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BACKGROUND: Very few studies have investigated the psychological
factors associated with the pain experiences of children and adolescents in
community samples.

OBJECTIVES: To examine the lifetime prevalence of, and psychological
variables associated with, persistent pain in a community sample of chil-
dren and adolescents, and to explore differences according to sex, age and
pain history.

METHODS: Participants completed the Childhood Anxiety Sensitivity
Index (CASI), the Child Pain Anxiety Symptoms Scale (CPASS), the
Multidimensional Anxiety Scale for Children-10 (MASC-10), the Pain
Catastrophizing Scale for Children (PCS-C) and a pain history question-
naire that assessed chronicity and pain frequency. After research ethics
board approval, informed consent/assent was obtained from 1022 individu-
als recruited to participate in a study conducted at the Ontario Science
Centre (Toronto, Ontario).

RESULTS: Of the 1006 participants (54% female, mean [+ SD] age
11.6+2.7 years) who provided complete data, 27% reported having experi-
enced pain that lasted for three months or longer. A 2x2x2 (pain history, age
and sex) multivariate ANOVA was conducted, with the total scores on the
CASI, the CPASS, the MASC-10 and the PCS-C as dependent variables.
Girls with a history of persistent pain expressed higher levels of anxiety sen-
sitivity (P<0.001) and pain catastrophizing (P<0.001) than both girls with-
out a pain history and boys regardless of pain history. This same pattern of
results was found for anxiety and pain anxiety in the older, but not the
younger, age group.

CONCLUSIONS: Boys and girls appear to differ in terms of how age and
pain history relate to the expression of pain-related psychological variables.
Given the prevalence of persistent pain found in the study, more research
is needed regarding the developmental implications of persistent pain in
childhood and adolescence.

Key Words: Children; Persistent pain; Psychosocial factors; Sex differences

La douleur persistante dans un échantillon
communautaire d’enfants et d’adolescents :

les différences de constructs psychologiques selon
les sexes

HISTORIQUE : Tres peu d’études ont porté sur les facteurs psychologiques
associés aux expériences de douleur d’enfants et d’adolescents provenant
d’échantillons communautaires.

OBJECTIFS : Examiner la prévalence 2 vie et les variables psychologiques
de la douleur persistante dans un échantillon communautaire d’enfants et
d’adolescents et explorer les différences selon le sexe, I'Age et les
antécédents de douleur.

METHODOLOGIE : Les participants ont rempli l'indice de sensibilité a
l'anxiété de l'enfance (CASI), I'échelle de symptomes d’anxiété liés a la
douleur chez l'enfant (CPASS), léchelle d’anxiété multidimensionnelle
pour les enfants-10 (MASC-10), 'échelle de catastrophisation de la douleur
chez les enfants (PCS-C) et un questionnaire d’antécédents de douleur qui
évaluait la chronicité et la fréquence de la douleur. Apres 'approbation d’'un
comité d’éthique de la recherche, 1 022 personnes recrutées pour participer
a une étude menée a 'Ontario Science Centre de Toronto, en Ontario, ont
donné leur autorisation ou leur consentement éclairé.

RESULTATS : Sur les 1 006 participants (54 % de femmes, 4ge moyen
[+ET] de 11,622,7 ans) qui avaient fourni des données completes, 27 %
ont déclaré avoir ressenti de la douleur pendantau moins trois mois. Les
chercheurs ont effectué une ANOVA multivariée 2x2x2 (antécédents de
douleur, 4ge et sexe), les indices totaux du CASI, de la CPASS, de la
MASC-10 et de la PCS-C servant de variables dépendantes. Les filles
ayant des antécédents de douleur persistante exprimaient des taux plus
élevés de sensibilité a 'anxiété (P<0,001) et de catastrophisation de la
douleur (P<0,001) que les filles n’ayant pas de tels antécédents et que les
gargons, quels que soient leurs antécédents. Les chercheurs ont constaté le
méme schéme de résultats relativement a l'anxiété et a l'anxiété de la
douleur au sein du groupe plus 4gé, mais pas du groupe plus jeune.
CONCLUSIONS : Les gar¢ons et les filles semblent différents pour ce qui
est du lien entre I'Age ainsi que les antécédents de douleur et 'expression
des variables psychologiques liées & la douleur. Etant donné la prévalence
de douleur persistante constatée dans 'étude, plus de recherches s'imposent
sur les répercussions de la douleur persistante sur le développement
pendant 'enfance et I'adolescence.

