.2 ns 0.04
Frequency® 148.9 (34.9) 156.5 (35.3) ns 0.10
Episode duration® 150.9 149.9 ns 0.06
Coping
Active coping style 26.5 (20.5) 25.5 (4.6) ns 0.11
Passive coping style 38.7 (20.8) 37.8 (9.5) ns 0.06

? Student’s t-tests were used to compare parents of adolescents with and without chronic
pain on the other factors (one-sided). ns, not significant.

b Differences were tested by x? test.

¢ Differences on mean rank were tested by Mann-Whitney test.

From the parents of chronic pain sufferers, 60% (n = 108) reported chronic pain
themselves, compared to 57% (n = 69) of the parents of adolescents without
chronic pain; this difference was not significant. In concordance with the
adolescent’s perception of parental pain rewarding, parents of adolescents with
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chronic pain reported less rewarding behavior for their children’s pain than
parents of adolescents without chronic pain (t(264) = 3.24, P < 0.001); a small
effect size. No differences were found between the parents of both groups in
expressing parental rewarding in pain-free situations (Table 4).

Regression Models

Adolescents with and without chronic pain
A logistic regression was fit using an enter elimination procedure to predict the
presence of chronic pain (yes/no) for girls and boys.

Girls The odds of having chronic pain in girls increased as the number of pain
models, neurotic symptoms and the use of emotion-focused avoidance coping
strategies increased. The odds decreased as rewarding from peers in pain
situations increased (Table 5).

Boys The odds of having chronic pain in boys increased as neurotic symptoms
increased. The odds decreased as the use of problem and emotion-focused
approach increased (Table 5).

Adolescents with chronic pain
Multiple regression models were fit using an enter elimination procedure to
predict pain intensity, frequency and pain episode duration for giris and boys.

Girls The results revealed that the R? for the pain intensity regression model

was significantly different from zero, F(2,157) = 4.08, P = 0.019 for giris. Only
one vulnerability variable (neuroticism) contributed significantly to the prediction
of pain intensity. The more neurotic the adolescent (¢t = 2.44, P = 0.016), the
higher the intensity of pain. The model accounted for 4.9% (3.7% adjusted) of
the variability in pain intensity.
The R? for the regression model for pain frequency was significantly different
from zero, F(3,155) = 13.89, P < 0.001 for girls. One reinforcement variable
and two pain locations contributed significantly to the prediction of pain
frequency. The higher the rewarding from parents in regular situations without
pain (t = 2.14, P = 0.034) and the presence of abdominal pain (t = 4.02, P <
0.001), the more frequent the pain. Headache (t = -5.28, P < 0.001) was
related to less frequent pain. This model explained 21.2% (19.7% adjusted) of
the variability in pain frequency.



Table 5: Predictors of chronic pain

Variable Girls Boys
B Sig Exp(B) CI B Sig Exp(B) CI
Vulnerability
Neuroticism 0.04 0.01 1.04 1.00-1.08 0.07 0.01 1.07 1.02-1.13

Social acceptance
Negative fear of failure
Positive fear of failure

Reinforcement
IBES1?
IBES2P -0.11 0.03 0.90 0.82-0.99
IBES3¢
IBES4¢

Modeling
Pain in family (y/n)
Pain models 0.35 0.02 1.42 1.05-1.90

Coping
Approach -0.06 0.01 0.95 0.91-0.99
Problem-focused avoidance
Emotion-focused avoidance 0.09 0.003 1.10 1.03-1.17

Pain
Headache
Abdomen
Back pain
Limb pain
Existence of pain

Age

2 Reinforcement of pain behavior by parents; b Reinforcement of pain behavior by peers;
¢ Reinforcement of behavior by parents in pain-free situations; 4 Reinforcement of behavior by peers in pain-free situations.
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The results revealed that the R? for the pain episode duration regression model
was significantly different from zero, F(2,152) = 6.13, P = 0.003. Modeling and
a coping variable contributed significantly to prediction of the pain episode
duration. The number of pain models (t = 2.30, P = 0.023), and the use of
emotion-focused avoidance coping strategies (t = 2.49, P = 0.014) had a
positive effect on pain episode duration. More pain models and more use of
emotion-focused avoidance coping strategies are associated with longer pain
episode duration. These variables explained 7.5% (6.2% adjusted) of the
variability on the pain episode duration

Boys The results revealed that the R? for the pain intensity regression model
was significantly different from zero, F(2,44) = 5.67, P = 0.006. Modeling and a
coping variable contributed significantly to the prediction of pain intensity.
Frequent use of emotion-focused avoidance (t = 2.278, P = 0.028), the higher
the intensity of pain. More use of active coping strategies by the parent (t = -
2.09, P = 0.042) is associated with a lower intensity of pain. The model
accounted for 20.5% (16.9% adjusted) of the variability in pain intensity.

The R? for the regression model for pain frequency was significantly different
from zero, F(6,42) = 2.35, P = 0.048 for boys. Separately, none of the variables
showed a unique contribution to the prediction of pain frequency. The model
explained 25.2% (14.5% adjusted) of the variability in pain frequency.

The results show that the R? for the pain episode duration regression model was
significantly different from zero, F(5,35) = 6.15, P < .001. Two reinforcement
variables, a vulnerability variable and pain location contributed significantly to
the prediction of pain episode duration. The more rewarding by peers in a pain-
free situation (t = 2.33, P = 0.026), the shorter the pain episode duration. More
rewarding by parents in a pain-free situation (t = -2.05, P = 0.048), more
negative fear of failure (¢t = -2.085, P = 0.044), and the presence of headache (
t = -3.58, P = 0.001) resulted in a longer pain episode duration. This model
explained 46.8% (39.2% adjusted) of the variability on the pain episode
duration.

Discussion

This study compared adolescents with and without chronic pain on several
psychosocial factors often reported to influence chronic pain experience. Further,
an analysis of the contribution of these factors to chronic pain is provided.

In the current sample of 222 adolescents with chronic pain, the most frequently
reported pain complaints (headache, back, limb and abdominal pain) were
similar to those reported in a prevalence study by Perquin and colleagues.® Our
results show that, compared to controls without chronic pain, adolescents with
chronic pain experience significantly poorer quality of life in all domains. The
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effect size of these differences ranged from medium (psychological functioning,
physical functioning and satisfaction with health) to large (functional status),
except for the domain social functioning.?® The latter result is in accordance with
an earlier report that this latter scale is less reliable and valid than the scales
representing the other domains of quality of life.?

In line with our hypothesis and earlier studies, we found that adolescents with
chronic pain are more vulnerable in terms of neuroticism, fear of failure and less
experienced social acceptance than adolescents without chronic pain.

In accordance with operant learning theories, we found a main effect for
situation (pain versus pain-free), with the highest rewarding in pain situations.
Interestingly, we found that adolescents experience the most rewarding by
parents in pain situations, while they experience more rewarding by peers in a
pain-free situation. An explanation for this finding might be that adolescents
with pain withdraw from social situations and do not tell their peers. By staying
home and thus avoiding school or other activities, rewarding of pain behavior is
more likely from parents than from peers. While parents are more rewarding in
pain situations, this was found to be significantly less in the chronic pain group
than in the controls. This finding does not support our hypothesis, but is
consistent with Osterhaus and colleagues who found a negative association
between the parents’ rewarding and the child’s pain report.!! Nevertheless, their
explanation that the attention children receive when they are in pain should be
seen as ‘regular’ parental care is not substantiated in our study. If so, we would
also have found a similar difference for rewarding in pain-free situations, which
was not the case.

Our results indicate that adolescents with chronic pain might be rewarded less
often than one might expect on the basis of learning principles. Reasons for this
may be that the family has grown accustomed to the pain and responds less, or
that loss of credibility leads to adolescents with chronic pain receiving less
attention for their pain behavior. In accordance with this explanation, Jamison
and colleagues found that chronic pain patients perceived their families as non-
supportive.?’” It is conceivable that a child’s pain report will increase as a
function of their parents’ lack of attention to its complaints. Again, we
emphasize that our sample was drawn from the general population. It is
conceivable that operant learning theories are more applicable to adolescents
from a clinical setting with more severe pain from a clinical setting. More
research on the attitude and behaviors of parents towards the pain complaints of
their children is needed. A possible limitation of our study on reinforcement
concerns the use of self-reports of behavior. On the other hand, we do not rely
only on the parents’ report but also on the report of the child.
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The finding that adolescents with chronic pain report more significant others
with pain than adolescents without chronic pain supports our hypothesis and
was consistent with other studies, but the difference is rather small,*%*3

Overall, we found significant differences between adolescents with and without
chronic pain. Neuroticism and pain coping strategies of the adolescents showed
moderate effect sizes in the present study, and should be considered as
differences with potential clinical importance. This deserves to be examined in
further research.

As for the parents, we found no support for our hypothesis. No differences were
found between parents of adolescents with and without chronic pain on their
experience of chronic pain and the pain parameters. The same was true for the
coping strategies parents used and the vulnerability of the parents. This latter
finding is in contrast to Hotopf and colleagues who found that mothers of
children with abdominal pain are more anxious (in terms of higher neuroticism
scores).?®

Analysis of the contribution of psychosocial factors to chronic pain showed that
having chronic pain is associated with vulnerability (i.e. neuroticism) and pain
coping strategies for both boys and girls. The number of pain models and the
experienced rewarding by peers when in pain are also associated with chronic
pain in girls. Although, more psychosocial factors are associated with chronic
pain in girls, the psychosocial factors seem to play a larger role in predicting
pain parameters for boys, considering the explained variance. The different
associations found between the psychosocial factors and the pain parameters
refer to the extensiveness of pain. However, due to the study’s case-control
design, the caused direction of the relation remains unclear. Despite this,
psychological treatment aimed at pain management should consider multiple
factors related to chronic pain rather than focusing on one factor only.

The gender differences in our study are in accordance with those reported in
other studies.®?° Once again, these results underline the importance that pain
management programs, take gender differences into account and embrace a
variety of elements effective for both boys and girls.
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Abstract

This study examined the relationships between pain characteristics, psychosocial
factors and quality of life among adolescents with chronic pain that existed for at
least three months, either recurrently (i.e. pain with pain-free intervals) or
continuously. We conducted a cross-sectional study in 194 adolescents aged 12
through 18 years who completed questionnaires on pain, psychosocial factors
(i.e. vulnerability, reinforcement, modeling and coping) and quality of life, and
also kept a diary about their pain complaints for 3 weeks. Multiple hierarchical
regression analyses revealed that psychosocial variables accounted for a
significant variance in the adolescent’s quality of life, even when controlling for
pain characteristics. Analysis of the independent variables showed that pain
intensity and vuinerability contributed significantly and uniquely to the variance
of most quality of life domains. In addition, we found that emotion-focused
avoidance coping strategies strengthen the negative relation between pain
intensity and psychological functioning. Beside pain, psychosocial factors
(vulnerability, reinforcement, modeling and coping) are strongly associated with
quality of life in adolescents with chronic pain. These results may contribute to
interventions focused on psychological adaptation in young pain patients in order
to improve their quality of life.

Introduction

The prevalence of chronic pain increases in adolescence.’ Common complaints
are headache, back pain and limb pain,'™ often resulting in considerable
functional disability*> and use of health services.® A number of psychosocial
factors have been associated with the onset, exacerbation, and/or maintenance
of chronic pain in adolescents. The most frequently studied factor is
psychological vulnerability (i.e. feelings of inadequacy or insufficiency).
Recurrent pain is related to psychological distress, anxiety and depression in
adolescents.”*' Passchier and Orlebeke found that school-related stress,
negative fear of failure, and headache complaints in children and adolescents
are positively correlated.'? Children complaining of headache showed a tendency
towards high achievement motivation at school.*?

Beside vulnerability, adolescents with chronic pain differ from healthy controls
on psychosocial factors such as modeling, reinforcement and coping.!* The
vulnerability and coping strategies of the adolescent further affect the intensity
of pain. Higher vulnerability and more use of emotion-focused avoidance coping
strategies are associated with more intense pain. **

Chronic pain has substantial impact on the life of children and adolescents*>*® as
revealed by significantly worse psychological functioning, physical functioning,
functional status, lower satisfaction with life, poorer health status **° and social
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functioning®® in adolescents with chronic pain. A high intensity and frequency of
the pain is related to a lower self-reported quality of life in most quality of life
domains. *%2° Although chronic pain influences the quality of life, the explained
variance of quality of life by pain characteristics was shown to be relatively
low.'®2! These results suggest that, although pain is an important factor, it may
have only a limited influence on quality of life in children and adolescents with
chronic pain. Pre-existing characteristics, such as age and gender, as well as
psychosocial factors might also influence the quality of life in adolescents with
chronic pain.

The influence of psychosocial factors on quality of life has mostly been studied in
headache patients. The ability to cope with pain and adaptive family daily
routine predicted better quality of life in children?? while the vulnerability was
related to lower quality of life in adolescents®®. Results are conflicting with
regard to the influence of family characteristics. Some studies found that the
way parents deal with the pain of a child is associated with adjustment
outcomes of the child, such as quality of life?>?*, while others concluded that
family characteristics and social support are not significant predictors of quality
of life.?®

Psychosocial factors were also found to moderate (i.e. weaken or strengthen)
the relation between pain and quality of life, for instance vulnerability and
coping. In adolescents with high experienced (school) stress, more headache
was associated with less quality of life but not in those with low stress.?® The
relation between irritable bowel symptoms and disability was stronger for
adolescents with lower levels of perceived academic competence.?® In addition,
coping was found to strengthen the relation between the severity of juvenile
rheumatoid arthritis and adjustment.?® Stress was inversely related to
adjustment, but at levels of high stress coping acted as a stress buffer. Although
considerable research has focused on the relationship between pain,
psychosocial factors (vulnerability, family factors and coping) and quality of life
of adolescents with a specific chronic pain condition, few studies examined the
influence of these factors side-by-side or studied the moderating effect of
psychosocial factors on the relation between pain (irrespective of pain location)
and quality of life,

Therefore, this study was designed to address the following questions: 1) Which
psychosocial factors have a unique contribution (independent of relationships
with pain) to quality of life of adolescents with chronic pain? 2) Which
psychosocial factors moderate the relation between pain and quality of life? 3) Is
there a difference in the influence of psychosocial factors in adolescents with
high and low pain intensity on quality of life? Knowledge on these items may
enable psychological interventions to better focus on specific psychological
processes that influence the pain-related quality of life.
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Methods

Study population

A total of 1607 adolescents aged 12 through 18 years (48% boys and 52% girls)
from the general Dutch population completed a short structured pain
questionnaire in the classroom. They were all students of six secondary schools
in Rotterdam, selected by the Municipal Health Services in order to reach a
representative group of adolescents. The questionnaire was administered to
students of all years and educational levels.

The current study focused on adolescents with chronic pain with unknown
organic etiology that existed for three months or longer, either recurrently (i.e.
pain with pain-free intervals) or continuously. For this, we applied the definition
of pain introduced by the International Association for the Study of Pain
(IASP).?” Adolescents were asked whether they had consulted a family physician
or specialist for their pain. They were asked to report the diagnosis of the
doctor. Adolescents with pain resulting from a specific chronic disease (e.g.
rheumatic arthritis, malignancies) were excluded.

