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Objectives: This study was designed to investigate whether an individual and parental history
of functional pain syndromes (FPS) is found more often in adolescents suffering from chronic
pain than in their pain-free peers.

Methods: Our case—control study involved 101 adolescents aged 10—18 years. Cases were
45 patients of the Chronic Pain Clinic at Sydney Children’s Hospital with diverse chronic
pain disorders. Controls consisted of 56 adolescent volunteers who did not have chronic pain.
Adolescents and their parents filled out questionnaires assessing demographic data as well
as known and potential risk factors for chronic pain. A history of FPS was assessed by ques-
tionnaire, including restless legs syndrome (RLS). Chi-squared tests and #-tests were used to
investigate univariate associations between chronic pain in adolescents and lifetime prevalence
of FPS. Logistic regression was used to test multivariate associations, while controlling for
possible confounders.

Results: Migraine, non-migraine headaches, recurrent abdominal pain (RAP), and RLS were
reported significantly more frequently in cases than controls (P-values of 0.01, <0.001, 0.01,
and 0.03, respectively). Parental migraine, RAP, and RLS were also significantly associated
with adolescent chronic pain in the multivariate analyses. Individual history of migraine, non-
migraine headaches, and RAP, along with parental history of RAP and depression significantly
accounted for 36%—49% of variance in chronic pain. Other associations with chronic pain were
generally in accordance with previous reports.

Discussion: It may be helpful when assessing a child who has chronic pain or is at risk of
chronic pain, to enquire about these associations. Based on the current findings, an individual
history of migraine, non-migraine headaches, and RAP, as well as parental migraine, RAP, and
RLS are symptoms that are of particular relevance to assess.

Keywords: chronic adolescent pain, functional pain syndromes, restless legs syndrome, adolescents,
parental history

Introduction

Chronic and recurrent pain disorders affect a considerable proportion of the adoles-
cent population, with prevalence rates ranging 6%—54%.'~” Unexplained chronic pain
(ie, without significant injury or disease) is commonly referred to as non-specific,
idiopathic,? or functional pain.’ The most prevalent functional pain syndromes (FPS)
in early childhood are growing pains (GP), non-migraine headaches, and recurrent
abdominal pain (RAP), while children and adolescents are also at risk of migraine,
neck and back pains, chronic widespread pain, and its subset fibromyalgia. These dis-
orders are often comorbid simultaneously or sequentially, with multiple pain disorders
increasing the intensity of pain experiences.®!*!* Furthermore, there are remarkable
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associations between restless legs syndrome (RLS) and the
common functional pain disorders of childhood and adoles-
cence.'* FPS impair daily activities and often have a negative
impact on everyday functioning, resulting in a lower quality
of life.!>1¢

There is some evidence to suggest that a history of FPS
in childhood is predictive of pain disorders later in life.!”*!
However, there has been a lack of publications assessing
early childhood FPS or parental history of FPS, as potential
risk factors for chronic pain in adolescents. In addition to an
individual and parental history of FPS, previous studies have
investigated known and potential risk factors for the devel-
opment of pain disorders in adolescence, including (early)
childhood factors and psychological factors.®13:22-33

The primary objective of the current study was to investigate,
using a case—control study design, possible associations between
chronic adolescent pain and preceding FPS and RLS, and such
conditions in their parents. It was hypothesized that an individual
or parental history of FPS and RLS would be found more often
in adolescents suffering from chronic pain than in their pain-free
peers. A secondary objective was to investigate the effect of other
early childhood factors and other parental factors on adolescent
FPS and to identify and control for potential confounders.

Materials and methods

This research was carried out as a cross-sectional case—control
study. Informed consent was obtained from adolescents and
their parents. The protocol was approved by the Human
Research Ethics Committee of the South Eastern Sydney and
Illawarra Area Health Service. Questionnaire distribution
occurred from September 2009 to February 2011.