pidemiological research has shown persistent and recurrent pain to

be highly prevalent among children and adolescents. Studies con-
ducted within community settings in Europe estimate that between
25% and 37% of children report experiencing nonmalignant pain last-
ing for three months or longer, with nearly one-half and two-thirds of
this group still reporting pain one and two years later, respectively
(1-3). A recent Canadian school-based study (4) found that 60% of
children between nine and 13 years of age reported having at least
one type of recurring pain and 5% reported experiencing pain that
lasted for longer than a few months and that was present at the time of
the study. While a sizable proportion of youth report experiencing
persistent pain, Huguet and Miro (1) found that only a small propor-
tion of these individuals are severely impaired by it. Pain chronicity
among youth differs according to sex, with girls more likely to report

continuing pain (2,5,6). Hence, it appears that persistent pain during
childhood and adolescence is a widespread phenomenon.

Pediatric pain has important economic, social and psychological
repercussions. Research conducted in the United Kingdom has
found that costs associated with treating pediatric chronic pain are
estimated to be £8000 (approximately CAD$13,000) per patient
(7). The presence of pain in children has been associated with lower
self-reported quality of life (5), functional disability (8,9), high
emotional distress including symptoms of depression and anxiety
(10), increased school absenteeism (11), elevated usage of health
care services (12), impaired sleep (9) and poor self-rated health (4).
The impact of chronic pain in children and adolescents goes beyond
the individuals affected, with more than one-third of parents of
children with pain reporting clinically significant levels of stress and
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TABLE 1
Demographic characteristics

Characteristic

Age, years, mean + SD 11.6+2.7
Female sex 545 (54.2)
Ethnicity
White 605 (60.1)
Other 115 (11.4)
East Asian 73 (7.3)
South Asian 66 (6.6)
African Canadian 48 (4.8)
African Caribbean 40 (4.0)
Middle Eastern 27 (2.7)
Hispanic/Latino 25 (2.5)
Aboriginal 7(0.7)
Living with
Both parents 780 (77.5)
One parent 176 (17.5)
Relatives 26 (2.6)
Other 24 (2.4)

Data presented as n (%) unless otherwise indicated

depression (10). The occurrence of persistent pain, therefore, has
broad implications for a child’s physical and emotional well-being,
which extend to the immediate family environment.

Several constructs are believed to play important roles in the
development and maintenance of persistent pain, including anxiety
sensitivity, pain catastrophizing, and fear of pain or pain anxiety
(13). Anxiety sensitivity is conceptualized as a fear of anxiety-related
sensations stemming from a belief that such anxious feelings can lead
to harmful emotional, social and physical consequences in and of
themselves (14). Pain catastrophizing involves the tendency to
ruminate and worry about pain-related sensations, to magnify the
consequences of pain and to feel helpless in the face of pain (15).
Pain anxiety encompasses somatic, cognitive, fearful, and escape or
avoidance reactions to pain (16). Fear-avoidance models of chronic
pain are instrumental to our understanding of pain-related disability
in adults, and this conceptualization of disability has been extended
to pediatric populations (13,17). It has been suggested that individ-
uals who exhibit high levels of anxiety sensitivity, pain catastrophiz-
ing and pain anxiety tend to react to pain in a state characterized by
hyperarousal and hypervigilance, which increases the tendency to
engage in avoidance or escape (13). This avoidance can lead to
inactivity and disuse of pain-affected areas and, in turn, decondi-
tioning of muscular and skeletal structures, which is likely to result in
increased pain in the future (13). Consistent with this conceptualiza-
tion, anxiety sensitivity and pain anxiety were shown to relate sig-
nificantly to pain disability in a sample of children and adolescents
with chronic pain (17). Consequently, there appears to be a con-
siderable need to investigate the relevance of these constructs in
child and adolescent populations.