Of the 1607 adolescents, 631 adolescents (39%) reported having chronic pain
with unknown organic etiology and 330 of these adolescents were willing to
participate in the present study. This group was older (Student’s f-tests, t (629)
= -2.69, P < 0.01), reported more frequent pain (Mann-Whitney U-test, Z = -
2.98, P < 0.01) and higher pain intensity in the previous month (t (592) = 4.35,
P < 0.001) than those who were not willing to participate. No differences were
found between participants and non-participants for gender, duration of pain
episodes and pain location.

Procedure

A booklet of questionnaires and a pain diary were mailed to the adolescents. The
adolescents were first invited to complete the questionnaires and to keep the
diary to register pain intensity for three successive weeks. Adolescents with
more than one chronic pain location were asked to refer only to the pain that
generally troubled them most.

To increase the response rate, the adolescents were telephoned after one week
to remind them to complete and return the booklet and the diary; when this was
done they received a compact disc voucher (value 5 euros).

Questionnaires

Demographic data

Demographic data included the adolescent’s date of birth, gender, nationality,
educational level and current school year.

The Pain Questionnaire collected information about the pain: location, frequency
(answering options ranged from less than once a month to every day), duration
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of the pain episodes (answering options ranged from less than 30 minutes to
one week or longer), history (number of months the adolescent experienced
pain) and pain intensity in the previous month (using a Visual Analogue Scale;
VAS), were measured with a retrospective format to select adolescents with
chronic pain.!

Vulnerability

Vulnerability was measured with the Inadequacy Scale of the Dutch Personality
Questionnaire-Junior.?® The scale contains 28 items with response categories
ranging from O to 2. Examples of items are: ‘I often think that I am not
worthwhile’ ‘I often worry about the way I look’. Adolescents with a high score
are more likely to describe themselves as tense and fearful and report more
feelings of insufficiency; they are frequently characterized as having difficulty in
making contact with others. The internal consistency of the inadequacy scale is «
= 0.87.2® As to the validity, the scale has a high correlation with other
questionnaires which measure the same construct.?® In the present study the
internal consistency for this scale was also « = 0.87.

Reinforcement

We translated the Iliness Behavior Encouragement Scale (IBES) to measure the
extent to which pain behavior is rewarded.>® This questionnaire measures the
rewarding of pain behavior by parents (12 items) and peers (6 items) as
perceived by the child. For both scales the response categories ranged from 0 to
4, with a higher score indicating more rewarding of (pain) behavior. The internal
consistency for the child-report version regarding parents proved to be high and
support was found for the validity of the IBES.3? Test-retest reliability scores for
the child-report versions yielded Pearson correlation coefficients of r = 0.77 and
r = 0.72 for maternal and paternal rewarding of illness behavior, respectively.*°
In the present study the internal consistency for the two IBES scales (rewarding
by parents and peers in a pain situation) is 0.78 and 0.55, respectively.

Modeling

To assess modeling, adolescents were asked whether they had significant others
with pain complaints. When the answer was positive, additional information was
requested about their relationship (i.e. a father or mother) and the location of
the pain complaints of these significant others.

Coping

We assessed pain coping strategies of the participants with a translated version
by Bandell-Hoekstra and colleagues® of the Pain Coping Questionnaire (PCQ).*?
This questionnaire assesses three higher-order strategies: Problem- and
emotion-focused approach (14 items about information seeking and problem
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solving), Problem-focused avoidance (15 items about behavioral and cognitive
distraction, and positive self-statements) and Emotion-focused avoidance (10
items about externalizing, catastrophizing behavior). For all strategies, the
response categories ranged from 0 to 5, with a higher score indicating the
likelihood to use the coping strategies in pain situations. The subscales and
higher-order scales are internally consistent.>? Factor analysis on the translated
version confirmed the subscales that were previously reported by Reid and
colleagues®?, and a test-retest showed moderate to high reproducibility of the
PCQ.3! In the present study, the internal consistency for the higher-order scales
was also high (Cronbach’s alpha = 0.89 for Approach; « = 0.90 for Problem-
focused avoidance; a = 0.81 for Emotion-focused avoidance).

Quality of life

To measure the quality of life we used the Quality of Life questionnaire for
Adolescents with Chronic Pain (QLA-CP).3® The QLA-CP is subdivided into six
domains, each measuring a particular aspect of quality of life: (1) Psychological
Functioning, (2) Functional Status, (3) Physical Functioning, (4) Social
Functioning, (5) Satisfaction with Life in General, and (6) Satisfaction with
Health. The first four domain scores were obtained by averaging the subscale
scores pertaining to a domain. This resulted in domain scores ranging from 0 to
3. The last two domains (5 and 6) were measured with a VAS; a 100-mm long
horizontal line with the anchors ‘completely dissatisfied” and ‘completely
satisfied’. A higher score on each domain of the QLA-CP represents a better
quality of life. The QLA-CP has shown suitable internal consistency and construct
validity against the Dartmouth Primary Care Cooperative Information Project
(COOP) Functional Health Assessment Charts/WONCA (COOP/WONCA charts).3*
In addition, it discriminates between adolescents with chronic pain on both
intensity and frequency of the pain.3® In the present study the first four QLA-CP
domains showed internal consistencies of « = 0.88, 0.80, 0.64 and 0.64,
respectively.

Diary

To assess the pain intensity (prospectively measured), adolescents were asked
to register their pain for three successive weeks. Pain intensity was recorded
three times daily, at breakfast, dinnertime and bedtime with a VAS with the
anchors ‘no pain’ and ‘the worst pain you can imagine’. The adolescents were
asked to mark a position on the VAS that best matched their pain at that
moment. The VAS is a valid measure for the assessment of self-reported pain
intensity in chronic pain patients.?* Participants with more than 25% missing
VAS values in the diary were excluded from analyses.
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Data analysis

Prospective pain intensity scores consisted of the means of all pain intensity
recordings. These scores were calculated by adding up all pain intensity scores
(from 0 to 100) and dividing them by the number of recording times (3 weeks *
3 times daily = 63). We were also interested in the fluctuations in pain, since
these give an indication of the nature and characteristics of the pain attacks.
Pain attacks that show high fluctuations in time might have a greater impact on
the quality of life of the adolescents due to their unpredictable occurrence. Pain
fluctuations were calculated by measuring the average difference between pain
intensities for each patient at three recording times: breakfast, dinnertime and
at bedtime. Based on the median difference of all participants for each recording
time as cut off, the individual average score was classified as reflecting a high or
low fluctuation of pain intensity for breakfast, dinner and bedtime. When an
adolescent had a high fluctuation at all recording times he or she was considered
as having pain with high fluctuations.

To explore the inter-relationships between demographic factors, pain
characteristics and psychosocial factors, Pearson correlations were computed for
continuous variables. For ordinal variables, Spearman rank-order correlations
were computed. To reduce the risk of type I errors, given that there were 120
correlations in the analyses, the alpha level was set at 0.001 for all correlations
reported here.

Univariate analyses were performed to examine the extent to which the
individual variables were associated with the quality of life domains. If a given
variable had an association with a significance level of P < 0.15, that variable
was included in the multiple regression analysis.

Multiple hierarchical regression models were fit using a stepwise elimination
procedure. Demographic variables (age and gender) were entered as the first
block in the regression analysis to control for any influence they might have on
guality of life. The pain characteristics were entered as the second block in the
regression analysis to control for any influence pain might have on the quality of
life domains. Psychosocial factors were entered in the third block, and the fourth
block contained interactions between prospective pain intensity and the
psychosocial factors. Interaction variables were used to examine the presence of
variables which could moderate the association between pain and quality of life
in adolescents. For this, the psychosocial factors with interval format were
dichotomized using the median scores on cut off.

Tabachnick and Fidell®® suggest that multicollinearity may be a problem if the
Pearson correlation between two variables in a multivariate analysis is above
0.70. Inspection of Pearson correlation coefficients indicated that there was a
problem of multicollinearity between the interaction variables. Correlations
between predictor variables in the same multivariate analysis were less than
0.01 for the first block of the variables and 0.51 for the second and third block
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of the variables. Correlations higher than 0.70 were found in the fourth block.
The interaction terms with the lowest correlations (with the dependent variable)
were excluded from this block in the regression analysis (see Table 2).

For subgroup analysis, we focused on adolescents in the lowest 25 percentiie of
prospective pain intensity (the low pain group) and adolescents in the highest 25
percentile of prospective pain intensity (the high pain group). Differences
between subgroups were analyzed by cross-tabulation, Chi-square tests and
Mann-Whitney U (M-W) tests for categorical variables. Student’s t-tests were
used to compare the psychosocial factors between the subgroups. Cohen’s § was
used to assess effect sizes of these results. Cohen d: 0.20 £ & < 0.50 is
considered a small effect size; 0.50 £ & < 0.80 a medium effect size and & >
0.80 a large effect size (Cohen, 1988). Further, we performed the multiple
hierarchical regression analyses for both subgroups.

Results

Respondents

Of the 631 eligible adolescents with chronic pain, 330 adoliescents were willing to
participate and received the questionnaire and diary. Of these, 224 adolescents
responded, giving a response rate of 35%. Two adolescents who reported
chronic pain as the result of a diagnosed chronic disease were excluded. Of the
respondents, 3 adolescents omitted greater than 25% of the reporting periods
and 25 (11%) returned only the questionnaire but not the diary and were
excluded from analysis, leaving a study sample of 194 adolescents. Compared to
the original screening population of adolescents with chronic pain, adolescents in
our final sample reported more frequent (M-W, Z = -3.18, P = 0.01) and more
intense pain in the previous month (t (258.56) = - 4.66, P < 0.001). No
differences were found between participants and non-participants for age,
gender, duration of a pain episode and pain location, retrospectively measured.
The sample consisted of 145 (75%) girls and 49 (25%) boys. The average age
was 14.7 years (Standard Deviation (SD) = 1.4 years).

Headache (n = 59), back (n = 38), limb (n = 36) and abdominal (n = 34) pain
were the most frequently mentioned pain locations in 30%, 19%, 18% and 17%
of the adolescents with chronic pain, respectively. Table 1 shows the
characteristics of the adolescents for all pain locations. Overall, the mean
intensity of pain in the previous month was 41.7 mm (Sb = 22.6). Most
adolescents reported recurrent pain complaints (90%) and the mean pain
intensity in three weeks (over 63 recording moments) was 16.1 mm (SD =
14.7). For subgroup analysis, 48 adolescents in the lowest 25 percentile of
prospective pain intensity (the low pain group) were compared with 48 adolescents
in the highest 25 percentile of prospective pain intensity (the high pain group).
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Table 1: Characteristics of the study population (n=194)

Scale range

Total sample

mean (SD)
Demographic data
Age (years) 12 -18 14.7 (1.4)
Gender (N, %)
Boys 49 (25.3)
Girls 145 (74.7)
Pain characteristics
Intensity — prospective (VAS)*! 0-100 16.1 (14.7)
Intensity - retrospective (VAS)! 0 - 100 41.7 (22.6)
Course of the pain (N,%)
Continuous 19 (9.8)
Recurrent 175 (90.2)
Psychosocial Factors?
Vulnerability
Neuroticism 0-56 18.3 (10.3)
Reinforcement
Rewarding by parents 0-48 21.2 (7.4)
Rewarding by peers 0-24 14.9 (3.4)
Modeling (N, %)
Father in pain 45 (23.2)
Mother in pain 69 (35.6)
Coping
Approach 0-70 33.9 (9.4)
Problem-focused avoidance 0-75 41.4 (11.2)
Emotion-focused avoidance 0-50 18.4 (5.8)
Quality of life®
Psychological Functioning 0-3 2.0 (0.4)
Physical Functioning 0-3 2.2 (0.5)
Functional Status 0-3 2.4 (0.4)
Social Functioning 0-3 1.8 (0.5)
Satisfaction with life in general (VAS) 0-100 67.9 (24.3)
Satisfaction with health (VAS) 0-100 60.6 (26.4)

1) The higher the scores the more intense the pain
2 The higher the scores the higher the psychosocial factors (more vulnerable, more

rewarding, more pain models and more use of coping strategies)
3 The higher the scores the better the self-reported quality of life of the adolescents

Preliminary analyses

Table 2 gives the inter-relationships between the investigated variables and the

quality of life domains.

None of the demographic variables were significantly correlated with any of the
gquality of life domains. Pain intensity (prospectively measured) correlated
negatively with all quality of life domains, except Social Functioning. Other pain

characteristics correlating with quality of life were fluctuation,

intensity

(retrospectively measured) and frequency. The greater the fluctuation in pain,
the higher the pain intensity and the more frequent the pain, the lower the
quality of life. Of the psychosocial factors, especially vulnerability and coping
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correlated with most quality of life domains. The higher the scores on
vulnerability, the greater the use of approach coping and the greater the use of
emotion-focused avoidance coping, the lower the quality of life. Interaction
effects were related to Physical Functioning and Functional Status. For
adolescents with high scores on psychosocial variables, higher levels of pain
intensity (prospectively measured) were associated with lower quality of life.

Overview of regression analyses

Multiple hierarchical regression models were fit using an enter elimination
procedure to examine the relation between demographic variables, pain
characteristics, psychosocial factors, interaction variables and quality of life. The
results are given in table 3. All variables are presented, but only those included
in the multiple regression analysis are presented with their standardized
regression coefficient.

Pain characteristics

At the second stage of the analyses, the pain characteristics were entered as a
block into the regression equation. The results indicated that pain characteristics
explained an additional amount of the variance of the quality of life domains
Psychological Functioning (15%), Physical Functioning (17%), Functional Status
(29%), Satisfaction with Life in General (14%)and Satisfaction with Health
(13%). When these variables were examined individually, only pain intensity
(prospectively measured) was independently and significantly associated with all
quality of life domains. Higher pain intensity was associated with lower quality of
life. History of the pain was significantly associated with the quality of life
domains Psychological Functioning and Satisfaction with Life in General. The
longer the pain existed, the lower the quality of life. Finally, pain frequency was
significantly associated with Functional Status. The more frequent the pain, the
lower the quality of life.

Psychosocial factors

After controlling for the effects of demographic variables and pain
characteristics, the block of psychosocial factors explained an additional amount
of the variance of the quality of life domains Psychological Functioning (29%),
Physical Functioning (15%), Functional Status (5%), Social Functioning (23%),
Satisfaction with Life in General (30%) and Satisfaction with Health (7%).