Participants

Participants were aged between 10 and 18 years. Eligible
cases were consenting adolescents who were currently or
recently suffering from chronic pain, with chronic pain
being defined as having had regional or widespread pain
for longer than 3 months.** Cases were recruited from past
or current attendees of the Chronic Pain Clinic at Sydney
Children’s Hospital, Australia. Patients and their parents were
approached in the waiting room, by mail, or by telephone,
and were asked to fill out questionnaires at home. These were
completed either online or on hard-copy.

The control group consisted of adolescents who did not
have a current chronic pain condition and who were par-
ticipating in a community service program at the hospital.
Additional controls were recruited by visiting secondary
schools in the proximity of the hospital. Thirty minutes of

the community service hospital program, or, alternatively, the
science class, were allocated to filling in the questionnaires
under supervision of the researcher. Hard-copies were taken
home to be completed by the parents and to be returned to
the hospital in a pre-paid envelope.

Measures and assessments

The adolescent questionnaire assessed socio-demographic
factors, pain characteristics, childhood factors, and psy-
chological factors. The parent questionnaire assessed early
childhood factors, pain syndromes, and psychological factors
in their child, as well as pain syndromes and psychological
factors in each of the parents (Questionnaires are available
from authors on request).

Pain characteristics in cases: location,
intensity, disability
To assess the occurrence of chronic pain, thereby distin-
guishing between cases and controls, adolescents were asked
whether they had experienced pain that lasted longer than
three months during adolescence. If yes, they were requested
to report the diagnosis, the age of onset, and the location of
their pain using a body chart.3>3¢

The ‘Faces Pain Scale’?” was used to assess current pain
intensity. This scale consists of gender-neutral drawings of
faces, each with facial expressions differentiating various
levels of pain. The FPS has been validated as a measure of
pain intensity in children.?”** Participants in the current study
were asked to circle the face that best represented the worst
intensity of pain they had experienced in the past week.

The ‘Functional Disability Inventory (FDI)’*° was used as
ameasure of the impact of the pain on daily functioning. The
FDI is a measure of illness-related limitations in activity and
social functioning. It has been validated for use in children
and adolescents and has been found to have good concurrent
and predictive validity as well as strong internal consistency
reliability.*#° Respondents are required to indicate whether
over the past few days they have had any physical trouble or
difficulty in doing each of 15 everyday activities. Disability
is rated on a scale from 0 (‘no trouble’) to 5 (‘impossible’).
A total FDI score is obtained by adding the scores for all
15 items. A total FDI score ranging from 13 to 29 has been
considered to reflect moderate disability, while a score of
more than 30 reflects severe disability.*!

FPS in adolescents and parents
A FPS parent-report checklist was developed for the
purposes of the current study to assess adolescent and
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parent lifetime history of FPS. The parent completing the
checklist was asked to indicate whether the adolescent,
or either of their parents, had ever experienced any of the
FPS conditions (migraine, non-migraine headaches, RAP,
fibromyalgia) or RLS. RLS in adolescents was further
identified by a screening question* (“When you try to relax
in the evening or sleep at night, do you ever have unpleas-
ant, restless feelings in your legs that can be relieved by
walking or movement?”). Further, parents were asked to
complete a measure of GP for themselves and their child,
based on the widely accepted diagnostic criteria established
by Peterson in 1986.+

Childhood factors in adolescents

A survey of childhood factors was developed for the purposes
of the current study and administered to adolescents and
parents to assess for early childhood and current factors
that are possible or known risk factors for subsequent
pain. Adolescents were asked to report the time in hours
currently spent on physical exercise, sedentary activity (eg,
watching TV or playing on the computer), and playing a
musical instrument. Information was also obtained concern-
ing adverse life events (eg, death of a family member and
parental divorce) and medical history (eg, medication use,
hospitalization, and serious injuries). The parent question-
naire addressed further early childhood factors regarding
their child, including prematurity, birth weight, serious inju-
ries, hospitalization, adverse life events, prolonged fatigue,
acute pain problems, living away from home, low iron, low
vitamin D, and academic level.