Many pain-related psychological factors have been examined in
chronic pediatric pain samples, and this research has provided a strong
basis for understanding the complex and multifaceted experience of
pain in childhood and adolescence. There is, however, a paucity of
research that examines the experience of pain in nonclinical samples.
Community-based research is necessary to uncover the way pain is
experienced by young people, regardless of whether treatment is
sought or available to them. The objectives of the present study were
to ascertain the lifetime prevalence of pediatric pain in a Canadian,
community-based sample, explore sex and age differences in the preva-
lence of pain, and examine how children and adolescents who report
having experienced persistent pain differ from those who do not with
respect to psychological variables including anxiety, anxiety sensitiv-
ity, pain anxiety and pain catastrophizing.
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METHOD

Participants

Data were collected from 1022 children and adolescents who were
between eight and 18 years of age (mean [+ SD] 11.6+2.7 years).
Twelve children withdrew from the study before completion; the par-
tial data they provided were not used. The data from four other chil-
dren were excluded because of obvious inaccuracies (eg, age input as
52 years).The final sample consisted of 1006 participants, 54.2% of
whom were female. More than one-half of the participants identified
themselves as white (60.1%). The majority of participants lived with
both parents (77.5%). Table 1 summarizes the demographic character-
istics of the sample.

Procedure

The present study was approved by the Research Ethics Board of
York University (Toronto, Ontario) and the research division of
the Ontario Science Centre in Toronto. The project was conducted
at the Ontario Science Centre during a four-week period in the
summer of 2009. The Ontario Science Centre is an interactive
science-based museum open to the public. It was selected as the
setting for the present research because it provides access to an
ethnically and culturally diverse sample of individuals. The Ontario
Science Centre limits the duration of studies to approximately
20 min. Accordingly, the research protocol was designed to take
approximately 20 min to complete. The intention was to recruit
1000 participants (approximately 250 participants per week). Child
and adolescent visitors between eight and 18 years of age, accom-
panied by a parent or guardian, were approached by a research team
member who provided them with information about the study.
Parents or guardians, and their children, who expressed an interest
in participating were led into the testing room. Informed consent
was obtained from each parent or guardian before his or her child
participated in the study. Verbal assent was also obtained from each
child before beginning the study. Participants were helped by their
parents/guardians or research assistants if any clarification regarding
the questions was needed. All self-report questions were adminis-
tered to the participants using laptop computers equipped with
MedialLab Research Software (version 2006.2.40, Empirisoft
Corporation, USA). Computer administration of questionnaires
has been shown to be as reliable and valid in child and adolescent
samples as traditional paper-based methods (18). Participants
began by answering basic demographic questions (age, sex, ethni-
city and living arrangements) followed by pain history questions.
Participants then completed the following questionnaires: the
Childhood Anxiety Sensitivity Index (CASI), the Child Pain
Anxiety Symptoms Scale (CPASS), the Multidimensional Anxiety
Scale for Children-10 (MASC-10) and the Pain Catastrophizing
Scale for Children (PCS-C). The order of questionnaire adminis-
tration was randomized for each participant using the built-in ran-
domization feature of MedialLab Research Software.

Measures

CASI: The CASI (19) is an 18-item scale that assesses anxiety sensi-
tivity or the fear of anxiety-related sensations, adapted for use in chil-
dren from the original ASI (20). Individuals are asked to rate how
much they agree with each item on the basis of their own experience,
from 1 (none) to 3 (a lot). If a particular item is a sensation or feeling
that an individual is not familiar with, he or she is asked to rate the
item according to how he or she would imagine responding if such a
sensation or feeling occurred. Total scores range from 18 to 54. The
CASI has been shown to have a satisfactory test-retest reliability
(r=0.76 to 0.79) and good internal consistency (a=0.87) (19).
Moreover, scores on the CASI have been shown to correlate signifi-
cantly with panic and agoraphobia-related symptoms of anxiety
(r=0.71), indicating strong construct validity (21).