Table 2: Pearson correlations between pain, psychosocial factors and quality of life scores

Psychological Physical Functional Social Satisfaction  Satisfaction
Functioning® Functioning®* Status® Functioning®  with life! with health?
Demographics
Age - 0.09 - 0.06 0.00 0.05 - 0.09 - 0.05
Pain?
Pain-intensity prospective - 0.35% - 0.38% - 0.47* -0.03 - 0.28% - 0.32%*
A Fluctuation - 0.25% - 0.31* - 0.38* - 0.04 - 0.18 - 0.25%*
~ Course of the pain - 0.17 -0.13 - 0.15 - 0.09 -0.10 -0.21
Pain-intensity retrospective - 0.40%* - 0.32% - 0.30* - 0.00 - 0.24%* -0.15
~ Frequency -0.21 - 0.28% - 0.45% - 0.03 -0.13 - 0.25%
~ Duration 0.05 - 0.08 - 0.15 0.03 - 0.05 - 0.04
History -0.17 - 0.09 -0.10 0.00 -0.18 - 0.07
Psychosocial factors®
Vulnerability - 0.56%* - 0.45% - 0.23% - 0.41%* - 0.54% -0.17
Reinforcement
Rewarding by parents 0.07 0.04 - 0.03 0.15 0.13 0.02
Rewarding by peers 0.17 - 0.01 - 0.06 0.27%* 0.08 0.06
Modeling
AMother with pain - 0.02 - 0.08 -0.17 0.05 -0.01 0.00
AFather with pain - 0.08 - 0.05 - 0.03 0.05 -0.02 -0.13
Coping
Approach coping - 0.17 - 0.23% - 0.25*% 0.05 - 0.25% -0.15
Problem-focused avoidance 0.08 - 0.07 0.01 0.09 0.04 0.09
Emotion-focused avoidance - 0.50%* - 0.40* - 0.25% - 0.23% - 0.39* - 0.32%
Interactions
Pain & neuroticism - 0.44%* - 0.37% - 0.28% - 0.23% - 0.36% -0.20
Pain & rewarding parents -0.11 - 0.08 -0.20 0.09 - 0.09 -0.12
Pain & rewarding peers - 0.06 - 0.21 - 0.25% 0.13 -0.10 -0.21
Pain & mother with pain -0.24 - 0.33% - 0.43* 0.04 -0.27 -0.11
Pain & father with pain -0.26 - 0.34% - 0.33* 0.01 -0.17 - 0.29*%
Pain & approach coping - 0.31%* - 0.33* - 0.39% 0.01 - 0.29% - 0.30*
Pain & problem-focused coping - 0.06 -0.17% -0.10 0.02 - 0.07 - 0.09
Pain & emotion-focused coping - 0.47% - 0.42% - 0.39% - 0.09 - 0.34%* - 0.27*%

* P < 0.001 ~ Spearman rank-order correlation, a nonparametric version of the Pearson correlation coefficient was used to analyse ordinal data

1) The higher the scores the better the seif-reported quality of life of the adolescents

2) The higher the scores the less favorable the level of pain
3) The higher the scores the higher the psychosocial factors {more vulnerable, more rewarding, more pain models and more use of the specific

coping strategies)



Table 3: Predictors of quality of life (Multiple hierarchical regression analyses)

Psychological Physical Functioning Functional Status Social Functioning Satisfaction with Satisfaction with
Functioning life health
R®  AR* AF Beta® R* AR? AF Beta® R* AR? AF Beta® R? AR! AF Beta® R® AR* AF Beta® R? AR? AF Beta®

1. Demographics 0.02 0.02 3.087
Age
Gender -0.137

2. Pain characteristics 0.15 0.15 4.65""" 0.18 0.17 8.97™"" 0.29 0.29 13.93"" 0.01 0.01 2.33 0.14 0.14 5.87"" 0.13 0.13 5.11™
Pain intensity ~ prospect. -0.177 -0.19" - 0.19° - 0.24" -0.21"
Fluctuation -0.08 -0.12 - 0.09 - 0.05 -0.12
Course of the pain 0.04 0.08
Intensity - retrospect. - 0.07 - 0.12 -0.12 - 0.09 0.04
Frequency -0.11 -0.12 - 0.29™ -0.08
Duration - 0.09 0.11
History -0.18" -0.17*

Pain location
0.24 0.23 13.75™"

3. Psychosocial Factors 0.44 0.29 20.30™" 0.33 0.15 7.43™ 0.33 0.05 2.90" -0.35™  0.43 0.30 15.01"" 0.20 0.07 3.53"
Neuroticism - 0.40""" -0.33"" -0.127 0.11 -0.46™" -0.03
Rewarding by parents 0.19™ 0.16"

Rewarding by peers 0.15"

Mother with pain -0.01 - 0.07 0.05

Father with pain -0.127 -0.15"

Approach - 0.05 - 0.08 -0.17" - 0.09 - 0.07

Problem-focused avoidance - 0.07

Emotion-focused avoidance -0.21" - 0.09 0.08 -0.10 -0.19"
0.25 0.01 0.86

4. Interactions 0.48 0.04 2.58" 0.35 0.02 0.73 0.36 0.02 0.96 -0.03 0.44 0.01 0.70 0.21 0.01 0.59
Pain & neuroticism - 0.05 0.03 0.18 0.07 0.09
Pain & rewarding parents 0.11 0.09 0.11 0.11
Pain & rewarding peers - 0.01 0.02 -0.06
Pain & mother with pain 0.08
Pain & father with pain -0.11 - 0.13 - 0.04 0.00 -0.10
Pain & approach coping -0.11
Pain & problem-focused - 0.04 0.04
Pain & emotion-focused -0.26" - 0.17 -0.14

a’P<0.05 "P<0.01; ""P<0.001; TP <0.10
b Standardized regression coefficient
¢ AR? = R Square Change; AF = F change
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An examination of the beta weights associated with the psychosocial factors
indicated that in particular vulnerability was independently and significantly
associated with almost each domain, i.e. Psychological Functioning, Physical
Functioning, Social Functioning and Satisfaction with Life in General. The higher
the vulnerability scores, the lower the quality of life of adolescents. Rewarding
by others was significantly but positively associated with Psychological
Functioning, Social Functioning and Satisfaction with Life in General. The
presence of a father with pain was significantly related to lower Satisfaction with
Health. Finally, the coping strategy problem- and emotion-focused approach was
significantly associated with Functional Status, while emotion-focused avoidance
coping was significantly associated with Psychological Functioning and
Satisfaction with Health. The more those coping strategies were used, the lower
the quality of life.

Interactions

Interaction effects accounted for an additional 4% in the variance of
Psychological Functioning beyond that explained by the pain characteristics and
psychosocial factors. However, the beta weights associated with the interactions
indicated that only the interaction between pain intensity and emotion-focused
avoidance coping was independently and significantly associated with
Psychological Functioning (see Figure 1). For adolescents who reported higher
levels of emotion-focused avoidance coping, higher levels of pain intensity were
associated with lower levels of Psychological Functioning. In contrast, for
adolescents reporting lower levels of emotion-focused coping, pain intensity
level was not associated with the levels of Psychological Functioning.

High and low pain

Besides the obvious differences in pain characteristics, we found that the
adolescents from the high pain group (i.e. adolescents in the highest quartile)
were more vulnerable (£(94) = -3.29, P = 0.001), were more likely to use
emotion-focused avoidance coping strategies (t(94) = -4.46, P < 0.001) and
more often had a mother with chronic pain (x> = 5.10, d.f. = 1, P = 0.02) than
those from the low pain group. Further, adolescents with intense pain suffer a
significant reduction in all quality of life domains, except for Social Functioning.
The meaningfulness of the differences in quality of life ranged from moderate
effect sizes for Satisfaction with health (t(92) = 4.11, P < 0.001) (Cohen’s § =
0.67) to large effect sizes for Psychological Functioning (t(83.2) = 4.37, P <
0.001), Functional Status (t(94) = 7.81, P < 0.001) and Physical Functioning
(t(94) = 5.41, P < 0.001) (Cohen’s & > 0.80).

The multiple hierarchical regression analysis showed that our model explained a
larger amount of variance of most quality of life domains for those with high
pain compared to those with low pain (Psychological Functioning: 68% versus
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48%; Physical Functioning: 73% versus 34%; Functional Status: 38% versus
35%; Social Functioning: 29% versus 40%; Satisfaction with life: 64% versus
41%:; and Satisfaction with health: 34% versus 30%, respectively). Further, we
found that the psychosocial factors explained considerably larger amounts of
variance of Psychological Functioning (53% versus 4%) and Physical Functioning
(56% versus 10%) for adolescents in the high pain group than for those in the
low pain group. For the other quality of life domains, the explained variance by
the psychosocial factors was about the same for both groups.

Figure 1: Significant effects of interactions between Emotion Focused Avoidance Coping
(High, Low) and pain activity on the quality of life domain Psychological Functioning.
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Discussion

The present study examined the association between demographic factors, pain
characteristics, psychosocial factors and quality of life for adolescents with
chronic pain with unknown organic etiology. Overall, we found that
demographics did not account for a significant proportion of the variance in
quality of life. However, pain characteristics explained a significant and
considerable amount in almost each quality of life domain, ranging from 13%
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(Satisfaction with Health) to 29% (functional Status). After controlling for the
effects of age, gender, and pain characteristics, the block of the psychosocial
factors explained an additional proportion of the variance in all quality of life
domains (ranging from 5% for Functional Status to 30% for Satisfaction with
Life). Finally, a small but significant additional proportion of the variance (4%)
was explained by interactions between pain intensity and coping for the domain
Psychological Functioning.

Considering our first research question ‘which psychosocial factors have a unique
contribution to quality of life of adolescents with chronic pain?’, inspection of
regression coefficients indicated that vulnerability is the strongest significant and
independent psychosocial factor associated with quality of life (Psychological
Functioning, Physical Functioning, Social Functioning and Satisfaction with Life).
The importance of the vulnerability of the adolescent is in accordance with other
findings?3?43¢, Beside vulnerability we also found that more rewarding for pain
behavior by others is related to a higher quality of life (Psychological
Functioning, Social Functioning and Satisfaction with Life). This finding supports
studies that emphasized the importance of studying the attitudes and
perceptions parents have with regard to themselves, their child and the
stressor.??2° In addition, we found that coping was associated with quality of life
in adolescents with chronic pain. The fact that maladaptive coping is associated
with lower Psychological Functioning and Satisfaction with Health supports
earlier studies on chronic pain.3”3°

Regarding the second research question ‘Which psychosocial factors moderate
the relation between pain and quality of life?’, we found that the relationship
between pain and quality of life (psychological functioning) is strengthened by
the level of emotion-focused avoidance coping. Consistent with Degotardi and
colleagues?®*, our results indicate that for adolescents who report more emotion-
focused avoidance coping, a higher level of pain is associated with lower level of
psychological functioning.

As for our third research question ‘Is there a difference in the influence of
psychosocial factors in adolescents with high and low pain intensity?’, the
subgroup analysis provided additional indication that the presented model was
particularly suitable for adolescents with high pain. Associations between
psychosocial factors and Psychological Functioning and Physiological Functioning
were considerably stronger for adolescents with high pain compared to those
with low pain intensity.

The present study has a number of methodological strengths. In particular, the
regression analyses controlled for the potentially confounding effects of
demographics and pain characteristics as well as for psychosocial factors in
adolescents with chronic pain (irrespective of pain location). Another strength is
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the measurement of pain intensity which was carried out with a questionnaire
and with a diary. Previous studies have shown that the use of a pain diary
enhances both validity and reliability of pain parameters,'®19204041 1p
accordance with other findings, we found lower prospective pain scores,
compared with retrospectively measured pain scores.'®4>** An explanation for
this finding might be memory recall bias; i.e. peaks of intense pain are more
likely to be remembered than the moments of less intense pain.

It should also be noted that, in line with Schipper et al.** and Langeveld et al.'®,
the quality of life measure used is based on the idea that quality of life is a
muiltidimensional concept, incorporating social, psychological and physical
health. At the same time, this multidimensional concept contributed to a
methodological limitation of the study. Use of six independent regression
analyses makes it impossible to control the possible correlations between the
domains of quality of life. Further, all measures were self-report and the study
design was cross-sectional. Therefore, cause-effect relations between pain,
psychosocial factors and quality of life cannot be determined. There is a need for
longitudinal studies with repeated measurements of pain, psychosocial factors
and quality of life so that longitudinal relationships among these variables can be
studied. Another limitation concerns the response rate in our study. Of the 631
eligible adolescents in the general population 194 adolescents participated in our
study. Retrospectively measured, the pain frequency and intensity of the
participating 194 adolescents was significantly higher than those of all
adolescents with chronic pain from the general population (n=631), which may
reflect a bias. However, we believe the bias to be small, considering the rather
small differences in pain intensity and reported pain location between the
prevalence sample of Perquin and colleagues! and our sample.

Our results show that factors other than demographics and pain characteristics
alone are reflected in quality of life. Beside the main effects of vulnerability,
reinforcement and modeling, coping strategies strengthen the relationship
between pain and quality of life of adolescents with chronic pain with unknown
organic etiology. Considering this, we suggest that psychological intervention
programs directed at reducing the impact of pain on quality of life in adolescents
with chronic pain should primarily focus on techniques aiming at stress-coping
skills of the adolescents, in order to enhance their efficacy.
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Abstract

The purpose of this pilot study is to evaluate the feasibility of a cognitive-
behavioral training program for adolescents with chronic pain irrespective of pain
localisation. A secondary aim was to give an impression of the effect of the
program on pain and quality of life. Eight adolescents (14-18 years) with chronic
pain and their parents recruited from the general population participated in this
pilot study. The intervention included five group meetings alternated with four
telephone contacts (during the self-management weeks) over a period of nine
weeks. The training aimed to change pain behavior through pain education,
relaxation strategies, problem-solving techniqgues, assertiveness training,
cognitive restructuring and by stimulating the adolescent’s physical activity
level. The training further addresses the social context of pain by inviting
parents to attend two meetings for the parents only, and by asking the
adolescents to bring a peer to one of the meetings. Adolescents and their
parents were positive about the program. Adolescents felt they were more in
control of their pain and parents valued the support they experienced in helping
their children to master the pain. The training was considered to be feasible in
daily life. Further, the preliminary data showed an effect on pain and quality of
life in the expected direction. The results underline the need for a definitive
study with a larger sample size and a random clinical controlled design.

Introduction

Chronic pain is often associated with complex social and psychological problems
leading to considerable medical consumption,® school absenteeism and nuisance
in the adolescents’ life®. As a consequence of the pain adolescents with chronic
pain evaluate their quality of life as being less satisfactory than their healthy
peers.® There is a growing interest in improving the quality of life of pain
patients, but pain relief remains the main goal of treatment.* A recent
systematic review showed that psychological treatments are effective in
reducing the severity and frequency of chronic headache in children and
adolescents.® However, few psychological treatments for adolescents with
chronic pain other than headache have been evaluated in a randomized
controlled study design. Significant reductions in pain and improvements in
functioning were achieved in children and adolescents with recurrent abdominal
pain® and complex regional pain syndromes’. Although psychological treatments
based on the principle of cognitive-behavioral therapy are effective for
adolescents with chronic pain, until now they have been limited to a single pain
complaint. A program suitable for a wider spectrum of chronic pain sufferers
might enhance its utility.
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To facilitate the applicability of clinically-based treatments, several psychological
interventions have a self-administered format.® In the field of chronic pain in
children and adolescents, self-management programs have been shown to be as
effective as psychological treatment guided by a therapist, but less expensive.®
11 On the other hand, a therapy group has been reported to be more appealing
to adolescents.'” Groups give adolescents the opportunity for modeling, problem
solving, helping others and relating to peers who share similar circumstances, all
of which are more difficult to arrange through individual therapy or self-
administered programs.®** A combination of both forms, i.e. self-management
alternated with group sessions, enables to benefit from the positive aspects of
both.

Most psychological interventions involve the chronic pain sufferer only, whereas
the importance of the social context of chronic pain is increasingly emphasized.*®
Although only a few treatments involve the parents of children and adolescents
with chronic pain, the results are promising. For example, parents rated
treatments in which they were involved as more satisfying and effective.®¢
These experiences were supported by clinical improvements in pain severity and
frequency.®’” Maternal caregiving strategies have been shown to be significant
and independent predictors of clinical improvement in pain behavior.!” Parent-
mediated guidelines for pain behavior management may therefore be considered
as an important addition to management programs for chronic pain in children
and adolescents. With the growing influence of peers in adolescence, the social
network is no longer limited to the adolescent’s family; this may implicate the
need for the involvement of peers in psychological interventions.