Psychological functioning in adolescents

and their parents

The ‘Depression Anxiety Stress Scale (DASS-21)’* was
administered to the adolescents and their parents to assess
psychological functioning. The DASS-21 is a 21-item mea-
sure designed to assess symptoms of depression, anxiety,
and general stress over the past 1-week period. Items are
scored on a scale from 0 (‘Did not apply to me at all’) to
3 (‘Applied to me very much of the time’). The DASS-21
has been found to have good internal consistency and a stable
factor structure.* The measure has been validated for use in
adolescents**6 and adults.*’®

Data analysis

Differences between cases and controls were assessed using
Yates’ chi-squared tests and Fisher’s exact tests for categori-
cal variables and independent #-tests for continuous variables.

Where parents’ and adolescents’ answers contained inconsis-
tencies, analysis was conducted using data obtained from the
parents’ questionnaire only, as these answers were considered
generally more valid.

In analysing the association between chronic pain and
the occurrence of preceding FPS, the primary chronic pain
diagnoses reported by cases were not included in the analysis.
Furthermore, when the primary chronic pain diagnosis was
an extension of an earlier FPS, such as migraine and non-
migraine headaches, that particular FPS was not included
in the analysis. Thus only FPS unrelated to the primary
chronic pain diagnosis were used to analyze differences in
frequency of FPS reported by cases and controls, thereby
minimizing bias.

Logistic regression was conducted to develop a model of
multivariate associations as potential predictors of chronic
pain in adolescents. Other relevant variables that were pre-
viously univariately found to be statistically associated to
chronic pain were tested as possible confounders.

Results

Descriptives

Completed questionnaires were received from 45 cases,
with a response rate of 54%. Of the controls, 56 returned
the questionnaire. Participation rates were not calculated
for controls, as there was no precise record of the number of
adolescents approached at the secondary schools.

The gender distribution in both groups was similar,
showing a female predominance. Among the cases were
30 females (66.7%) and 15 males (33.3%), compared to
35 females (62.5%) and 21 males (37.5%) in the control
group. On average, cases were slightly younger than controls,
with a mean age of 14.1 years (SD 2.2, range 10-18) and
15.5 years (SD 1.3, range 13—17), respectively (£[69]=3.81,
95% confidence interval [CI]: 0.67-2.20, P < 0.001).

Pain characteristics in cases: location,

intensity, disability

Of the primary chronic pain diagnoses that were reported
by the cases, RAP was the most common, being reported
by nine cases (20%). Migraine and non-migraine headaches
were reported by five cases (11.1%) and GP by one case
(2.2%). A total of 27 cases (60%) reported a syndrome
other than GP, migraine, non-migraine headaches, RAP,
and RLS. In this category, the most common were chronic
widespread pain/fibromyalgia, chronic regional pain/limb
pain, and neuropathic pain. For three cases (6.7%), the
primary chronic pain diagnosis was unknown at the time of
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questionnaire completion. On the ‘Faces Pain Scale’, cases
reported a mean maximum pain intensity in the previous
week of 4.0 (SD 1.9, range 1-7). On the FDI, cases scored
amean of 13 (SD 11.9, range 0—46), which was considered
moderate disability.

Univariate analyses

FPS in adolescents and parents

As shown in Table 1, cases reported more lifetime FPS than
controls. Given the negatively skewed distribution for number
of FPS, a logarithmic transformation was carried out (after
a discrete value of 1 was added to remove zero responses)
before a t-test was computed to assess for differences between
cases and controls. The average lifetime number of FPS
reported by cases (excluding their primary chronic pain
diagnosis) was significantly higher than in controls: cases
reported an average of 1.31 FPS, relative to 0.30 in controls
([77] = 4.82, CI: 0.34-0.71, P < 0.001). Adolescents who
reported a total lifetime history of at least 3 FPS (including
RLS) were significantly more likely to have chronic pain in
adolescence (odds ratio [OR] =10.1, CI: 1.20-85.7 [Fisher’s
exact test], P =0.02).