CPASS: The CPASS (22) is a modified version of the 20-item version
of the PASS (23) designed to assess pain-specific responses to fear and
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TABLE 2 TABLE 3

Pain characteristics for total sample Frequency distribution of sample according to age, sex
Variable n (%) and pain group

Pain persisting longer than 3 months n (%)

Yes 268 (26.6) Age Pain Boys Girls
No 738 (73.4) Younger Persistent pain 64 (6) 66 (7)
Pain frequency No persistent pain 200 (20) 210 (21)
No pain 186 (18.5) Older Persistent pain 65 (7) 73 (7)
Less than once a month 293 (29.1) No persistent pain 132 (13) 196 (19)

Once or twice a month 277 (27.5)
Once or twice a week 191 (19.0)
Every day 59 (5.9) correction to control for multiple comparisons. As recommended by

anxiety in children as young as eight years of age. Each item is rated on
a scale from O (never) to 5 (always), for a total score ranging from O to
100. Preliminary results suggest that the CPASS has good internal
consistency (a=0.89 to 0.903), strong construct validity (correlates
with the PCS-C), good discriminant validity (shows only modest cor-
relations with the MASC-10) and strong concurrent validity (signifi-
cantly associated with pain frequency) (22). The data for the
validation study (22) of the CPASS came from the same sample as the
present study.

MASC-10: The MASC-10 (24,25) is a shortened version of the ori-
ginal 39-item self-report measure that assesses anxiety symptoms in
children and adolescents. The MASC-10 contains questions per-
taining to physical symptoms of anxiety, social anxiety, harm avoid-
ance and separation anxiety. Children rate the extent to which each of
the statements is true about them on a scale from O (never true about
me) to 3 (often true about me). The MASC-10 has good internal
consistency (a=0.89), high test-retest reliability (r=0.86), good con-
vergent validity (high correlation with other anxiety measures such as
the Revised Children’s Manifest Anxiety Scale) and good discrimin-
ant validity (no significant correlation with depression measures such
as the Children’s Depression Inventory) (24).

PCS-C: The PCS-C (26) is a 13-item self-report measure that assesses
the tendency to catastrophize about pain. The scale has been modified
from the original PCS (Sullivan et al [15]) and adapted for use in chil-
dren. Each item describes a thought or feeling that individuals may
have when they are in pain, and is rated from O (not at all) to
4 (extremely). Total scores range from O to 52. Preliminary results sug-
gest that the PCS-C has good internal consistency (a=0.90) and cor-
relates highly with pain intensity (r=0.49) and disability (r=0.50).
Pain history questions: Three questions were used to assess the pain
history and pain frequency characteristics of the participants. The first
question was used to examine rates of persistent pain (“Have you ever
had pain that lasted for three months or longer?”). If individuals
answered “yes” rather than “no” to this question, they were prompted
to an open-ended question asking them to describe the nature of this
pain (“What type of pain was it?”). All individuals were then asked to
describe how frequently they experienced pain from a fixed set of
descriptors (“less than once a month, once or twice a month, once or
twice a week, everyday, or no pain”).

Data analysis

All data were analyzed using SPSS (version 17.0.2, IBM Corporation,
USA). 2 tests were used to examine the presence of sex and age dif-
ferences in the rates of persistent pain and average frequency of pain
experienced. A 2x2x2 (pain history [persistent pain, no persistent
pain], age [median split: eight to 11 years, 12 to 18 years] and sex
[boys, girls]) multivariate ANOVA (MANOVA) was conducted, with
the total scores on the CASI, the CPASS, the MASC-10 and the
PCS-C as dependent variables. Significant findings from the
MANOVA were followed up with univariate ANOVAs. The magni-
tude of each effect was examined using partial n%. Significant inter-
action effects were decomposed using simple effects with a Bonferroni
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Tabachnick and Fidell (27), before computing the MANOVA, F__
ratios were used to assess for possible violations of the homogeneity of
variance assumption. To calculate an Fratio, the largest cell vari-
ance is divided by the smallest cell variance, and a quotient of >3
suggests that the assumption of homogeneity of variance has been
violated when sample sizes between groups are unequal (27). AILF_
ratios were found to be <3. Data are presented as mean = SD unless
otherwise indicated.