We have developed a cognitive-behavioral program for adolescents with chronic
pain at different localisations based on a model of the quality of life of
adolescents with non-specific chronic pain. The model is shown in Figure 1. In
this model factors playing a role in chronic pain and in the quality of life of
adolescents with chronic pain were tested with regression analysis.>!®
Psychosocial factors and pain coping strategies are related to chronic pain and
its parameters (chapter 4).®> Besides the pain psychosocial factors and pain
coping strategies have a significant impact on the quality of life of adolescents
with chronic pain (chapter 5).!® Besides, pain coping strategies moderate the
relationship between pain and quality of life (chapter 5). 18

The present pilot study evaluates the feasibility of this program. A secondary
aim was to give an impression on its potential beneficial effect on pain and
quality of life,
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Figure 1: Model on pain and quality of life in adolescents with chronic pain

— l —

Pain ,» | Quality
of life

T i

Psychosocial factors

Vulnerability Reinforcement Modeling

Methods

Subjects

Adolescents with recurrent or continuous chronic pain (with unknown organic
etiology) that persisted for at least three months once a week with an intensity
of 30 mm or more (retrospectively measured with a VAS) and resulted in pain-
associated disability, were selected from a previously identified population of
adolescents with chronic pain.3

Procedure

The Medical Ethics Committee of the Erasmus Academic Medical Center
Rotterdam approved the study. Adolescents and their parents were telephoned
and invited to participate in a pilot study of our cognitive-behavioral program.
We explained that the program was developed based on the results of our
earlier study in which they had participated,® and that the main goals of the pilot
study were to evaluate the feasibility of the program and to explore its effects.
The outcome variables pain and quality of life were assessed two weeks prior to
the initiation of the training at pre-treatment (T0), directly after the 9 weeks of
intervention at post-treatment (T1), and one year after the intervention at
follow-up (T2). Adolescents and their parents anonymously completed the
evaluation form at post-treatment (T1).
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Cognitive-behavioral program

The intervention consisted of a combination of five group meetings and four
telephone contacts, during a period of nine weeks. The meetings were held at
the Erasmus MC from 5.00 p.m. until 6.30 p.m. The group meetings were
alternated with self-management weeks (telephone contacts) and supported
with a training book. Parents were invited to attend two meetings for parents
only; one at the beginning and one at the end of the intervention period. In
session five the adolescents were asked to bring a peer to the meeting.

Rationale of the program

To develop active coping skills we emphasized the important role that individuals
play in changing their own behavior. The goal of self-regulation is to help the
adolescent develop skills to control their thoughts, feelings, behavior, and
physiological responses. The program emphasizes changes in pain behavior
through education and training in relaxation strategies, probiem-solving
techniques, assertiveness training and cognitive restructuring. If the physical
activity level is decreased because of the pain, adolescents choose an individual
goal (gradually rebuilding a physical activity) based on pain-specific disability.

Program content; adolescents

Each week of the program addresses a specific theme. Theoretical aspects of
these themes are introduced in the meetings and further developed during the
self-management weeks. The written material provides additional information on
the themes. Thereafter, each theme is followed by new exercises and homework
assignments related to the theory already discussed. Table 1 presents an outline
of the training program.

Program content: parents

In the first meeting the rationale for pain management procedures and pain
coping are explained and the content of the program is presented. Parents are
asked to apply the pain model of Loeser'® to the pain of their child. This is used
as a starting point to discuss the impact of having a child with chronic pain in
the family. General guidelines (based on Allen and Shriver [17]) to deal with
pain (behavior) are offered to the parents. For instance, the parents are advised
to take the pain of their child seriously and reward healthy behavior. In the
second parents’ meeting (in the ninth week) perceived changes in the child’s
pain behavior during the training are discussed. Attention is given to the way
parents deal with the pain of their child. The influence of parental behavior on
pain is elucidated and discussed. The parents’ own pain complaints and the way
they cope with them are also discussed and compared with the coping strategies
of their children. The second parents’ meeting also contained an evaluation of
the program.
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Table 1: Content of the cognitive-behavioral program, described for every week.

Adolescents Parents

Meeting
Week 1 Introduction and rationale for pain

management procedures and pain coping
Explanation on how pain works
Relaxation abdominal respiration
Physiology of mind-body connections

Meeting
Week 2 Self-management —telephone Introduction and rationale for
Relaxation; adominal respiration pain management procedures
Pain and stress The content of the program
RET: cognitive restructuring The parents” role

Week 3 | Meeting
Physical activity level

Watch over your own border
Progressive relaxation

Recognizing and replacing negative pain
thoughts with positive and rational ones

Week 4 Self-management —telephone
Living with pain: making plans
Attention and distraction
Progressive relaxation and physical
exercise

Week 5 | Meeting (with peers)

How does pain work?

Sharing your pain

Pain is a milestone round your neck

Week 6 Self-management-telephone
Positive thinking

Progressive relaxation

Error of reasoning and rational thoughts

Week 7 Meeting
Assertiveness training

Relaxation through guided fantasy

Week 8 Self—ma!nagement-telephong
The environment; others in pain?
Fear of failure

Week 9 Meeting Meeting

Relapse prevention training How to proceed in the future
Relaxation through guided fantasy Evaluation

Evaluation




A _cognitive-behavioral program — a pilot study 105

Questionnaires

Feasibility

To evaluate the feasibility of the program an evaluation form was developed for
the adolescents and for their parents. These forms were administered at post-
treatment (T1) and consist of open-ended questions on how the adolescents and
their parents experienced the training program: e.g. which aspects they valued
most, what were the shortcomings, and how could the program be improved.
The items on practical issues (e.g. concerning the timing and location of the
meetings) give an indication about the applicability of the program in daily life.

Pain

The Pain Questionnaire® collected data at pre-treatment (T0), post-treatment
(T1) and follow-up (T2) on the adolescent’s date of birth, gender, nationality,
educational level and school year, as well as data on the localisation, frequency,
duration and intensity of the pain.

Pain diary

Adolescents were asked to register their pain intensity during two successive
weeks at pre-treatment (two weeks prior to the intervention), post-treatment
(directly after ending the intervention) and follow-up (six months after ending
the intervention). Pain intensity was recorded three times daily, at breakfast,
dinnertime and bedtime using a VAS with the anchors ‘no pain” and ‘the worst
pain you can imagine’. The adolescents were asked to mark a position on the
VAS that best matched their pain at that moment. The VAS is a valid measure
for the assessment of self-reported pain intensity in chronic pain patients.?®

Quality of life

Because we were mainly interested in whether the training reduced the impact
of pain on daily life and leisure activities, we measured the quality of life in
terms of Functional Status as addressed on the Quality of Life questionnaire for
Adolescents with Chronic Pain (QLA-CP).?* This is a shortened version of the
Quality of Life Headache-Youth (QLH-Y) from Langeveld and colleagues.?? The
QLA-CP is reported to be reliable, valid and has suitable internal consistency and
construct validity against COOP/WONCA charts.?! In the present study we
administered the Functional Status at pre-treatment (T0), post-treatment (T1)
and follow-up (T2) with a higher score presenting a better quality of life,

Data analysis

The feasibility of the program was tested by categorizing relevant items of the
evaluation of both adolescents and their parents. Pain intensity scores were
calculated by summing all pain intensity scores (from 0 to 100) in the pain diary
and dividing them by the number of recording times (2 weeks * 3 times daily =
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42). Scores of adolescents who completed only one week of the pain diary were
multiplied by two; this was the case for one of the adolescents. A decrease in
pain of more than 50% was considered to be a large reduction, and a decrease
from 20 to 50% a moderate reduction. Mean scores were calculated for the
outcome variable quality of life in terms of Functional Status. All adolescents
who completed the questionnaires on at least two of the three data collection
points were included in the analysis.

Results

Subjects

Of the 86 eligible adolescents, we randomly selected 8 adolescents. If a selected
adolescent refused participation we randomly selected another adolescent.
Finaily, 21 adolescents with chronic pain had been randomly selected to obtain a
pilot sample of eight participants.

Table 2: Sample characteristics

Case Age Education level® Pain Frequency Pain . Intensity*
history

1 14 Middle secondary Limb pain At least 2x a 30 38
school week

2 14 Lower vocational Limb pain At least 2x a 8 32
training week

3 16 Middle secondary Headache Every day 40 33
school

4 16 Higher secondary Abdominal Every day 96 66
school pain

5 16 Middle secondary Headache At least 2x a 84 55
school week

6 16 Lower vocational Abdominal At least 2x a 3 66
training pain week

7 17 Middle secondary Headache At least 2x a - -
school week

8 18 Higher secondary Limb pain Once a week 36 77
school

* Education levels were categorised into four groups: 1. lower vocational training; 2. lower secondary
school, which is a four-year program; 3. middle secondary school!, which is a five-year program and
allows students to attend professional training; 4. higher secondary school, a six-year program and the
prerequisite for admittance to university. SPain history presented in months *Retrospectively measured
with a visual analogue scale; scores ranged from 00 (no pain) to 100 (worst pain you can imagine).
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Of these 21 adolescents (17 girls and four boys), 12 adolescents decided not to
participate because their pain was no longer severe enough or because the pain
had already disappeared. One of the adolescents requested to participate in a
future group due to lack of time during the current study period. Besides the
differences in gender (all selected boys decided not to participate), no
differences were found in pain parameters between the 12 non-participants and
the eight participants.

Table 2 gives the characteristics of the eight adolescents participating in the
program. During the first meeting it became clear that three girls knew each
other from the same school.

Feasibility

Participation

Of the eight adolescent girls, one missed a meeting due to illness and another
due to schoo! examinations; the remaining six girls attended all meetings. The
participants were cooperative, showed respect for each other, and over time
became a cohesive and trustworthy group, allowing frankness during the
discussions about their pain and daily lives. The variation in age and education
level caused some delays due to the need to clarify some theoretical aspects of
the program. During the telephone contacts in the self-management weeks, we
noticed that some adolescents had not read the information and/or completed
the assignments, and some were difficult to reach at the arranged contact times.
Four adolescents eported a reduction in their physical activity level because of
their pain. These adolescents did not participate in any type of sport anymore.
They were assisted in rebuilding their physical activit level. All four adolescents
were active in sports again at the end of the program. Two of them started
swimming, while the other two joint a fithes centre.

Two adolescents did not bring a peer to the meeting in week 5; one because the
peer could not meet the time schedule and another because she wanted to avoid
telling her participation in the training.

Response rate of the evaluation study

Of the 8 participants, 7 girls completed the questionnaires and 6 the pain diary
at pre-treatment (T0); 5 girls completed the questionnaires and 4 the pain diary
at post-treatment (T1); and 5 girls completed both the questionnaires and the
pain diary at follow-up (T2). Several contacts (by mail and telephone) were
needed to gather the data. Of the 8 participants, 7 girls and the parents of five
girls completed the evaluation form. These 6 parents (both parents of one girl
were present) attended both of the parents meetings. The parents of one girl
were present in the first, but not in the last meeting. One mother was unable to
come because of young children at home, and another mother did not want to
be involved in the intervention. Her daughter did not complete the
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gquestionnaires, diary or evaluation form, and both during and after the
intervention the girl gave several reasons for her lack of compliance.

Evaluation by the adolescents

Most reactions about the program were positive: the adolescents valued being in
a group with others. They reported that the program taught them how to
influence their own pain and most experienced a change in their attitude
towards pain and their life in general. Overall, they reported to practice the
exercises about four days a week for 10 to 15 minutes a day. They found the
assignments useful, even though they sometimes forgot to do them or lacked
time to do them thoroughly. The theoretical aspects of pain and self-
management coping were reported to be easy to understand. All adolescents
said they would recommend the training to others with pain.

The adolescents valued the participation of their parents and a peer. One girl
was originally reluctant to bring a peer to the program (fearing their reaction),
but afterwards reported that they both had enjoyed it. Suggestions to improve
the training included more practice during the meetings (e.g. relaxation) and
preferably groups with boys and girls.

Evaluation by the parents

As expected (because of their age), the girls did not tell their parents much
about the program. Consequently, all parents found that the information given
during the parents’ meetings was useful and helped them to support their chiid
in the training. All parents said that their child valued the training; one parent
thought that the training was sometimes difficult because of the additional
assignments and registrations. The girls did not ask their parents for help at any
time during the training, and most parents were unaware of when their chiid
was practicing at home. Parents valued the contact with other parents and found
their exchange on how to deal with pain in the family as instructive and
supportive. Additionally, the guidelines were considered useful in practice. Most
parents changed their attitude towards their child when in pain and felt that they
were more consistent in their behavior.

Suggestions to improve the training were mainly practical, e.g. to start the
adolescents’” meetings at a later time, and to increase the number of
participating parents to increase the exchange of experiences. One parent
recommended more individual guidance of parents and/or children if required.

The trainer’s perspective

The pilot study was conducted by a child psychologist and a graduate student in
clinical psychology to allow a more individual approach when necessary (e.g. when
additional explanation of the theory was needed). The allocation of tasks required
both observation and guidance of the adolescents. The trainers exchanged
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experiences after the meetings and possible changes in approach were discussed.
Because the trainers complemented each other they considered their cooperation
to be valuable and essential in getting a more complete picture of each participant.
The trainers reported that the first meeting had insufficient detailed information
because most adolescents already knew how pain works (physical aspects). Not all
adolescents completed their home assignments, and too much theory after school
could be demotivating. In contrast, sufficient time to discuss their pain and its
influence on their daily life seemed very important for the girls.

Preparations for the training, especially the preparatory talks in which individual
tasks were allocated and materials were prepared for each meeting, were time
consuming (about two hours for each meeting), whereas the preparations for the
telephone contacts took only about 10 minutes for each adolescent and the
telephone discussion itself lasted about 15 minutes per child. Other preparations
included arranging a suitable room for the sessions (including a gymnasium or
suitable field for the relay race in week 5), and some refreshments during the
training.

Impressions on the effect of the program: pain and quality of life

Based on our model, pain and quality of life were chosen as variables to assess
therapy outcome. Figure 2 shows the changes in pain intensity at post-
treatment and follow-up compared to pre-treatment. At post-treatment (T1) two
of the six girls showed no changes compared to pre-treatment whereas four girls
achieved a moderate to large decrease in (prospective) pain intensity which was
maintained during the follow-up period (T2). Three adolescents showed a
clinically significant decrease (> 50%) in pain at T2 (figure 2).

Figure 3 shows the changes in quality of life. Overall, we found either no
changes, small deteriorations or improvements in the Functional Status of the
group. The improvements ranged from moderate at post-treatment (T1) to large
at follow-up (T2) (figure 3).



Figure 2: Prospective absolute pain intensity scores of the adolescents on pre-treatment, post-treatment and follow-up.
Change in percentage (pre-post and pre - follow-up) is shown at right from the figure.
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Note: Lines represent the pain intensity scores of the participants (case number) on pre-treatment, post-treatment and follow-up.
The percentage change in pain intensity (pre - post; T1 and pre - follow- up; T2) is shown for each participant (case number) at the
right.