When comparing cases to controls, a difference was
found in the specific type of FPS that they reported (Table 2).
After excluding the primary chronic pain diagnosis and any
FPS that were directly related to this primary diagnosis,
the most common additional FPS in the case group was
non-migraine headaches (28.9%), closely followed by RAP
(24.4%). Controls most commonly reported GP (7.1%). Case
adolescents reported an individual past history of migraines,
non-migraine headaches, RAP, and RLS significantly more
often than the controls (Table 2).

The parents of adolescents with chronic pain were sig-
nificantly more likely to report having migraines, RAP, or
RLS currently or in the past (Table 3). Significant relation-
ships were not found between adolescent chronic pain and
parental GP, non-migraine headaches, fibromyalgia, or other
pain syndromes.

Table | Individual history of prior FPS: total number of FPS
reported by cases and controls

Cases (N = 45) Controls (N =56)

N (%) N (%)
Reporting no FPS 13 (28.9) 45 (80.4)
Reporting | FPS 17 (37.8) 6 (10.7)
Reporting 2 FPS 5(11.1) 4(7.1)
Reporting 3 FPS 8(17.8) I (1.8)
Reporting 4 FPS 2 (4.4) 0 (0)

Abbreviation: FPS, functional pain syndromes.

Table 2 Individual history of prior FPS: specific FPS reported by
cases and controls

Cases Controls P-value OR 95%Cl

(N=45) (N=56)

N (%) N (%)
GP 8(17.8) 4(7.1) 0.18 2.8 0.8-10.0
Migraine 10 (22.2) 2 (3.6) 0.0l 7.7 1.6-37.3
Non-migraine 13 (28.9) I (1.8) <0.001 223 2.8-178.9
headaches
RAP 11 (244) 3(54) 0.0l 5.7 1.5-22.0
RLS 10(222) 3(54) 0.03 5.1 1.3-19.7
Other 7 (14.9) 4(7.1) 0.34 228 0.6-83

Abbreviations: Cl, confidence interval; FPS, functional pain syndromes; GP, growing
pains; OR, odds ratio; RAP, recurrent abdominal pain; RLS, restless legs syndrome.

Childhood factors in adolescents

Chi-square and Fisher’s exact tests revealed a number of
(mostly early) childhood factors to be significantly associated
with chronic pain in adolescents (Table 4). Chronic pain in
adolescence was significantly associated with a lower aca-
demic level, history of serious injury, history of adversity,
use of medication, the experience of prolonged fatigue, iron
deficiency, and being low in vitamin D. Sedentary activ-
ity, as assessed by watching television, was of borderline
significance. For adolescents with a history of serious injury,
the most common were fractures (cases: 62.5%; controls:
66.7%). Adversity was mostly specified as experiencing the
death of a family member (61.8%), parental divorce (17.6%),
and serious illness of a family member (11.8%).

Psychological functioning in adolescents and parents

A lifetime history of depression or anxiety requiring inter-
vention in adolescents was reported by parents significantly
more often in cases than controls (OR = 7.7, P = 0.01 and
OR = 3.4, P = 0.04, respectively). However, adolescent
cases and controls did not differ significantly in terms of

Table 3 Parental history of functional pain syndromes

Cases Controls P-value OR 95% CI

(N=45) (N=56)

N (%) N (%)
GP 7 (15.6) 5(8.9) 0.48 1.9 0.6-6.4
Migraine 23 (51.1) 15 (27.3) 0.03 2.8 1.2-6.4
Non-migraine 9 (20.0) 10 (18.2) 1.00 1.1 0.4-3.1
headaches
RAP 18 (40.0) 6 (10.9) 0.00 54 1.9-15.4
RLS 12 (26.7) 4(7.3) 0.02 4.6 1.4-15.6
Fibromyalgia 1 (2.2) 2 (3.6) 1.00* 0.6 0.1-6.9
Other 7 (15.6) 7 (12.7) 091 1.3 0.4-3.9

Note: Fisher’s exact test.
Abbreviations: Cl, confidence interval; GP, growing pains; OR, odds ratio; RAP,
recurrent abdominal pain; RLS, restless legs syndrome.