RESULTS

Pain characteristics

Table 2 displays a summary of pain prevalence and frequency charac-
teristics. Approximately 27% (n=268) of the sample reported having
experienced pain that persisted for three months or longer. On
examining the types of persistent pain reported, it became clear that
participants tended to use either sensory descriptors or bodily loca-
tions to classify their pain. Almost one-quarter (23%) of those
reporting having experienced persistent pain described their pain
using sensory descriptors without identifying a bodily location (eg,
“aching”, “dull” or “sore”). Of those who reported experiencing per-
sistent pain, the types/locations of persistent pain reported were
diverse: 16% reported pain in the lower limbs, 10% reported pain in
the head, face or mouth, 8% reported pain in the upper shoulders or
limbs, 5% reported abdominal pain, 4% reported pain in the thoracic
region, 3% reported pain in the lower back or spine, 2% reported
pain in the cervical region and less than 1% reported pain in the anal
or genital region. In addition, 15% reported pain of an emotional
nature (eg, “sadness”, “feeling empty” or “depression”) and 13% of
the sample did not specify the origin or type of pain experienced.
The subsequent data analyses were performed with the emotional
pain and unspecified groups both removed and included. There were
no significant differences in terms of findings; therefore, these groups
remained in the analyses.

Sex, age, pain prevalence and pain frequency

2 tests were used to examine sex and age differences in the prevalence
of persistent pain and average pain frequency. Prevalence differences
were found for boys but not for girls, with a significantly greater number
of older boys (12 to 18 years of age) reporting having experienced persis-
tent pain compared with younger boys (x%[1, 1, n=1006]=4.29, P=0.05).
Table 3 presents the number and proportion of the total sample in each
group. Significant age differences in pain frequency were not found for
boys (2[4, 1, n=1006]=3.01, P=0.56) or for girls (x*[4, 1, n=1006]=4.48,
P=0.35). Significant sex or age differences were not found for the type of
pain reported.

Pain history, age and sex differences according to psychological
variables

A 2x2x2 (pain history [persistent pain, no persistent pain], age [median
split: eight to 11 years, 12 to 18 years] and sex [boys, girls]) MANOVA
revealed a significant main effect of pain history (Wilks’ A=0.98,
Fl4, 995]=5.7, P<0.001, n2=0.022), sex (Wilks’ A=0.94, F[4, 995]=14.1,
P<0.001, 12=0.056) but not age (Wilks' A=0.99, F[4, 995]=1.4, P=0.23).

Significant effects were found for the three-way pain history x age X sex
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TABLE 4
Summary of univariate ANOVAs
Source Ss df MS F P n?
CASI
Age 0.00 1,930 0.00 0.00 0.9
Sex 1428.1 1,930 1428.1 39.4 <0.001 0.04
Pain history 3254 1,930 3254 89 0.003 0.01
Sex x pain history 257.0 1,930 257.0 7.1 0.01 0.01
Age x sex x pain history 73.8 1,930 73.8 2.0 0.15
CPASS
Age 106.3 1,930 106.3 0.6 0.41
Sex 4017.1 1,930 4017.1 15.7 <0.001 0.03
Pain history 7386 1,930 7386 28 0.09
Sex x pain history 1179 1,930 117.9 0.5 0.1
Age x sex x pain history 1746.5 1,930 1746.5 6.8 0.01 0.01
MASC
Age 655 1,930 655 21 0.3
Sex 9456 1,930 9456 30.2 <0.001 0.03
Pain history 189 1,930 189 0.6 0.44
Sex x pain history 244 1,930 24.4 0.8 0.38
Age x sex x pain history 329.8 1,930 329.8 105 0.001 0.01
PCs-C
Age 129.0 1,930 129.0 1.3 0.26
Sex 3508.6 1,930 3508.6 34.4 <0.001 0.04
Pain history 1296.3 1,930 1296.3 12.7 <0.001 0.01
Sex x pain history 3789 1,930 3789 3.7 0.05 0.004

Age x sex x pain history 229.7 1,930 229.7 2.3 0.13

CASI Childhood Anxiety Sensitivity Index; CPASS Child Pain Anxiety
Symptoms Scale; MASC-10 Multidimensional Anxiety Scale for Children-10;
PCS-C Pain Catastrophizing Scale for Children

interaction (Wilks' A=0.99, F[4, 995]=2.48, P=0.04, 12=0.01), two-way
pain history x sex interaction (Wilks’ A=0.98, F[4, 995]=5.5, P<0.001,
1#=0.022), the age x sex interaction (Wilks' A=0.99, F[4, 995]=2.5,
P=0.04, 1?=0.011), but not the age x pain history interaction (Wilks’
A=0.99, F[4, 995]=0.323, P=0.86).