Figure 3: Quality of life (functional status) scores of the 5 adolescents at pre-treatment, post-treatment and follow-up.
Change in percentage (pre-post and pre - follow-up) is shown at right from the figure.
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Note: Lines represent the pain intensity scores of the participants (case number) on pre-treatment, post-treatment and follow-up.
The percentage change in pain intensity (pre - post; T1 and pre - follow- up; T2) is shown for each participant (case number) at the
right.
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Discussion

The present study provide evidence for the feasibility of a cognitive-behavioral
program for adolescents with chronic pain. Both adolescents and their parents
were positive about the content of the program. The adolescents reported that
the training helped them gaining more control over their pain, and to feel less
like a victim of pain. Parents evaluated the training and their involvement as
supportive and informative because this enabled them to support their child in
mastering their pain.

The compliance level in attending the meetings indicates that it is feasible to
start immediately after school and finish before oter activities (e.g. sport) begin.
Although the compliance with and participation in the meetings was high, during
the self-management weeks the assignments were not always completed. The
adolescents might be better moivated if, in future, the assignments are started
during the self-management weeks and then evaluated at the star of the
following group meeting. In addition, emphasizing self-responsibility may
increase the return of questionnaires and pain diary after the training. A non-
optimal response rate could be due to a perceived reduction of the usefulness
and self-interest of completing questionnaire after the training. It should be
stressed, therefore, that the follow-ups are part of the training and enable to
determine the course of pain.

In this pilot study the participants varied in age and educational level. Although
they remained respectful towards each other, a more homogenous group is
preferable and might enhance the sharing of experiences. The fact that three of
the eight girls were from the same school had a positive effect on this group.
However, trainers should be aware that this could also have some neagtive
effects (e.g. gossip) and take appropriate action when necessary.

Regarding the second aim of this pilot study, the training showed an effect on
pain and quality of life in the expected direction. Adolescents reported a lower
level of pain intensity at post-treatment, which continued during follow-up. At
the final data collection point three adolescents (50%) had achieved a large
clinically significant reduction in pain, and the remainder showed a moderate
change. Assuming all those lost to follow-up would still report pain as severe as
on pre-treatment level, the adjusted proportion of adolescents that reached a
reduction of at least 50% would be 38%. The reached reductions in pain after
our program is in line with other studies on effectiveness of cognitive-behavioral
treatment for children and adolescents with chronic pain.®16:17:23-25 However,
the design of our pilot study does not allow us to conclude that the reductions in
pain are only a result of our program. For example, Perquin and colleagues
found that 51% of the children and adolescents with chronic pain at pre-
treatment assessment show spontaneous remissions at one year follow-up.?¢

In line with other studies that showed that pain is negatively related to quality of
life in adolescents with chronic pain®'¥’, we found an improvement in quality of
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life (i.e. in functional status) as a consequence of the decrease in pain intensity.
In contrast with Bandell-Hoekstra®®> we found that the impact of pain on daily
and leisure activities (Functional Status) was reduced after training. Despite
these successful results, no definitive conclusions can be drawn. The preliminary
data from this pilot study emphasize the need for a definitive study with a larger
sample size and a random clinical controlled design.
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Abstract

Chronic pain has a significant negative influence on daily functioning of
adolescents. A cognitive-behavioral intervention was developed to improve the
quality of life of adolescents with chronic pain.

This study presents the efficacy of the intervention in a randomized controlled
trial design. Thirty-one adolescents with chronic pain were randomly assigned to
the intervention group (n=18) and the control group (n=13). The adolescents
completed questionnaires (on quality of life and psychosocial factors) and a pain
diary (for 3 weeks) at pre-treatment, post-treatment and at follow-up (6 months
after the program ended).

There were no significant differences between the intervention group and the
control group in the improvement of quality of life and reduction of pain at both
post-treatment and follow-up. A main effect for medication use indicated that
adolescents in the intervention group display lower levels of medication use than
adolescents in the control group. Overall, there were no clear significant
intervention effects of our cognitive-behavioral program for the psychosocial
factors. These findings suggest that the intervention is not effective in improving
adolescents’ quality of life. Explanations for this finding and future directions are
discussed.

Introduction

Chronic pain in adolescence is a common experience!? and because symptoms
mostly disappear over time®**® pain might be considered as part of normal life.
However, longitudinal studies showed that, despite the spontaneous remission of
chronic pain in most children and adolescents, some suffer from persistent
chronic pain. Of the children and adolescents who reported chronic pain at
baseline in some prospective studies, about 50% still experience chronic pain at
one-year follow-up®* and a third at two-year follow-up®. In this group of
children, pain characteristics and impact of pain remains stable over a period of
three years.® This stability of symptoms and negative influence on quality of life
emphasize the need for effective treatments. Enhancing coping strategies might
prevent the chronicity of pain or improve the quality of life.

Several pain management programs are available for children and adolescents
with persistent chronic pain. A systematic review on all randomized controlled
trials for children and adolescents with chronic pain showed that the most
studied psychological interventions were developed for headache. These
appeared to be effective in reducing the pain of headache.” Recently, a
systematic review performed by Weydert and colleagues® found evidence for the
efficacy of behavioral interventions (e.g. cognitive-behavioral therapy,
biofeedback) in children and adolescents with recurrent abdominal pain.
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Although these programs are effective in reducing pain, they all focus on
children with a single specific pain location. Beside the lack of programs suitable
for a wider spectrum of children with chronic pain, existing programs focus on
pain relief as the primary outcome for evaluating treatment efficacy. No studies
are available that have a primary focus on enhancing children’s functioning.®*°
Turk and colleagues!! suggested that clinical trials evaluating the efficacy of pain
treatments should present a more complete reporting of outcomes representing
multiple core domains. Beside pain relief, outcomes concerned with a patients’
functioning (e.g. physical and emotional functioning) and their disposition
(reasons for withdrawal) and satisfaction with treatment should also be
assessed.!!

The purpose of the present study was to evaluate the efficacy of the cognitive-
behavioral intervention program which we developed for adolescents with non-
specific chronic pain irrespective of pain location (see chapter 6). This program
addresses elements of a model on quality of life of adolescents with chronic pain
that was based on previous studies of our research group. These studies showed
that psychosocial factors (like vulnerability, reinforcement, modeling and coping)
have significant influence on pain characteristics (chapter 4) and quality of life of
adolescents with chronic pain (chapter 5).

A pilot study showed that the intervention program is feasible to incorporate in
daily life of adolescents and that its effect on pain and quality of life occurred in
the expected direction (chapter 6). The aim of the present trial was to explore
the effectiveness of the intervention in a randomized controlled design. In this
study, quality of life was considered as the primary outcome and pain relief,
medication use and school absence were secondary outcome measures.
Additionally, we were interested whether changes in the outcome measures are
associated with changes in psychosocial factors (such as vulnerability,
reinforcement and coping), because the intervention is directed at the
psychosocial factors of our model on quality of life in adolescents (see chapter

1).

We studied the following research questions:

1. Is there a difference in change of quality of life (in terms of satisfaction
with life, satisfaction with health, psychological functioning, physical
functioning, functional status and social functioning) at post-treatment
or at follow-up between the intervention group and a control group?

2. Is there a difference in change of pain, pain related problems,
medication use and school absence post-treatment or at follow-up
between the intervention group and a control group?

3. 1Is there a difference in change of psychosocial variables (vulnerability,
reinforcement and coping) at post-treatment or at follow-up between the
intervention group and a control group?
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Methods

Participants

Adolescents aged 12 through 18 years with chronic pain were recruited (March
1, 2002 - May 31, 2003) from the general population and clinical population. The
population sample was recruited via articles in (local) newspapers, ads in
monthly magazines and distribution of folders with information in 3 secondary
schools in Rotterdam. A clinical sample was obtained (March 31, 2003 - May 31,
2003) by informing the pediatricians of 8 hospitals in Rotterdam area, 5 family
physicians and 3 pharmacies’ of our study. They were requested to recruit
patients who met the inclusion criteria with information by means of a folder.
Inclusion criteria were: age between 12-18 years, recurrent (i.e. pain with pain-
free intervals) or continuous chronic pain (with unknown organic etiology) that
existed for at least three months, mean pain intensity in the previous month of
at least 30 mm on a Visual Analogue Scale (from 0-100mm), impaired quality of
life due to pain and sufficient knowledge of the Dutch language.

Of the 80 adolescents who reacted and requested additional information on the
program (including a baseline measure), 44 (55%) were from secondary
schools, 35 (44%) responded on the articles and ads and 1 (1%) enroliment was
obtained from a hospital in Rotterdam-area. Thirty-nine adolescents eventually
met the inclusion criteria, returned an informed consent and completed the
screening rifeasure (baseline assessment). Before randomization, one of them
withdrew from the study due to hospitalization because of pain, leaving a
sample of 38 adolescents that were included in the randomization procedure
(table 1). After randomization, 2 adolescents from the intervention group and 1
adolescent from the control group withdrew. Reasons for withdrawal were; lack
of time (n=1), difficulties in traveling - Erasmus University Medical Center
Rotterdam was to far from home (n=1) and spontaneous improvement (n=1).
Four adolescents from the control group were excluded from analysis because of
lack of pre-treatment data (n=2) and lost to track down (n=2). Thus, the initial
sample consisted of 31 adolescents of 12 to 18 years old. During the project, 2
adolescents withdrew from the study at post-test, and another two at follow-up.
Both withdrawals at post-test were from the control group, at the follow-up one
was from the intervention group and the other from the control group. Reasons
for withdrawal were: unwillingness to be confronted with the pain (n=2),
spontaneous improvement (n=1) and admittance in an in-patient psychiatric
hospital (n=1). In order to lose as littie information as possible, the drop-outs
from the follow-up were not excluded from analyses if data from the post-test
was available.
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Procedure

The protocol of this study was approved by the Medical Ethics Committee of the
Erasmus University MC Rotterdam. The study was designed as a randomized
controlled clinical trial, involving an experimental group and a control group with
a pre-treatment, post-treatment and 6 months follow-up.

After receiving a written informed consent, adolescents were assigned by a
project team member, unaware of the identity of the participants, to the
experimental or control group based on a randomly generated list. The
experimental group followed the cognitive-behavioral intervention, while the
control group did not receive any intervention, although they were free to
consult a physician or undergo treatments.

Multidimensional assessments were made at baseline, pre-treatment, post-
treatment and follow-up. The baseline assessment included the screening
assessment before randomization (demographics, pain characteristics, pain
medication use, school absence due to pain, satisfaction with life and satisfaction
with health). Before the commencement of the intervention phase for the
intervention group, adolescents from both groups completed three weeks of pain
diaries and the questionnaires (pre-treatment). Following the last intervention
session, again all adolescents from the intervention and control group self-
monitored their pain for three weeks and were asked to complete the
guestionnaires (post-treatment). Six months after the conclusion of the
intervention program, the follow-up assessment took place, includi'ﬁg the same
measurements as at the pre-treatment and post-treatment assessments.

Intervention

The intervention in this study was a cognitive-behavioral program for
adolescents with chronic pain, irrespective of pain localization (for a complete
description see chapter 6). The program consisted of five group meetings of 112
hours over 9 weeks. The meetings were alternated with four self-management
weeks supported by telephone contacts. Parents were invited to attend two
additional meetings dedicated to the parents only. In session five the
adolescents were asked to bring a peer to the meeting.

The program was outlined in a treatment protoco! and emphasized changes in
pain behavior through education and training in relaxation techniques (breathing
exercises, progressive relaxation, mental imagery), problems-solving
techniques, assertiveness training and cognitive restructuring (monitoring and
generating positive self-statements during pain to replace negative self-
statements about pain). As the program proceeded, adolescents received written
information about all aspects of the program which built into a manual. They
further received an exercise book for their homework assignments.
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Measures

Self-report measures were included to evaluate the efficacy of the cognitive-
behavioral intervention. Quality of life, pain characteristics, medication use and
school absence were chosen as outcome measures. Additionally, we were
interested whether changes in the outcome measures are associated with
changes in psychosocial factors (such as vulnerability, reinforcement and
coping).

Questionnaires at baseline:

Pain-retrospectively The pain questionnaire collected demographic data on
the adolescent’s date of birth, gender, nationality, educational level and school
year.? Information about the pain was requested concerning location, frequency,
duration, intensity, pain medication use and school absence. From a list of
possible locations (head, abdomen, back, limb, neck, ear, throat, chest and
elsewhere) subjects were asked to indicate all locations where they had
experienced chronic pain for at least three months. In case of more than one
location, respondents were asked to answer questions about the pain location
they suffered the most. Pre-coded categories were used to assess the frequency
of occurrence and the duration of a pain episode. The intensity of pain was
assessed with a Visual Analogue Scale (VAS; a 100-mm long horizontal line with
the anchors ‘no pain’ and ‘the worst pain you can imagine’) by asking "How bad
is the pain usually?”

Quality of life To measure the satisfaction with life and satisfaction with health,
we used two domains of the Quality of Life questionnaire for Adolescents with
Chronic Pain (QLA-CP; see chapter 2). These domains, ‘Satisfaction with Life in
General’ and ‘Satisfaction with Health’, were measured with a VAS (a 100 mm
long horizontal line with the anchors ‘completely dissatisfied” and ‘completely
satisfied’). A higher score represents more satisfaction.

Questionnaires at pre-treatment, post-treatment and follow-up

Quality of life To measure the quality of life, we used the Quality of Life
guestionnaire for Adolescents with Chronic Pain (QLA-CP). This is a shortened
version of the Quality of Life Headache - Youth (QLH-Y) from Langeveld and
colleagues?. The QLA-CP is subdivided into six domains, each measuring a
particular aspect of quality of life: (1) Psychological Functioning, (2) Functional
Status, (3) Physical Functioning, (4) Social Functioning, (5) Satisfaction with Life
in General, and (6) Satisfaction with Health. The assessed items were assigned
to 1 of 4 response categories, ranging from 0 to 3 (0 = rarely or never; 1 =
sometimes; 2 = often; and 3 = very often; or 0 = not at all; 1 = quite a bit; and
3 = very much). In addition, the QLA-CP included two VASs to measure
Satisfaction with Life and Satisfaction with Health. The anchor points for both
items ranged from 0 (completely dissatisfied) to 100 (completely satisfied). The
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reference period for answering the QLA-CP was the previous week. Mean items
scores were calculated per domain. The higher the scores, the better the self-
reported quality of life. The QLA-CP has shown suitable internal consistency and
construct validity against COOP/WONCA charts (chapter 2).

Vulnerability  Vulnerability was measured with the Inadequacy scale of the
Dutch Personality Questionnaire -~ Junior.!® The items on this scale address
vague physical complaints, depressed mood, vague fears and feelings of
insufficiency. Adolescents with a high score are more likely to describe
themselves as tense and fearful and report more feelings of insufficiency; they
are frequently characterized as having difficulty in making contact with others.
The internal consistency of the Inadequacy scale is o = 0.87.'3 As to validity, the
scale has a high correlation with other questionnaires which measure the same
construct.**

Reinforcement We literally translated the Iliness Behavior Encouragement Scale
(IBES) to measure the extent to which pain behavior is rewarded.!® There is a
version for children and one for their parents. The children’s version measures
the rewarding of pain behavior by the parents as perceived by the child. Because
of the importance of peers for adolescents we generated another version for use
with peers. This latter version measures the child’s perception of the rewarding
behavior from peers when he/she is in pain. The rewarding behaviors covered by
the items are, e.g., giving small gifts, spending more time than usual with the
child, giving special privileges, pampering or spoiling, excusing the child from
regular chores. A higher score indicates more rewarding of (pain) behavior. The
internal consistency for the child-report versions proved to be high (o = 0.81 for
maternal rewarding and 0.83 for paternal rewarding). Test-retest reliability
scores for the child-report versions yielded Pearson correlation coefficients of r =
0.77 and r = 0.72 for maternal and paternal rewarding of ililness behavior,
respectively.'®

Coping Pain coping strategies of adolescents were assessed with the Pain
Coping Questionnaire.’® This questionnaire assesses three higher-order
strategies: Approach (with the subscales: information seeking, problem solving,
seeking social support); Problem-focused avoidance (subscales: positive self-
statements, behavioral distraction, cognitive distraction); and Emotion-focused
avoidance (subscales: externalizing, and internalizing / catastrophizing).
Approach-coping strategies are directed toward the stressor while avoidance
strategies are directed away from the stressor.