submit your manuscript

178

Dove

Journal of Pain Research 2014:7


www.dovepress.com
www.dovepress.com
www.dovepress.com

Dove

Childhood and parental associations with chronic pain in adolescents

Table 4 Associations in (early) childhood with chronic pain in adolescents

Cases (N = 45) Controls (N = 56) P-value OR 95% CI

N (%) N (%)
Academic level (below average) 15(33.3) 8 (14.3) 0.04 3.0 1.1-7.9
Birth weight (low [<2.5 grams]) 4(9.1) 3 (6.4) 0.71% 1.5 0.3-7.0
Prematurity 6 (13.3) 4(7.1) 0.33t 2.0 0.5-7.6
Hospitalization 23 (52.3) 22 (39.3) 0.27 1.7 0.8-3.8
Serious injury 10 (22.2) 3(54) 0.03 5.1 1.3-19.7
Adversity 21 (46.7) 13(23.2) 0.02 29 1.2-6.8
Acute pain 24 (53.3) 26 (46.4) 0.62 1.3 0.6-2.9
Living away from home 5(1LI) 5(8.9) 0.75t 1.3 0.4-4.7
Use of medication 28 (66.7) 5(9.8) <0.001 18.4 6.0-56.6
Using the computer (>2.5 hours a day) 13 (31.0) 11 (21.2) 0.40 1.7 0.7-4.3
Watching TV (>2.5 hours a week) 9(21.4) 3(5.8) 0.05 4.5 1.1-17.7
Playing instrument (>5 hours a week) 2 (4.8) 7 (13.5) 0.18t 0.3 0.1-1.6
Prolonged fatigue 20 (44.4) 6 (10.7) <0.001 6.7 24-187
Low iron Il (24.4) 4(7.3) 0.04 4.1 1.2-14.0
Low vitamin D 6 (13.3) 1 (1.8) 0.041 83 1.0-71.8
Hypermobility 3(7.1) 4(7.7) 1.00f 0.9 0.2-4.4
Physical exercise (>2.5 hours a week) 26 (61.9) 38 (73.1) 0.35 0.6 0.3-1.4

Note: Fisher’s exact test.
Abbreviations: Cl, confidence interval; OR, odds ratio.

current depression (OR = 3.1, P =0.09) and current anxiety
(OR = 1.5, P = 0.51) scores on the DASS-21. Similarly,
while self-reported history of depression and stress in par-
ents showed a significant correlation with chronic pain in
adolescents (OR =4.5, P < 0.001 and OR =2.8, P =0.03,
respectively), current DASS-21 ratings for the same variables
failed to show any such association (OR =1.3, P=0.75 and
OR =0.9, P =1.00, respectively).

Multivariate analysis

A model, including an individual history of previous RAP,
migraine and non-migraine headaches, was designed to
predict chronic pain in the adolescents while controlling for
confounders. GP and RLS were excluded from the model,
due to an insufficient and multicollinear correlation with
chronic adolescent pain, respectively. The only indepen-
dent variables that significantly influenced the relationship
between chronic adolescent pain and an individual history
of prior FPS were parental history of RAP and self-reported
parental depression; all other variables previously found to
be univariately associated with chronic adolescent pain were
excluded from the model. Given the sample size of N= 101,
this model, with five independent variables, had sufficient
power (power = 0.80, oo = 0.05) to detect medium effect
sizes (if these exist). The model was shown to sufficiently
predict chronic pain outcomes in adolescents, as proven by
Omnibus tests <0.05 and the Hosmer and Lemeshow test
>0.05 (Omnibus tests of model: P < 0.001; Hosmer and

Lemeshow test: P = 0.10). It had a relatively high predic-
tive ability and explained 36.4%—48.7% of the variance of
chronic pain in adolescents. Furthermore, the model could
correctly classify 77.8% of all cases and controls, as opposed
to 54.5% of the study population being correctly classified
when the independent variables were not included in the
model. The contribution of each of the independent variables
is displayed in Table 5.