Table 4 presents a summary of the univariate ANOVAs. The pat-
tern of univariate ANOVA results was the same for the CASI and
PCS-C; namely, a significant main effect of sex, pain history, and a
significant two-way sex X pain history interaction effect. As shown in
Figure 1, girls with a history of persistent pain had significantly higher
scores on the CASI (31.2+7.5) (F[1, 998]=15.8, P<0.001) and PCS-C
(22.9+11.7) (F[1, 998]=20.2, P<0.001) than girls without a history of
persistent pain (CASI: 28.7+5.9, PCS-C: 18.8+10.1), whereas boys
did not differ significantly according to pain history on the CASI
(F[1, 998]=0.125, P=0.72) or the PCS-C (F[1, 998]=2.7, P=0.09). The
two-way interaction effect was also examined by comparing sex within
pain history. Among participants with a history of persistent pain, girls
had significantly higher scores than boys on the CASI (F[1, 1003]=28.1,
P<0.001) and the PCS-C (F [1, 998]=23.5, P<0.001). Among partici-
pants without a history of persistent pain, girls had significantly higher
scores than boys on the CASI (F[1, 1003]=12.0, P=0.001) and the
PCS-C (F[1, 998]=11.31, P=0.001).

The pattern of significant univariate ANOVA effects was the same
for the CPASS and the MASC-10; namely, a significant main effect of
sex, and a significant three-way age X sex X pain history interaction.
For the CPASS, the effects of sex and pain history were significant in
both the younger (F[3, 998]=5.02, P=0.002) and the older age groups
(F[3, 998]=7.88, P<0.001). An analysis of simple effects according to
age group revealed several significant findings. As shown in Figure 2
(top panel), in the younger age group (eight to 11 years), girls without
a history of persistent pain (30.3+16.6) had significantly higher scores
than boys without a history of persistent pain (24.2+15.6), (P=0.001)
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Figure 1) Mean + SEM scores on the Childhood Anxiety Sensitivity Index
(CASI) and the Pain Catastrophizing Scale for Children (PCS-C) accord-
ing to pain history and sex. Girls with a history of persistent pain had signifi-
cantly higher scores on the CASI and PCS-C than girls without a history of
persistent pain. Boys did not differ significantly according to pain history.
Note that the range of scores, which does not include O, has been restricted
to facilitate plotting

whereas boys and girls with persistent pain did not differ significantly.
As shown in Figure 2 (bottom panel), in the older age group (12 to
18 years), girls with a history of persistent pain (33.5+19.8) had sig-
nificantly higher scores on the CPASS than boys with (24.7+13.5)
and without (22.7+14.5) a history of persistent pain (all P<0.01).
Finally, among adolescents without a history of persistent pain in the
older age group, girls (28.4+14.4) had significantly higher scores than
boys (23.1+14.5, P=0.01).

For the MASC-10, the effects of sex and pain history were signifi-
cant in both the younger (F[3, 998]=5.23, P=0.001) and the older age
groups (F[3, 998]=10.35, P<0.001). As shown in Figure 3 (top panel),
in the younger age group, girls without a history of persistent pain had
significantly higher scores (11.6+5.9) than boys without a history of
persistent pain (9.9+4.6) (P<0.001), whereas boys and girls in the
persistent pain group did not differ significantly. In the older age group
(Figure 3, bottom panel), girls with a history of persistent pain
(13.3£6.7) had significantly higher scores on the MASC-10 than both
boys with (8.0+4.6) and without (9.4+4.9) a history of persistent pain
(all P<0.001).
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36 - Younger Children

—— Boys
341 _o— aGirls

32 A
30 A
28 A
26 -

24 4

Total Score (mean + SEM)

22 A

20 T T
Persistent Pain No Persistent Pain

Pain Status

Older Children
36 -

—il— Boys
341 o airls

32 A
30 A
28 A
26 A

24 -

Total score (mean +SEM)
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Persistent Pain No Persistent Pain