The adolescents were asked to indicate how often they used each of the 39
coping behaviors. A higher score indicates the likelihood to use the coping
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strategies in pain situations. The subscales and higher-order scales are internally
consistent.'®

Pain-related problems To measure the pain-related problems adolescents
experience, we used the Pain-related Problem List (PPL; see chapter 3). The PPL
is subdivided into four domains: problems related to (1) concentration, (2)
mobility, (3) adaptability, and (4) mood. The assessed items were assigned to 1
of 4 response categories, ranging from 0 to 3 (0 = rarely or never; 1 =
sometimes; 2 = often; and 3 = very often; or 0 = not at all; 1 = quite a bit; and
3 = very much). The reference period for answering the PPL was the previous
week. Pain problems were calculated by summing all domain scores. The higher
the scores, the more self-reported pain problems. The PPL has good internal
consistency and adequate validity against PedMIDAS (chapter 3).

Pain diary (pre-treatment, post-treatment and follow-up) To assess the pain
intensity and pain frequency adolescents were asked to register their pain for
three successive weeks. Pain intensity was recorded three times daily, at
breakfast, dinnertime and bedtime with a VAS with the anchors ‘no pain’ and
‘the worst pain you can imagine’. The adolescents were asked to mark a position
on the VAS that best matched their pain at that moment. The VAS is a valid
measure for the assessment of self-reported pain intensity in chronic pain
patients.!” We further asked the adolescents to register daily in their pain diary
if they used medication for their pain and if they missed school due to their pain.

Statistical analysis

Prospective pain intensity scores consisted of the means of all pain intensity
recordings. These scores were calculated by adding up all pain intensity scores
(from 0 to 100) and dividing them by the number of recording times (3 weeks *
3 times daily = 63). Pain frequency was defined as the number of VAS
recordings indicating pain in the 3-week pain diary (range: 0 - 63). Medication
use and school absence were defined as the number of days medication was
used for pain or school was missed due to pain in the 3-week pain diary. Scores
ranged from 0 to 21 and 0 to 17 for medication use and school absence
respectively.

T-tests were performed to analyse differences between the intervention group
and the control group on outcome measures at baseline assessment. Chi-Square
tests and Mann-Whitney U (M-W) tests were used to test differences for categorical
variables. Subsequently, 2 series of ANCOVA’s were executed. In the first series,
intervention group and control group were compared on their scores at post-
treatment assessment. In the second series, intervention group and control
group were compared on their scores at the follow-up test. Scores at pre-
treatment were included as a covariate. In every ANCOVA, the covariate was
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identical to the selected outcome measure. This was done to account for
between-condition differences at pre-treatment and to reduce the error-
variance.

Results

Of the 31 adolescents that entered the present trial, 29 (93%) were girls. The
mean age was 15.2 years (sd = 2.0 yrs). Eighteen adolescents were randomly
assigned to the intervention group and 13 adolescents to the control group.
Sample size in both groups at each assessment moment is presented in table 1.
Complete measurements at post-test and follow-up were obtained from 42% of
the adolescents. Questionnaires were completed by 61% of the adolescents at
both post-test and follow-up, while only 45% completed all diary assessments,

Table 1: Sample size in the intervention and control group at pre-treatment, post-
treatment and 6 months follow-up with percentages compared to pre-treatment between

brackets
Baseline assessment:
n = 39
1 withdrawal Y
Randomization
procedure:
n=238
Experimental group: /\ Control group:
n=20 n=18
2 ' 5
withdrawals withdrawals
Pre-treatment Pre-treatment
(n=18) (n=13):
18 Q (100%) 13 Q (100%)
17 D (94%) 11 D (85%)
2
l IL withdrawals
Post-treatment Post-treatment
(n=18): (n=11):
14 Q (78%) 7 Q (54%)
10 D (56%) 6 D (46%)
1 T 1 withdrawal
withdrawal | — I
Follow-up Follow-up
(n=17): (n=10):
14 Q (78%) 10 Q (77%)
15D (83%) 8D (62%)

NB. Q = questionnaires completed ; D = diaries completed
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Baseline assessment

Both groups were comparable with regard to gender, age and baseline measures
on overall quality of life, pain characteristics, medication use or school absence
(see table 2). Adolescents from the intervention group reported more continuous
pain complaints compared to the control group.

Table 2: Randomization check: baseline characteristics of study participants.

Intervention group Contro! group
n=18 n=13
Age Years (range) 14.9 (12-17) 15.6 (12-18)
Gender N (%)
Boys 2 (11%) 0
Girls 16 (89%) 13 (100%)
Quality of life (VAS) mm (sd)
Satisfaction with Life 57.7 (23.1) 57.7 (20.8)
Satisfaction with Health 48.6 (24.4) 40.5 (28.4)
Pain characteristics (retrospective)
Intensity (VAS) mm (sd) 65.7 (17.0) 58.2 (15.9)
Frequency N (%) weekly 16 (88.9%) 11 (84.7%)
less than weekly 2 (11.1%) 2 (15.3%)
Duration* N (%) = a whole day 10 (58.9%) 8 (61.9%)
less than a day 7 (41.1%) 5 (38.1%)
Course N (%) continuous 13 (72.2%) 5 (38.5%)
recurrent 5 (27.8%) 8 (61.5%)
History months (sd) 32.8 (20.3) 28.9 (24.4)
Localisation N (%) head 8 (44.4%) 5 (38.5%)
abdomen 4 (22.2%) 2 (15.4%)
back 1 (5.6%) 2 (15.4%)
limb 2 (11.1%) 4 (30.8%)
other 3 (16.7%) 0 (0%)
Days absent from school due to pain in the
previous month days (sd) 4.8 (6.0) 4.1 (5.6)
Pain medication used in the previous
month N (%) 15 (83%) 12 (92%)

* 1 case had incomplete data on the duration of a pain episode and was not included.
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Post-treatment ANCOVAs with pre-treatment scores as covariate

Outcome variables: No significant differences in change in quality of
life, pain characteristics or school absence were found between the intervention
group and control group, but there were differences for medication use at post-
test (see table 3 and 4). Adolescents from the intervention group used
significantly less medication than adolescents from the control group. Further,
the intervention group reported significantly more pain-related problems
compared to the control group.

Psychosocial factors: Differences in change were found in coping
strategies and pain-related problems between the intervention group and control
group (see table 5). The intervention group tended to use more emotion-focused
avoidance coping strategies at post-treatment than the control group. No
significant differences in change were found for the other psychosocial variables.

Follow-up test ANCOVAs with pre-treatment scores as covariate

Qutcome variables: The intervention group tended to report higher
levels of Social Functioning at follow-up compared to the control group. There
was a significant main effect for the subscale ‘Functioning at home’. Adolescents
in the intervention group displayed higher levels of functioning at home than
adolescents in the control group. Differences were also found in the level of
medication use between both groups at follow-up. At follow-up, adolescents in
the intervention group used less medication than adolescents in the control
group at follow-up. No training effects were found for the other variables (see
table 3 and 4).

Psychosocial factors: There were no significant differences in change
for the psychosocial factors between the intervention and control group (see
table 5).




Table 3: Mean scores at pre-treatment, mean change scores on post-treatment and follow-up on quality of life, 95%
confidence interval of the difference score between both groups (adjusted for pre-treatment values).

Pre-treatment

Post-treatment minus pre-treatment

Follow-up (6 months) minus pre-treatment

mean (sd) n [95% CI] mean A (sd) n mean difference* mean A (sd) n mean difference*
[95% CI] [95% CI]
Satisfaction Life®
E 57.7 (24) 18 [45.7 - 69.7] 9.2 (17.8) 9 7.7 (25.1) 13
8.0 [-11.8 - 27.8] 2.5 [-14.9 - 19.8]
C 52,7 (23) 12 [38.1 - 67.3] 10.4 (27.3) 8 12,5 (21.4) 10
Satisfaction Health?
E 43.6 (22) 18 [32.7 - 54.4] 14.6 (28.9) 13 12.4 (33.1) 14
~-1.1{-20.5 - 18.3] -14.1 [-34.1 - 5.9]
C 42,2 (26) 13 [26.4 - 58.1] 19.0 (13.5) 8 -39 (33.3) 10
Psychologicai funct®
E 1.8(0.4) 18 [1.6 - 2.0] 0.1 (0.4) 13 0.1 (0.4) 14
0.0 [-0.4 - 0.4] 0.0 [-0.3 - 0.3]
C 1.8 (0.5) 13 [1.5-2.1] 0.0 (0.3) 8 -0.0 (0.4) 10
Functional Status®
E 2.2(0.5) 18 [1.9-2.4] 0.0 (0.9) 13 0.2 (0.5) 14
0.0 [-0.5 - 0.5] -0.1 [-0.5 - 0.3]
C 1.9(0.4) 13 [1.6 - 2.1] 0.3 (0.3) 8 0.2 (0.6) 10
Physical funct®
E 1.7 (0.5) 18 [1.4 - 2.0] 0.1 (0.6) 13 0.2 (0.5) 13
0.3 [-0.1 - 0.8] 0.1 [-0.5 - 0.6]
C 1.8 (0.4) 13 [1.6 - 2.1] 0.2 (0.6) 7 0.2 (0.8) 10
Social functioning®
E 2.0(0.5) 18 [1.7 - 2.2] 0.0 (0.5) 13 0.1 (0.5) 14
0.0 {-0.4 - 0.3] -0.4 [-0.8 - 0.0]
C 1.7 (0.5) 13 [1.4-2.1] 0.0 (0.3) 8 -0.0  (0.5) 10

* Mean difference in the change scores (A ) between intervention and control group (adjusted for differences in pre-treatment values)
2The higher the score (range 0 — 100), the better the quality of life. ® The higher the score (range 0 - 3), the better the quality of life.



Table 4: Mean scores at pre-treatment, mean change scores on post-treatment and follow-up on pain intensity, pain frequency,
medication use and school absence (based on pain diary data), 95% confidence interval of the difference score between both groups
(adjusted for pre-treatment values).

Pre-treatment

Post-treatment minus pre-treatment

Follow-up (6 months) minus pre-treatment

mean (sd) n [95% CI] mean A (sd) n mean difference*  mean A (sd) n mean difference*
[95% CI] [95% CI]
Pain intensity ?
E 38.7 (21.7) 17 [27.5-49.9] -5.2 (15.6) 9 -10.1 (11.5) 14
2.1 [-13.6 - 17.9] ~3.6 [-22.5 - 15.3]
C 39.6 (20.3) 11 [25.9 - 53.2] -5.6 (10.4) 6 -15.5 (29.1) 6
Pain frequency®
E 51.1 (16.6) 17 [42.6 - 59.6] -7.2 (12.7) 9 -9.9 (11.0) 14
4.9 [-9.5 - 19.3] -5.7 [-23.3 - 11.9]
C 52.5(13.5) 11 [43.4 -61.5] -2.2 (10.1) 6 -15.3 (26.1) 6
Medication use®
E 4.2 (5.0) 17 [1.6 - 6.7] - 3.0 (2.9) 9 -3.4 (5.2) 14
3.4 [1.8 - 5.0]t 6.7 [1.5 - 12.0]t
C 4.9 (5.6) 11 [1.2-8.7] 0.0 (2.5) 6 4.8 (10.1) 6
School absence?
E 2.8 (4.6) 17 [0.5 - 5.2] 1.7 (6.4) 9 -1.0 (3.5) 14
-0.3 [-6.5 - 5.9] 1.5 [-1.4 - 4.4]
C 2.2 (5.1) 11 [-1.2 - 5.6] 0.8 (2.4) 6 -0.2 (2.3) 6

* Mean difference in the change scores (A ) between intervention and control group (adjusted for differences in pre-treatment values).

1 the 95% CI does not include zero, which means that there is a statistically significant difference between both groups.

@ Intensity of the pain was assessed using the Visual Analogue Scale, a 100mm long line with the verbal anchors (0) ‘no pain’ versus
(100) ‘the worst pain you can imagine, at both sides. ® Frequency scores ranged from 0 (no pain episodes) to 63 (maximum number of
pain episodes). © The scores on medication use ranges from O days of medication use to 21 days during three weeks of pain registration
in the pain diary. ¢ The school absence varied from 0 days to maximum 17 school days missed because of pain during the three weeks

of registration



Table 5: Mean scores at pre-treatment, mean change scores on post-treatment and follow-up on psychosocial factors (vulnerability,
reinforcement, coping) and pain-related problems, 95% confidence interval of the difference score between both groups (adjusted for
pre-treatment values).

Pre-treatment

Post-treatment minus pre-treatment

Follow-up {6 months) minus pre-treatment

mean (sd) n [95% CI] mean A (sd) n mean difference* mean A (sd) n mean difference*
__[95% CI]. _[95% CI]
Vuinerability @
E 18.6 (6.7) 18 [15.3 - 21.9] 1.9 (7.0) 13 -2.2 (6.8) 13
-4,7 [-10.4 - 1.0] -0.6 [-6.6 - 5.3]
c 20.2 (13.1) 13 [12.2-28.1] -2.5 (3.3) 8 -3.1 (6.9) 10
Reinforcement °
parents E 22.2 (7.1) 18 [18.7 - 25.7] -1.4 (5.2) 13 -1.8 (6.0) 14
0.4 [-4.9 - 57] -04 [-6.9 - 6.0]
C 18.2 (6.7) 13 [14.2 -22.3] -0.5 (5.8) 8 0.1 (8.7) 10
Reinforcement ¢
peers E 13.7 (3.3) 18 [12.1 - 15.4] 0.8 (3.5) 13 0.1 (3.4) 14
0.6 [-2.7 - 3.9] 0.3 [-2.4 - 2.9]
C 13.2 (4.0) 13 [10.8 - 15.6] 0.3 (3.4) 6 -0.2 (4.6) 9
Prob emot appr®
E 2.4 (0.7) 18 [2.1-2.8] -0.2 (0.5) 13 - 0.3 (0.7) 14
0.2 [-2.3- 0.6] 0.2 {-0.3 - 0.7]
o 2.6 (0.6) 13 [2.2-2.9] -0.1 (0.3) 8 -0.2  (0.3) 10
Probl foc avoid®
E 2.6 (0.8) 18 [2.2-3.0] 0.3 (0.4) 13 0.0 (0.8) 14
-0.3 [-0.8- 0.2] 0.1 [-0.5 - 0.7]
C 2.7 (0.8) 13 [2.3 - 3.2] -0.1 (0.6) 8 0.0 (0.4) 10
Emot foc avoid?
E 2.0 (0.7) 18 [1.7 - 2.4] 0.0 (0.5) 13 - 0.2 (0.6) 14
-0.4 [-0.7- 0.0]t -0.2 [-0.7 - 0.3]
C 2.4 (0.6) 13 [2.0 - 2.8] -0.5 (0.4) 8 - 0.5 (0.4) 10
Pain-rel. probl®
E 12.5(7.3) 18 [8.9 - 16.1] 1.3 (5.1) 12 -2.0 (6.6) 14
-6.9[-13.4 - -0.5]F -1.9 [-8.9 - 5.1]
C 19.0 (6.6) 13 [15.0 - 23.0] -6.5 (7.0) 8 -5.4 (9.3) 10

* Mean difference in the change scores (A ) between intervention and control group (adjusted for differences in pre-treatment values)
1 The 95% CI does not include zero, which means that there is a statistically significant difference between both groups
Scale range: 20 — 56; °0 - 48; 0 — 24; 90 - 3; ©0 - 54. The higher the scores, the higher the presence of psychosocial factors
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Discussion

The present study did not show that the cognitive-behavioral intervention
program results in higher quality of life improvement compared with a control
group. Additionally, no significant differences in changes in pain intensity, pain
frequency and school absence were found at post-treatment and follow-up
between both groups. However, adolescents in the intervention group used
significantly less medication than adolescents in the control group at both post-
treatment and follow-up.