Discussion

This study sought to investigate an individual and parental
history of functional pain syndromes (FPS) as possible
risk factors or associations with subsequent chronic pain in
adolescents. Although ‘functional’ has at times been used for
an essentially psychogenic condition ignoring the evidence
of neurobiological dysfunction, we have chosen to use this

Table 5 Variables in the multivariate model for statistical
prediction of chronic pain in adolescents

P-value OR 95% ClI

Individual history of

Migraine 0.03 7.8 1.3-48.4

Non-migraine headaches 0.01 18.3 2.0-170.0

RAP 0.0l 82 1.7-40.0
Parental history of

RAP 0.02 5.1 1.4-18.8

Depression 0.02 44 1.3-14.9

Abbreviations: Cl, confidence interval; OR, odds ratio; RAP, recurrent
abdominal pain.
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terminology, taking the lead from Mayer and Bushnell.’
These authors challenge the specific end-organ concept
and emphasise the shared epidemiological, clinical, and
biological features of the disorders reviewed. Furthermore,
they put forward evidence of common genetic susceptibility.
The disorders we have chosen to include in this study fall
within the functional pain group which they identified. Also,
we have evidence of the associations with each other and
indications of common vulnerability.'*#

FPS in adolescents and parents

Our results indicate a significant association between chronic
pain in adolescents and an individual history of prior FPS,
particularly regarding migraine, non-migraine headaches,
RAP, and also RLS. This is the first study to test multiple FPS
as potential predictive factors for chronic pain in adolescents.
In a recent study, Walker and colleagues found that 35% of
their population that suffered from childhood RAP contin-
ued to have chronic pain in adulthood.!” Similarly, previous
studies reported that early RAP and chronic widespread
pain increase the likelihood of chronic pain symptoms on
1-year and 4-year follow-up.'®?° These findings that link
certain FPS with chronic pain later in life are in agreement
with our results.

Associations between chronic adolescent pain and an
individual history of GP were not statistically significant. The
odds ratio of 2.8 found regarding GP in individual history
raises the question as to whether a larger research sample
might be needed to establish such associations.

Regarding a parental history of FPS, associations with
chronic pain in adolescents were found for parental migraine,
RAP, and RLS. Our results support the view that recurrent or
functional pain syndromes might be genetically influenced
and share heritable vulnerability traits, as supported by recent
studies.!®%32 No significant associations were found with
respect to parental GP, non-migraine headaches, and other
FPS. These results were surprising when compared to previ-
ous research on this topic, and may be due to our relatively
small sample size.>*

Multivariate analysis

A noteworthy strength of this present study is that logistic
regression was used to verify whether the associations found
with regards to the primary objective were independent or
whether they were biased by confounding factors. A model
was proposed to verify whether the associations concerning
the primary objective were correct or whether confounding
factors were of influence. The model showed that an

individual history of migraine, non-migraine headaches, and
RAP, along with parental RAP and parental depression were
the major factors associated with chronic adolescent pain
and might represent independent predictors. These findings
are in line with our expectations and with the literature, as
previously discussed.

Childhood factors in adolescents

In addition to an individual and parental history of FPS,
previous studies have addressed further known and poten-
tial risk factors for the development of pain disorders in
adolescence. These conditions were included in the protocol
to be controlled for as potential confounders. These include
age,'”?! gender,>>01315:1921 Jow birth weigh,? prematurity,*
childhood stress such as living away from home, adversity,
serious injury, acute pain, hospitalization,?"-?3235758 yge
of excess health services and medication,**?’” sedentary
activity,’® excessive exercise,?’?%3%° hypermobility,2%°
prolonged fatigue,?*%66? Jow vitamin D,*"%% and iron
deficiency.3265:66

In this study, the female predominance in the case group
was typical and reflects the results of previous research.
Two comparable studies illustrated that girls report higher
frequencies of recurrent pain and comorbidity of pain
syndromes than boys, particularly after menarche.*'* The
gender distribution was no different in the controls, where
a similar female predominance was determined. The lack
of difference in the numbers of female cases and controls
was an advantage in the current study as it ensured a more
homogenous study population.