Pain Status

Figure 2) Mean + SEM scores on the Child Pain Anxiety Symptoms Scale
(CPASS) according to age, sex and pain history. In the younger age group
(eight to 11 years), girls with no history of persistent pain had significantly
higher scores than boys with the same pain history. In the older age group
(12 to 18 years), girls with a history of persistent pain had significantly
higher scores than boys with the same pain history as well as boys with no
history of persistent pain. Note that the range of scores, which does not
include 0, has been restricted to facilitate plotting

DISCUSSION
The purpose of the present study was to examine the lifetime preva-
lence of, and psychological variables associated with, persistent pain in
a Canadian community sample of children and adolescents. The
results demonstrate that the rate of persistent pain (27%) is consistent
with previously conducted epidemiological research in child and ado-
lescent community samples (2,11). Van Dijk et al (4) reported a much
lower chronic pain prevalence rate of 5% in their study of Canadian
children. This disparity, however, is likely attributed to differences in
pain classification because they assessed point prevalence, classifying
pain as chronic if it had lasted for a few months and was still present at
the time of the study. The rate of persistent pain in the present sample
is comparable with estimates of pain in adult populations. Research
using stratified sampling has found that approximately 17% to 45% of
adults have experienced an episode of chronic pain lasting three
months or longer (28-30). It appears that persistent pain during child-
hood and adolescence is not a rare occurrence; however, there are
definite gaps in our understanding of the time course of pain and
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Figure 3) Mean + SEM scores on the Multidimensional Anxiety Scale for
Children-10 (MASC-10) according to age, sex and pain history. In the
younger age group, girls with no history of persistent pain had significantly
higher scores than boys with no history of pain. In the older age group, girls
with a history of persistent pain had significantly higher scores than both boys
with and without a history of pain. Note that the range of scores, which does
not include 0, has been restricted to facilitate plotting

developmental trajectories within children and adolescents. For
instance, little is known about how the presence of persistent pain in
these life stages relates to pain experiences as an adult. A cohort-based
study found that individuals who had experienced recurrent headaches
as children were more likely to report having headaches and other
physical symptoms in adulthood than those who did not report such
pain during childhood (31). Prospective, longitudinal research is
needed to ascertain the extent to which various types of persistent
pain experienced during childhood and adolescence are risk factors for
the development of chronic pain in adulthood.

Unlike a number of previous studies, the present sample did not
exhibit significant sex differences in the prevalence of persistent
pain or the frequency characteristics with which pain is experienced
(2,6,32). It is important to note, however, that other large-scale
Canadian epidemiological studies have also failed to find such a sex
disparity in the prevalence of persistent pain (4,33). This lack of a
sex effect in the present study could be due, in part, to differences
between community-based and hospital- or clinic-based samples. Sex
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differences in health care use are fairly well established, and these
disparities have also been found in child and adolescent samples,
with girls being more likely to seek care for illness and pain than boys
(34-36). If girls solicit medical treatment for pain more often than
boys, they may become overrepresented in hospital and clinic settings.
In 2009, Fillingim et al (37) reviewed the evidence for sex differences
across a number of pain conditions and noted that a sex disparity
within children and adolescents tends to emerge only after the onset
of puberty. Given this assertion, we expected to find a greater propor-
tion of older girls reporting persistent pain compared with younger
girls, which was not the case. A number of different factors, including
the research setting as well as the age distribution of the study sample,
therefore, could influence whether a sex difference in pain prevalence
is likely to emerge. The notion that girls are more likely to experience
persistent pain than boys appears to warrant further investigation.