Before interpreting these results a few remarks concerning our sample have to
be made. In the present study, 31 adolescents with chronic pain participated.
They were recruited from the general population (school newspaper, magazines)
and from clinical settings (family doctor's practice, pediatrics in hospitals and via
announcements in pharmacies). Only 80 adolescents showed interest in
participating in our study. Compared with the prevalence of severe chronic pain
in Dutch adolescents this is an extremely low enrollment. Up to 33% of the
Dutch adolescents report persistent or recurrent pain.> A smaller proportion,
16% of the adolescent girls and 6% of the boys, report severe disabling chronic
pain indicating their eligibility for our intervention. Although the number of
enrollments was disappointing, these findings support recruitment for
participants in the general population. As a consequence of our small sample
size the results should be interpreted with caution.

Considering our first research question, we found no significant differences in
change in quality of life between the intervention group and the control group.
The absence of a significant difference is in accordance with the study of
Bandell-Hoekstra and colleagues.'® Their self-management program for children
and adolescents with headache did not show efficacy for improving quality of life
when the data of the experimental group was compared those of a placebo
group. Our results concerning quality of life might be explained by the fact that
there were no clear treatment effects on pain characteristics and vulnerability.
In a previous study we found that pain intensity and especially vulnerability
have a strong influence on the quality of life of adolescents with chronic pain
(chapter 5). However, we did find a significant difference in change in
functioning at home between the intervention group and the control group. This
effect might be a consequence of the participation of parents in our intervention.
Adolescents in the intervention group reported that they got on better with their
parents and reported that they could talk more to their parents about personal
things or problems than adolescents in the control group. Adolescents and their
parents might have learned other ways to communicate with each other which
resulted in better functioning at home. Positive effects of the involvement of
parents in interventions for children with chronic pain were also found in other
studies.®1%2
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Regarding our second research question, we did not find differences in changes
between the intervention group and the control group for pain characteristics at
post-test and follow-up. These results are in contrast with the conclusions of
(Cochrane) systematic reviews on the effectiveness of psychological treatments
for chronic headache’ and recurrent abdominal pain®. Most psychological
treatments evaluated in controlled trials were effective in reducing pain
characteristics. %2126 Though, in accordance with our results the efficacy in pain
reduction of a cognitive-behavioral intervention could not be established in
recent studies on adolescents with chronic headache in the general population®
and tertiary referred adolescents with chronic pain®.

In the present study, the absence of differences in changes in pain reduction
might indicate that adolescents in the intervention group learned other ways to
cope with their pain instead of using pain medication.

The intervention group, surprisingly, displayed more pain-related problems
compared to the control group after the intervention period. This difference
might be caused by the mechanism that adolescents are confronted with their
disabilities during intervention.

With regard to our third research question, significant differences in change
were found in the psychosocial variable coping at post-treatment. Higher levels
of change in emotion-focused avoidance coping strategies were found in the
intervention group at post-treatment. The unexpected difference in both pain
related disabilities as well as in coping might be caused by the mechanism that
adolescents are, increased aware of their pain related disabilities and pain
coping styles during the intervention. A study conducted by Howard and
colleagues?’ showed that treatment subjects experience changes in their
perceptions of their pretreatment levels of functioning (i.e. coping or pain-
related problems), whereas non-treatment control subjects do not. Howard and
Dailey?® additionally report that this response-shift bias might cause the absence
of treatment results established with questionnaire measures.

The absence of clear effects of our training program may be related to the lack
of power for demonstrating small effects. Our sample size was rather small and
the compliance to the post-treatment and follow-up measurement was not
optimal. Future research may include electronic diaries with compliance-
enhancing features because they are a more effective way of collecting diary
information®® and show, even in children, significantly greater compliance and
accuracy compared to traditional paper diaries®°.

The absence of effects may also be explained by the fact that our program was
aimed at a broad range of adolescents. Adolescents with pain intensity higher
than 30 mm on a VAS were included in our study. We argued that these
adolescents are at risk of adjustment problems and may therefore profit from a
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cognitive-behavioral pain program. As a consequence of the absence of specific
clinical based criteria, the pain intensity at pre-treatment was relatively low in
comparison with adolescents that were included in other clinical-based® or
general population*® studies. It will be more difficult to demonstrate an
intervention effect, because the pain reduction is expected to be larger in
adolescents with higher pre-treatment pain intensity scores.

Finally, there is a lack of information on the responsiveness of the
questionnaires used in this study. We do not know whether the questionnaires
are able to detect changes in quality of life or psychosocial factors due to
treatment, and do not have any information on the size of detectable changes.
The relatively small number of enrolled cases raises some questions for the
direction of future research. The first, most obvious question would be: Are
adolescents already able to cope with their pain in an effective manner, which
makes participation in a cognitive-behavioral program unnecessary? Hunfeld and
colleagues®' concluded - based on interviews with adolescent pain sufferers
from the general population - that pain had become part of the daily life of
adolescents. Adolescents structure their activities and sleeping hours to prevent
aggravation of pain. This could mean that our program is best offered to
adolescents who are referred to secondary care because they are in need for
help in managing their pain. Smith and colleagues®* show that adolescent who
seek behavioral treatment for recurrent headache report headaches of longer
duration, missed more school days due to headache, and report higher initial
sustained discomfort scores. Future research on establishing effectiveness of our
program should be aimed at obtaining a clinical sample. To enlarge the number
of participants a multicentre randomized controlled would be required.

The second question concerns the design of our intervention. Is the design of
our program interesting enough for adolescents nowadays? Considering the
frequent use of computers by adolescents, an interactive website offering
cognitive-behavioral treatment might be more appealing for them. Previous
studies have shown that computer assisted cognitive behavioral therapy is
effective for individuals with increased depressive symptoms at the community
level®® and in general practice®®. Internet sites offer feasible and powerful public
health interventions. This should be further addressed in future research.
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Chapter 8

Overview of the results

The main objective of this thesis was to evaluate a model on pain and quality of
life in adolescents with chronic pain (figure 1). This model was evaluated by
means of two designs: a cross-sectional and a randomized controlled design.

Figure 1: Model on pain and quality of life in adolescents with chronic pain
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To study the impact of chronic pain on the daily life of adolescents, we
shortened a quality of life questionnaire for adolescents with chronic pain and
developed a pain-related problem list. Based on the data, the Quality of Life
Questionnaire for Adolescents with Chronic Pain (QLA-CP) and the Pain-related
Problem List (PPL) were both considered reliable and valid instruments to
measure quality of life and pain-specific problems, respectively, in adolescents
with chronic pain irrespective of their pain location (chapter 2 and 3).

In the cross-sectional studies chronic pain, quality of life and psychosocial
factors were studied in adolescents with chronic pain and controls. Compared to
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controls, adolescents with chronic pain are more vulnerable, report more
significant others with chronic pain and use more emotion-focused avoidance
coping. Contrary to our expectations, the chronic pain group experienced less
reinforcement for their pain behavior by parents and peers than adolescents
without chronic pain (chapter 4). Additionally, the model was evaluated by
investigating the contribution of variables from our model to chronic pain and
quality of life. Regression analyses on the contribution of psychosocial factors to
chronic pain and its parameters sustained the positive relation between pain on
the one hand and vulnerability, the number of significant others with pain (pain
models), (less) pain reinforcement, and emotion-focused avoidance coping with
pain on the other (chapter 4). The results of our population based cross-
sectional study further show that psychosocial factors account for a significant
variance in the adolescent’s quality of life, even when controlling for pain
characteristics. In addition, we found that coping moderates the relation
between pain intensity and quality of life (chapter 5).

Based on these results we developed a cognitive-behavioral training program for
adolescents with chronic pain irrespective of their pain location (chapter 6). A
pilot study showed that our cognitive-behavioral intervention is feasible and fits
well in daily life of adolescents. The preliminary data showed an effect on quality
of life and pain in the expected direction (chapter 6). A randomized controlled
trial design was used to explore the effect of the intervention on quality of life
and chronic pain (chapter 7). In this study, the model was evaluated by studying
changes in pain and quality of life due to (expected) changes in the psychosocial
factors as a consequence of the intervention program. No clear intervention
effects could be demonstrated; a similar improvement in quality of life and
decrease in pain intensity and frequency was found between the intervention
and control group. However, there was a significant main effect for the subscale
functioning at home at follow-up, indicating that adolescents in the intervention
group display better levels of functioning at home than adolescents in the
control group. Differences are also found in the level of medication use between
both groups at post-treatment and follow-up. Adolescents from the intervention
group display a significantly lower level of medication use than adolescents in
the control group. Additionally, no clear significant differences in change in the
psychosocial factors were found between the intervention and control group. At
post-treatment differences were found in coping strategies and pain-related
problems. Surprisingly, the adolescents from the intervention group display
significantly more pain-related problems and more use of emotion-focused
avoidance coping than those from the control group (chapter 7).
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In this chapter we discuss these major findings. The chapter will finish with
concluding remarks on our model on pain and quality of life in adolescents with
chronic pain and recommendations for future clinical and research directions.

The development of instruments for adolescents with
chronic pain

Quality of Life questionnaire for Adolescents with Chronic Pain (QLA-CP)
Validating the QLA-CP we, unexpectedly, found a positive correlation between
pain intensity and the domain social functioning (chapter 2), indicating the
higher the pain the better the social functioning of the adolescents. Other
studies have stressed the negative influence of chronic pain on social functioning
of children and adolescents with chronic pain.'? Our finding might indicate that
the domain social functioning of the QLA-CP refers to the experienced social
support rather than the actual functioning in social situations. Adolescents with
intense pain refer more to the social support of significant others. This
assumption is supported by the moderate correlation between social functioning
of the QLA-CP and social support of the COOP/WONCA charts. An alternative
explanation might be that the domain social functioning was found to be less
reliable and valid than the scales representing the other domains of quality of
life.3

Pain-related Problem List (PPL)

One of the strengths of the development of the PPL is the use of interviews with
adolescents with chronic pain to construct the items. These items reflect the
experiences of the adolescents themselves, rather than the opinion of
professionals or theoretical assumptions. The questionnaire can be used in
adolescents with chronic pain irrespective of their pain location. Other
questionnaires mainly focus on the impact of a single pain location on daily
functioning. A limitation of our study could be that we used the Chronic Pain
Disability Inventory (CPDI) and the Pediatric Migraine Disability Assessment
(PedMIDAS) to validate the PPL with. However, these questionnaires appeared
to be the best instruments available, given their disease-specific focus and the
fact that they are best attuned to our focus group.

We found some indication for the validity in a clinical sample, but this sample
was too small to draw any conclusions. So far, the results can only be
generalised to adolescents with chronic pain from the general population.
Further study is advised on the test-retest reliability, cross-cultural validation
and the responsiveness of both questionnaires.
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Evaluating the model:

the importance of psychosocial factors for pain and quality
of life

Adolescent factors

The cross-sectional studies showed that of the psychosocial factors, vulnerability
(in terms of neuroticism) and coping have the strongest association with pain
(chapter 4) and quality of life (chapter 5). We found significant differences on
these psychosocial factors between adolescents with and those without chronic
pain. Differences between both groups in vulnerability and emotion-focused
avoidance coping strategies showed moderate effect sizes and should be
considered as differences with potential clinical importance. The importance of
vulnerability and coping was sustained by the analysis of the contribution of
psychosocial factors to chronic pain (chapter 4) and quality of life (chapter 5).
The fact that neuroticism and emotion-focused avoidance coping are associated
with lower quality of life supports earlier studies on chronic pain.*® The results
further show that the relationship between pain and quality of life (psychological
functioning) is strengthened by the level of emotion-focused avoidance coping.
Consistent with Degotardi and colleagues® our results indicate that for adolescents
who report more emotion-focused avoidance coping, a higher level of pain is
associated with a lower level of psychological functioning.

To explain the strong correlations between neuroticism (i.e. vulnerability) and
chronic pain Watson and Pennebaker® formulated the symptom-perception
model. According to this model, persons scoring high on neuroticism (i.e.
vulnerability) are more likely to notice and attend to internal physical sensations
and minor aches because their attentional scanning of both the external and
internal environment is fraught with anxiety and uncertainty. Other studies
concluded that neuroticism should be considered as a vulnerability factor that
could lower the threshold at which pain is perceived as threatening.'®!!
Additionally, recent studies in children with chronic pain showed that pain
catastrophizing (emotion-focused avoidance coping) mediated the relationship
between negative affectivity (i.e. vulnerability) and somatic complaining.!?

Social environment factors: parents and peers

Reinforcement In line with operant learning theories, we found the
highest rewarding for the adolescents’ behavior occurred in pain situations.
Interestingly, we found this to be true only for parents and not for peers. Peers
are more rewarding in a pain-free situation. An explanation for this finding might
be that adolescents with pain show withdrawal in and from social situations,
become more silent and do not tell their peers about their pain. By staying home
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and thus avoiding school or other activities, rewarding of pain behavior is more
likely coming from parents than from peers.

However, while parents are more rewarding in pain situations, surprisingly this
was found to be significantly less in the chronic pain group compared to the
control group (chapter 4). Rewarding of the adolescents’ pain behavior by
parents and peers was associated with a better quality of life (in terms of
psychological functioning, social functioning and satisfaction with life in general)
(chapter 5). These findings are consistent with Osterhaus and colleagues®3; they
found a negative association between the parents’ rewarding and the child’s pain
report.

Our results indicate that adolescents with chronic pain might be rewarded less
often in pain situations than one might expect on the basis of the learning
principles of (pain) behavior. Fordyce!* argued that positive and negative
reinforcement of pain behavior lead to the development of chronic pain. May be
the family has grown accustomed to the pain and responds less, or loss of
credibility leads to adolescents with chronic pain receiving less attention for their
pain behavior. In accordance with this explanation, Jamison and colieagues®®
found that chronic pain patients perceived their families as non-supportive. It is
conceivable that a child’s pain report will increase as a function of their parents’
lack of attention for its complaints. Considering the fact that our sample was
drawn from the general population, it is conceivable that operant learning
theories are more applicable to adolescents from a clinical setting with more
severe pain as their pain might be more frequent and more worrying for their
parents.

Our results support studies that emphasized the importance of studying the
attitudes and perceptions parents have with regard to their child and the
stressor.*®'” More research on the attitude and behaviors of parents towards the
pain complaints of their children is needed.

