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Purpose: Recent research has suggested that autism spectrum disorder (ASD) and attention-
deficit hyperactivity disorder (ADHD) may be comorbid to pediatric chronic pain, but the
empirical support is yet scarce. Therefore, the current study aimed to investigate the occur-
rence of traits and symptoms consistent with clinically significant ASD and ADHD in a group
of children and adolescents with chronic debilitating pain and examine potential differences in
pain and demographic variables between children with and without clinically significant traits
and symptoms of ASD and ADHD.

Patients and methods: This cross-sectional study included 146 parent—child dyads (102
girls, 111 mothers, children 8—17 years) consecutively referred to a tertiary pain clinic. Parents
completed the Social Responsiveness Scale to assess autistic traits, and Conners-3 to measure
symptoms of ADHD in their children. Children completed the Liibeck Pain Questionnaire to
evaluate experienced pain.

Results: Among children, 20 (13.7%) received scores consistent with clinically significant ASD
and 29 (19.9%) received scores consistent with clinically significant ADHD, with a combined
prevalence of clinically significant ASD/ADHD traits and symptoms of 26% of the total sample.
Only 4.8% of children were previously diagnosed with either disorder. Among children with
clinically significant ASD traits, girls were more prevalent, parents reported lower health, and
the pain was more likely triggered by being in school. Among children with clinically signifi-
cant ADHD symptoms, there were no gender differences and pain was more likely triggered
by the family situation and new situations. No differences regarding pain intensity, duration,
or frequency were found between children with and without clinically significant ASD traits
or ADHD symptoms.

Conclusion: Children with debilitating chronic pain, particularly girls, may present with an
elevated risk of having a comorbid, possibly high-functioning, neurodevelopmental disorder.
Results suggest that clinical assessment of pediatric chronic pain should include screening for
neurodevelopmental disorders.

Keywords: attention-deficit hyperactivity disorder, autism spectrum disorder, executive function
deficits, comorbidity, pediatric chronic pain, sensory over-responsivity

Introduction

Autism spectrum disorder (ASD) is a neurodevelopmental disorder defined by altera-
tions in social communication and interactions, and a range of restricted, repetitive
behaviors and interests causing impairment.! Several studies have also reported
an altered sensory perception in ASD,>* and sensory abnormalities have recently
been included in the diagnostic criteria for the disorder.* Of children in the general
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population, ASD has an estimated worldwide combined
prevalence of 1.47%,°® with an overall male:female ratio
of 2.3:1.° Attention-deficit hyperactivity disorder (ADHD)
is another neurodevelopmental disorder, characterized by
overarching patterns of age-inappropriate inattention, hyper-
activity, and impulsivity causing impairment.* ADHD has a
worldwide combined prevalence of 5.29% in childhood' with
an approximate overall male:female ratio of 2:1.!" Research
shows that ADHD and ASD frequently overlap,'? and, despite
differences in clinical manifestations, may in part depend on
a shared neural dysfunction.'® Both children with ADHD and
children with ASD, eg, experience other challenges such as
irregular sleep-wake rhythm, reduced motor coordination
and balance,'*'7 and deficits in executive function, such as
impairments in cognitive flexibility and planning.!® Similar
to children with ASD, children with ADHD may also dis-
play sensory over-responsivity, which has furthermore been
associated with anxiety in both groups.'*?° In children with
ASD, sensory over-responsivity has also been linked to
greater deficits in social and adaptive behavior.?! In one study,
when exposed to an aversive stimulus, children with ASD
were not able to sustain the processing of social cues as the
sensory stimulation disrupted the neural networks support-
ing this function.?*? In children with ADHD, sensory over-
responsivity and impairments in the processing of stimuli,
such as pain, have also been linked to maladaptive behavior.?

Medical comorbidities, particularly of immunological,
neurological, and gastroenterological character, appear to be
common in children with ADHD or ASD.?** Research has
also shown that children with chronic medical conditions
inversely could present with an increased, but often unrec-
ognized, risk of having a neurodevelopmental disorder,?*26:7
and has recommended investigating the prevalence of ADHD
and ASD, particularly when the etiology of the medical
condition is unclear.

Chronic pain in children and adolescents, defined as
pain lasting longer than 3 months,* has an estimated over-
all worldwide prevalence of 20%-35%,7! and is more
common in girls as shown in both community and clinical
samples.?3%323 In many individuals, the etiology of pain
remains unexplained,* and the assessment and treatment of
children with persistent pain may therefore often be complex
and multifaceted,*® and should preferably also include parents
and the child’s social environment.?® Although evidence-
based multidisciplinary interventions exist, effect sizes
are modest and the number of treatment responders is still
unsatisfactory, especially at long-term follow up.?’® Under-
standing individual psychological attributes may be critical

to treatment outcome in pediatric chronic pain.** Recent
research has shown that youths with chronic pain may show
deficits in aspects of executive function and that some of
these deficits, eg, difficulty with unexpected change, may, in
fact, predate the onset of pain itself.** Moreover, psychiatric
disorders, in particular, anxiety and depression, are common
in pediatric chronic pain,*+** and have been associated with
elevated levels of functional impairments.’¢45 A few clini-
cal reports,*** a number of studies on abdominal pain,?**
a study on migraine,’! and a recent study on neuropsycho-
logical function in chronic pain*® have suggested that ASD
and ADHD may be comorbid to pediatric chronic pain and
that such comorbid neurodevelopmental conditions may go
undetected. Importantly, however, the prevalence of these
disorders, including clinically significant traits, in pediatric
patients with chronic pain is still unclear.*

Taken together, existing research suggests that children
with chronic pain conditions may be at risk of having an
undetected neurodevelopmental disorder, and due to such
comorbidity display more functional impairments®***® and
respond less well to treatment. Thus, there is an urgent need
to scientifically evaluate the co-occurrence of ASD, ADHD,
and pediatric chronic pain, and potential relations to pain
and demographic factors.