In contrast to the absence of sex differences in pain prevalence,
differences in sex and pain history were found for anxiety sensitivity
and pain catastrophizing across age groups, and for general anxiety
and pain anxiety, when age group was taken into account. Overall,
girls had higher levels of anxiety sensitivity and pain catastrophizing
than boys. With regard to general anxiety and pain anxiety amongst
the older age group (12 to 18 years), girls with a history of persistent
pain had significantly higher scores than those without a pain hist-
ory, but this was not the case for boys. Even girls without a history
of pain expressed higher levels of anxiety, anxiety sensitivity, pain
anxiety and pain catastrophizing than boys. According to the
diathesis-stress model of chronic pain and disability, anxiety sensi-
tivity is a vulnerability factor (diathesis) that contributes to a
greater likelihood of responding to injury and other pain experien-
ces (stress) with catastrophic thinking and greater fear of pain,
which in turn, affect function and disability through avoidance
(38). In the present study, anxiety sensitivity levels did not differ
significantly according to age group. Consistent with this finding,
anxiety sensitivity has been shown to remain fairly stable over time,
with adolescents maintaining high or low levels, suggesting the
construct to be trait rather than state based (39). Given the well-
documented findings of a sex difference in pain prevalence in the
adult literature (37), the absence of a similar effect in the present
sample, coupled with the presence of a difference in anxiety sensi-
tivity between boys and girls, introduces the possibility that the
pre-existing higher levels of anxiety sensitivity among girls will
ultimately contribute to a greater prevalence as they are inevitably
exposed to everyday injuries and/or other painful events. Only
longitudinal research can address whether these psychological fac-
tors represent developmental vulnerabilities or are consequences of
pain and become exacerbated as a result of a pain-related condition.
Future research might test the relationships between anxiety sensi-
tivity, pain anxiety and pain catastrophizing amongst girls with a
history of persistent pain and whether this model applies to boys.

The results of the present study indicate that boys with and with-
out a history of persistent pain did not differ in their expression of
these pain-related psychological constructs, suggesting that current
models of chronic pain may not pertain to both sexes equally. While it
is necessary to acknowledge that such models were originally developed
to explain how chronic pain is maintained in clinical adult popula-
tions, it seems likely that similar mechanisms should apply to children
and adolescents. Interestingly, such sex differences are partly congru-
ent with research in adults. In general, women have been shown to
respond to pain with greater negative affectivity than men (40). A
study of individuals with chest pain (41) found that anxiety sensitivity
was related to pain only in women. Similarly, pain catastrophizing has
been shown to contribute uniquely to the experience of experiment-
ally induced acute pain in women but not in men (42). Using a cold
pressor task, Sullivan et al (42) found that levels of pain catastrophiz-
ing related significantly only to women’s pain ratings. Girls have been
shown to use more emotion-focused coping strategies than boys in the
face of pain (43). From a developmental perspective, cognitive or
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affective responses to pain appear to differ according to sex within
childhood and adolescence. Whether these differences are socially or
biologically driven is unknown, but the notion that they may not be as
relevant to the pain experiences of boys requires further study.

While several significant differences according to age, sex and pain
history were found on all the measures in the present study, the magni-
tude of each of these effects was small. Using partial n2, the differences
between these groups, although significant, accounted for only a small
proportion of variance (1% to 5%). There may be several reasons for
this discrepancy between significant findings and very small effects.
We used a community, rather than a clinical or psychiatric sample,
and, as such, it would be expected that the degree of difference
between groups would not necessarily be dramatic or extreme. The
constructs of interest to the present study exist on a continuum and are
expressed to some degree by everyone. The results of the present study,
nonetheless, provide valuable normative information for all of the
variables assessed. Although the differences between groups may have
been small, important patterns of findings did, indeed, emerge.

The present study does have limitations. First, all data were
obtained through self-report without external validation from parents
or health care professionals. Second, the project was cross-sectional
and inferences cannot be drawn with regard to the temporal relation-
ship between persistent pain and the psychological variables that were
assessed. Finally, conducting the present project at the Ontario
Science Centre and using a convenience sample had both benefits and
drawbacks in terms of the generalizability of the study findings. Due to
time constraints, we were unable to include additional questions relat-
ing to socioeconomic status and other important demographic factors
such as whether individuals were from urban or rural areas. Nonetheless,
given the ethnic diversity of our sample, it does not appear that there
is any reason to believe that our sample differs dramatically from the
population at large. However, the price of admission to the Ontario
Science Centre ($18 for adults and $11 for children) may be an
obstacle for certain segments of the population.

SUMMARY

The results of the present study show persistent pain in Canadian
youth to be fairly common, and the lifetime prevalence rate to be
consistent with estimates in other child and adult populations. Male
and female children and adolescents appear to express the psycho-
logical constructs associated with pain in a different manner, with the
latter higher than the former on all measures except in the younger age
group for which girls and boys did not differ in pain anxiety and gen-
eral anxiety. The applicability of current models of persistent pain to
both sexes appears to warrant further investigation.
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