Associations were found between chronic pain in the
adolescents and the variables age and academic level; both
were lower in cases than controls. However, these rela-
tionships were unexpected and not in agreement with the
literature.'®?! The results may be attributed to the recruitment
of the controls, who were approached during extracurricular
activities that might be attended more frequently by students
in higher grades and talented/gifted classes. Furthermore, the
assessments of academic status were current and it is possible
that respondents with chronic pain were underperforming
compared to their potential.

The associations found between childhood factors and
chronic pain in adolescents, such as serious injury, adversity,
prolonged fatigue, iron deficiency, and low vitamin D, were
in accordance with the literature,23-232%:313257.3961-66 \Medjcation
use in the cases was largely current and consequent to the
chronic pain. In contrast to the literature, this study did
not find a significant association between chronic pain
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in adolescents and low birth weight, prematurity, and
hospitalization,?>>°78 and was not powered to do so.

Psychological functioning

in adolescents and parents

Previous research has identified psychological disorders in
adolescents,?*%- as well as in their families,”*” to be asso-
ciated with chronic adolescent pain. Similarly, the current
study found that individual anxiety and depression, as well
as parental depression and stress, were significantly associ-
ated with chronic pain in adolescents. These associations
were found when assessed through a global adolescent/
parent self-assessment of anxiety, depression, and stress,
but surprisingly not when assessed through a questionnaire
of psychological functioning.

Given that this study assessed current, rather than preced-
ing, psychological factors, it is not possible to draw conclusions
about the etiology or direction of the association. However,
there is evidence from the literature to suggest that psychologi-
cal factors are significant risk factors for pain syndromes,* in
addition to being the consequence of chronic pain.

Limitations

This study has several limitations that should be considered
when interpreting the results. First, the relatively small
sample size might have reduced our ability to detect other
potentially statistically significant differences between the
cases and controls. While this study was sufficiently pow-
ered to show important associations, it was underpowered
to detect multiple less frequent associations with chronic
adolescent pain, such as some childhood factors. However,
we were not addressing known associations as a primary aim
of the study, but assessed these factors to allow controlling
for the most important confounders.

Second, data were obtained using questionnaires and
were primarily based on self-report. Steps were undertaken
to minimize biased recall, such as having parents confirm
(early) childhood factors and favouring parents’ answers
when adolescent and parent questionnaires contained
inconsistencies. Despite these precautions, the data may have
been subject to social desirability and other reporting biases,
as well as inadequate recall.

Third, the study sample was not completely representative
with regards to the sociodemographic population. Cases and
controls differed in age and seemed to come primarily from
middle and upper socioeconomic classes. The slightly older
age of the controls, however, will have allowed more time
for life prevalence of FPS and thus any age confounding

would have tended to reduce the significance of associations
between chronic pain and prior FPS.

Finally, although the case—control design enables iden-
tifying several associations simultaneously in a relatively
small population, this design also has its limitations.” The
method of selection of suitable controls is always an issue,
and limitations occur because the research has to be within
the bounds of practicable recruitment. Case—control studies
cannot determine causal direction of associations. Rather,
the associations found are hypothesis generating, guiding
testing by higher order methods.

Implications and directions

for future research

As the current study is the first to test FPS as potential pre-
dictors for subsequent chronic pain in adolescents, it lays
the foundation for further examination of risk factors for
chronic pain in adolescents. Research on this subject might
result in a better understanding of FPS and their etiology,
possibly leading to improved prevention, earlier intervention,
and better treatment.

Future research should aim to achieve a larger sample
size and more unbiased methods of data collection. It
should include designs to determine the trajectory and
inter-relationships between childhood FPS, by obtaining
the exact age of onset of these disorders. Furthermore, FPS
should be tested as independent risk factors for chronic pain
in both adolescents and adults. Prospective cohort studies
and randomized controlled trials are appropriate designs to
achieve these goals, having found support for a reasonable
hypothesis that FPS are risk factors for chronic pain disorders
in adolescents and probably adults.”
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