To obtain the story behind these intriguing results semi-structured interviews
were held (not systematically reported in this thesis) with 25 adolescents with
chronic pain and 5 without chronic pain and their mothers. The interviews
consisted of open-ended questions covering pain, vulnerability, reinforcement,
modeling and pain coping. The interviews demonstrated support for the
identified differences between pain sufferers and controls in the cross-sectional
studies. Parents of adolescents with chronic pain reported that most of the time
they do not take the adolescents’ pain very seriously. They feel that the pain is
useful for their children in order to avoid less pleasant activities. On the other
hand, they also reported feelings of insecurity, guilt and helplessness. Dealing
with the chronic pain of their children is also for parents a difficult task. They
reported difficulties in differentiating actual pain from acted pain. As a
consequence parents may show an intermittent pattern of reinforcement,
indicating that they sometimes provide emotional support and at other moments
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they indicate that they do not have time to assist their children when they are in
pain. This inconsistent behavior pattern may also play a role in the maintenance
of chronic pain in adolescents. The interviews show that the process of
reinforcement is complex and difficult to entangle.

Modeling The finding that adolescents with chronic pain report more
significant others with pain than adolescent without chronic pain is consistent
with other studies,®° but the differences are rather small. Additional analyses
(not reported in this thesis) show that adolescents with severe pain report more
significant others in their social environment with pain at a similar location as
the adolescent. Comparing the parents of adolescents with and without chronic
pain, we found no differences regarding their own chronic pain, pain parameters,
pain coping strategies, and vulnerability. The latter is in contrast with a study of
Hotopf et al.?° who found that mothers of children with abdominal pain are more
anxious (in terms of neuroticism).

Evaluating the model:

changing the psychosocial factors by means of an
intervention program

Quality of life

Although the pilot study showed significant improvements in quality of life
following the intervention, the randomized controlled trial did not show overall
significant differences in change between the intervention group and the control
group. This absence is in accordance with the study of Bandell-Hoekstra and
colleagues.?! Their self-management program for children and adolescents with
headache did not show improved quality of life when compared with a placebo
intervention.

Our results concerning quality of life might be explained by the fact that there
were no clear treatment effects on pain characteristics and vulnerability. In our
cross-sectional study we found that pain intensity and especially vulnerability
have a strong influence on the quality of life of adolescents with chronic pain
(chapter 5). The absence of significant improvements in quality of life might
therefore be caused by a lack of substantial change in the pain and vulnerability
of the adolescents.

We did find a significant difference in change in quality of life (in terms of
functioning at home) between the intervention group and the control group at
follow-up. This effect might be a consequence of the participation of parents in
our intervention. Adolescents in the intervention group reported that they got on
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better with their parents and reported that they could talk more to their parents
about personal things or problems than adolescents in the control group.
Adolescents and their parents might have learned other ways to communicate
with each other, which resulted in better functioning at home. Positive effects of
the involvement of parents in interventions for children with chronic pain were
also found in other studies.??"?°

Pain

The pilot study showed that pain reduces after the intervention (chapter 6). The
randomized controlled trial showed that these changes did not differ significantly
from the changes in a control group at post-treatment and follow-up (chapter
7). This latter result is in contrast with the conclusions of (Cochrane) systematic
reviews on the effectiveness of psychological treatments for chronic headache?®
and recurrent abdominal pain®’ in children and adolescents. Most psychological
treatments evaluated in controlled trials were effective in reducing pain
characteristics in both the general population and clinical samples.?32°2832
However, in accordance with our results the efficacy in pain reduction of a
cognitive-behavioral intervention could not be established in some studies on
adolescents with chronic headache in the general population®”® and tertiary
referred adolescents with chronic pain.?

Considering the increased medication intake among adolescents in the general
population,®*3> the decrease in medication use following intervention is
promising. This treatment effect might indicate that adolescents in the
intervention group learned other ways to cope with their pain instead of using
pain medication.

Pain-related problems and psychosocial factors

In the randomized controlled trial, significant differences in change were found
in psychosocial variable ‘coping’ and outcome variable ‘pain-related problems’
(PPL) at post-treatment. The intervention group, surprisingly, displayed more
pain-related problems compared to the control group after the intervention
period. This difference might be caused by the mechanism that adolescents are
increased aware of their disabilities and coping styles due to chronic pain during
the intervention. A study conducted by Howard and colleagues® showed that
treatment subjects experience changes in their perceptions of their pre-
treatment levels of functioning (i.e. coping or pain-related problems), whereas
non-treatment control subjects do not. Howard and Dailey®” additionally report
that this response-shift bias might cause the absence of treatment results
established with questionnaire measures.
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Concluding remarks on our psychological model

The anticipated relationships within our model are partially confirmed by the
results of our studies. The cross-sectional studies showed evidence for the
supposition that the psychosocial factors are associated with chronic pain and
quality of life. Individual examination of the factors showed that vulnerability
and emotion-focused avoidance coping had the strongest significant associations
with chronic pain and quality of life (chapter 4 and 5). The randomized
controlled study was conducted to evaluate the influence of expected changes in
the psychosocial factors (by means of the intervention program) on chronic pain
and quality of life. However, the psychosocial factors were not successfully
manipulated with our intervention. As a consequence, there were no changes in
quality of life and pain characteristics after the intervention (chapter 7).
Therefore, we are not able to make any conclusions on our model concerning the
influence that changes in the psychosocial factors have on chronic pain and
quality of life.

Methodological considerations

Definition of chronic pain

In our studies chronic pain was defined as ‘continuous or recurrent (i.e. pain
with pain-free intervals) pain with unknown organic etiology that exists for at
least three months’. Adolescent reporting their pain as part of a diagnosed
chronic disease (rheumatic arthritis, malignancies) were excluded. The rareness
of these conditions would require a different design and the treatment of the
disease and of the pain would be difficult to separate. In our cross-sectional
sample we had to exclude only 2 adolescents from further analysis because of
reported chronic pain as a result of a diagnosed chronic disease. This is
comparable with the prevalence study of Perquin and colleagues.?® In this study
only one percent of the representative sample of Dutch children and adolescents
was excluded because of known pathology.

Sample selection

In the cross-sectional studies, we did not impose restrictions regarding
frequency or severity of chronic pain in order to obtain a community-based
adolescent population. In theory, it would have been possible that adolescents
who experience a mild pain that occurred once a month in the previous 3
months were considered as chronic pain sufferers while adolescents who
experience severe daily pain in the previous two months were considered as
controls. In practice however, only 9 (6%) of the 148 adolescents in the control
group in our sample reported pain complaints that existed less than 3 months.
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Our definition of chronic pain provides a broad picture on long-term pain in the
general population and enables comparisons with the Dutch prevalence study of
Perquin and colleagues.>®

The selection criteria were slightly adapted in the intervention studies. In order
to obtain a sample of adolescents for whom it would be possible to establish any
treatment effects, the inclusion criteria for the intervention program were more
stringent. Adolescents who experienced a mean pain intensity less than 30 mm
on a Visual Analogue Scale (from 0 — 100 mm) in the previous month were
excluded for the intervention studies. Of the enroliments for the randomized
controlled trial, none of the adolescents reported pain less than 30 mm.

Response rate

The sampling procedure and the response rate in our studies deserve attention.
The cross-sectional study sample was a convenience sample, instead of a
representative random sample of the total population. Only a third of the eligible
adolescents with chronic pain from the general population participated in our
cross-sectional studies. However, we believe that our results are generalizable
for adolescents with chronic pain in general because the ratio of boys and girls,
the age of the adolescents, the pain intensity and reported pain location in our
sample are similar to those in the representative prevalence study of Perquin
and colleagues.3®

In the randomized controlled study, the response rate was also disappointing.
Only 31 adolescents with chronic pain participated. Adolescents were recruited
from the general population (school newspaper, magazines) and from clinical
settings (family doctor's practice, pediatrics in hospitals and via announcements
in pharmacies). During the recruitment period (15 months for the general
population and 2 months for the clinical population) 80 adolescents were initially
interested in our study and requested additional information on the program. Of
these, 44 (55%) were from secondary schools, 35 (44%) responded on the
articles and ads and 1 (1%) enrollment was obtained from a hospital in
Rotterdam-area. Considering the prevalence of (severe) chronic pain in Dutch
adolescents this is an extremely low enroliment. Up to 33% of the Dutch
adolescents report persistent or recurrent pain.38 A smaller proportion, 16% of
the adolescent girls and 6% of the adolescent boys, report severe disabling
chronic pain indicating their eligibility for our intervention. Our difficulties in
obtaining an adolescent sample might be comparable to the sample selection of
Bandell-Hoekstra and colleagues.?! They recruited more children attending
elementary school than to those in the age of high school for their pain-coping
program. Of the 940 children and 1418 adolescents with headache from the
general population who participated in their previous sample, 433 (18%) were
eligible for the intervention. Eventually, they included 107 (11%) children and
only 51 (3.5%) adolescents in the intervention study. It remains unclear what
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the reasons were for this small percentage of participating adolescents, but it
does indicate that obtaining an adolescent sample was more difficult to realise
than a sample of younger children. These difficulties could be explained from
developmental perspective. Socially, adolescence is marked by an increasing
independence from parents. Younger children are more susceptible and might be
enrolled by their parents because they value the intervention. Claar and
Walker39 found that many mothers acknowledge the contribution of
psychosocial factors to their children’s abdominal pain. They may be more
receptive to behavioral interventions for their children addressing this issue.
During adolescence a more stable and consolidated sense of identity is
developing. This occurs due to the fact that adolescents model their identity and
behavior on others. Adolescents are increasingly able to think in an abstract and
hypothetical manner. Thus, they may well reflect on how they are perceived by
hypothetical others (peers), and may feel ashamed for their pain towards peers.
The additional stress of pain during adolescence, a period of rapid physical and
psychological change may be particularly difficult for the adolescent to cope
with, but does not guarantee enrollment for intervention programs. Enrollment
for an intervention because of chronic pain emphasizes differences with other
adolescents and might therefore be avoided by the adolescents.

Unfortunately, we do not have data available on the reasons why the 41
adolescents who initially were interested in participating withdrew before the
study started. Beside developmental aspects, another reason may be the
amount of questionnaires and the pain diary they had to complete at three
assessment periods and the additional uncertainty of not knowing beforehand
whether they could expect personal benefit from the intervention at short notice
(allocated to the intervention group) or not (allocated to the control group). In
addition, the pilot study (chapter 6) showed that the most common reason for
eligible adolescents not to participate in our program was because their pain was
not (or no longer) severe enough for an intensive program or because the pain
had already disappeared.

Pain measurement

Considering the subjective nature of pain, self-report measures on pain are
presumably the most valid and reliable method of assessment. Research has
demonstrated that prospective diaries, as compared to retrospective
questionnaires increase the validity of children’s pain report. Brink and
colleagues40 found that headache intensity and headache duration were,
compared to the diary measurement, overestimated in the questionnaire. Unlike
retrospective methods, prospective diaries do not require children to summarize
or average their behavior and can elicit more accurate descriptions.41 A
limitation in our first cross-sectional study (chapter 4) is that we did not include
a prospective pain measure (diary). Considering the results of Brink and
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colleagues40 we should be aware of the fact that recall errors might have
occurred in our study on the relationship between psychosocial factors and pain
(parameters) (chapter 4). The overestimation of pain intensity when
retrospectively measured was supported by the results in chapter 5 in which we
found lower prospective pain scores compared with retrospectively measured
pain scores, and by the results of others studies.*%*?

The absence of treatment effects on quality of life and pain

The absence of clear effects of our training program may be related to the lack
of power for demonstrating small effects. Our sample size was rather small and
the compliance at post-treatment and follow-up measures was not optimal.
Besides the small sample size, several other considerations concerning the
absence of effects have to be made. The first concerns the intervention
program. Considering the effectiveness of pain programs in previous studies,?%%’
the use of cognitive-behavioral techniques in our pain management program is
supported by evidence. However, the transfer of knowledge may not have been
adequately succeeded and the change in behavior may not have been acquired
by the adolescents. The lack of substantial change in vulnerability of the
adolescents might be explained by the notion that neuroticism (i.e. vulnerability)
is a stable personality characteristic and could only be influenced indirectly by a
short intervention (e.g. by learning adolescents to cope in daily stressful
situations). Although a cognitive-behavioral method is an appropriate method
used in a wide variety of groups, no empirical evidence is available regarding
which elements of the training are most beneficial for adolescents with chronic
pain.

Secondly, our program was aimed at a broad range of adolescents. Adolescents
with retrospective pain intensity of at least 30 mm on a VAS were included in
our study. We argued that these adolescents are at risk of pain adjustment
problems and may therefore profit from a cognitive-behavioral pain program. As
a consequence of the absence of specific clinical based criteria, the pain intensity
(prospectively measured) at pre-treatment was relatively low in comparison with
adolescents that were included in other clinical-based?® or general population®
studies. It will be more difficult to demonstrate an intervention effect, because
the pain reduction is expected to be larger in adolescents with higher pre-
treatment pain intensity scores.** Third, the questionnaires used in our study
may not be sensitive enough for treatment evaluation. The fourth consideration
is related to our actions to enhance the compliance for the assessments. We
sent the adolescents questionnaires and the pain diary with a small present and
we further stayed in contact with them (sending Christmas-cards, holiday-cards,
telephone contacts to motivate them to complete and return the questionnaires
and pain diary). These actions might be interpreted as attention for the
adolescents and might bring about a non-specific therapeutic effect,
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Clinical implications

With the shortened QLA-CP health care providers are able to obtain a reliable
and valid indication of the quality of life in adolescents can be assessed. This
multidimensional questionnaire is suitable for adolescents with chronic pain
irrespective of their pain location. In combination with the PPL a complete
picture on the impact of chronic pain on daily functioning of adolescents with
chronic pain can be obtained.

The results of the cross-sectional studies indicate that pain management
programs should consider multiple psychosocial factors related to chronic pain
rather than focusing on a single factor only. Based on the results in chapter 5,
interventions aiming at reducing the impact of pain on quality of life in
adolescents with chronic pain should primarily focus on techniques aiming at
stress-coping skills of the adolescents in order to enhance their efficacy in
dealing with stressful situations (e.g. pain). Besides a focus on these techniques,
the role of the social environment (i.e. parents and peers) deserves attention in
interventions.

Adolescents who participated in the intervention reported improvements in
guality of life and reductions in pain characteristics at post-treatment and follow-
up (chapter 6 and 7). However, because there was no difference in change in
quality of life and pain characteristics between the intervention group and the
control group no positive conclusions on the effectiveness of the intervention can
be drawn yet. If used in daily practice or clinical studies, adolescents and their
parents should be told that the effect of treatment is not yet confirmed. The
significant effect concerning the functioning of adolescents at home indicates the
potentially important role of parents in treatment. Health care providers should
address the role of social-environment factors in chronic pain and the difficulties
parents experience in parenting chronic pain children.

Recommendations for further directions

1. Given the cross-sectional design in this thesis, caution in interpreting the
causality of our results is warranted. Prospective longitudinal designs and
treatment intervention studies are needed to disentangle the issue of
causality. The Generation-R study in Rotterdam is such a prospective study.
In this study, among others, the development of chronic pain is examined in
a sample of approximately 10.000 mothers and infants from the prenatal
period to adolescence. This study focuses on maternal vulnerability as main
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determinant of chronic pain in the child and investigates the moderating
effect of parenting attitudes and child vulnerability.

2. A replication of our randomized trial with a larger sample is advisable.
Researchers need to consider the following changes:

a. Another format. Considering the fre