Within a clinical sample of children and adolescents
seeking tertiary care for chronic pain, we therefore aimed to
examine: 1) the occurrence of clinically significant traits and
symptoms of ASD and ADHD; 2) the proportion of children
with a previous diagnosis of ASD or ADHD; and 3) pos-
sible differences in demographic- and pain-related variables
between children with and without clinically significant traits
and symptoms of ASD and ADHD.

Materials and methods

Participants and procedure

The study utilized a cross-sectional design and included
146 Swedish speaking children and adolescents (referred
to as “children” unless specification is required) aged 8—17
years and their parents (one parent per child), consecutively
referred to a tertiary pain clinic due to chronic pain. Data
were collected from May 2013 to September 2016. At the
child’s first visit to the clinic, parent—child dyads were pre-
sented a study package including age-appropriate information
about the study in writing, consent forms for both parent and
child, and two sets of self-report questionnaires (parent and
child). Participants were excluded if they were non-Swedish
speakers and implicitly if the child was unable to answer the
questionnaire by him- or herself. Data were then returned
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in person from consenting participants prior to the clinical
assessment. The regional ethical review board in Stockholm
approved of the study (Dnr: 2013/231-31-4).

Measures

Demographic variables

Child demographic variables included gender, age (years,
months), and chronic somatic disease other than pain.
Parental demographic variables included gender, age (years),
parental self-reported level of education (basic education/
high school or university studies), parental self-reported
health from 1 (poor) to 5 (excellent), and parental self-
reported chronic pain (yes/no).

Autistic traits

The Swedish version of the parent report form of the Social
Responsiveness Scale (SRS) was used. The SRS measures
autistic traits in children aged 4-18 years and comprises 65
items rated on a 4-point Likert scale ranging from 0 (never
true) to 3 (almost always true), and its psychometric proper-
ties are well established.’>> General population norms are
available from German, British, Dutch, and Finnish samples
in Europe,*7 and for USA by the authors of the SRS.*
As the cutoff scores in the original SRS manual have been
higher than those in German, Dutch, Finnish and Japanese
samples, the original norms were used to minimize false
positives.>*** Upon completion of all items, raw total scores
and total T-scores were calculated. Clinically significant
ASD symptoms have been associated with T-scores =60,
and T-scores =75 are associated with an ASD diagnosis in
the severe range.* Established thresholds reliably distinguish
children with ASD from both non-affected children (sensi-
tivity 0.75 and specificity 0.96) and those with other child
psychiatric conditions (sensitivity 0.70 and specificity 0.90).5>
Completion time for the SRS was 15-20 minutes. Cronbach’s
alpha in the current sample was 0=0.94.

Symptoms of ADHD

The Conners Rating Scales are widely used for assessing
traits and problem behaviors associated with ADHD for
diagnostic and research purposes.®®®! The Conners-3 (C3)
constitutes the latest edition of the Conners with a refined
assessment of ADHD and updated norms.®* For the current
study, the Swedish version of the C3 parent report form was
used and results were compared with Swedish norms.*>% The
form comprises 110 items (of which 108 are numeric) that
utilize a 4-point Likert-type scale (from 0= not true at all to
3= very much true) for each item. The C3 parent question-

naire also generates an ADHD Index that has been shown
to accurately differentiate children with ADHD from those
without a clinical diagnosis (pooled sensitivities of 0.75
and pooled specificities of 0.75).62% Upon completion of all
items, raw total scores and total T-scores for the ADHD Index
were calculated. T-scores 260 indicate an elevated score and
T-scores =65 are associated with clinically significant ADHD
symptoms. Completion time for the C3 was 15-20 minutes.
Cronbach’s alpha in the current sample was 0=0.94.

Pain variables

Children completed the Liibeck Pain Questionnaire
(LPQ),5% a structured self-report questionnaire that contains
predefined single-item scales for the evaluation of pain dura-
tion and pain frequency during the preceding 3 months, and
predefined multi-item scales for the evaluation of pain site/s,
perceived trigger/s of pain, perceived reason/s for first pain
onset (see Tables S1 and S2 for details on item content). The
co-occurrence of other chronic somatic disease is assessed in
the LPQ using an open question where the respondent writes
the name of the disease. Single items have been shown to
be valid and reliable measures of pain, including frequency,
intensity, and duration,®” and previous studies have shown
that children and adolescents can report subjective pain
experiences reliably.®®*%° The intensity of pain was assessed
with a visual analog scale (VAS) included in the LPQ ranging
from “hardly noticeable pain” (0 cm) to “strongest imagin-
able pain” (10 cm) and six faces ranging from laughter to
crying. The LPQ was designed for epidemiological purposes
and has been used in several European studies where it has
shown satisfactory feasibility, content, and face validity.5> 67
The LPQ was translated from German into Swedish using
international guidelines’ and a pilot study was performed to
ascertain that the questionnaire was easy to understand and
could be completed within 10—15 minutes and required no
further instructions.

Data analysis

Assessments were included when data were available from
both parent and child in the dyad. Analyses of missing items
were performed for all measures. All continuous variables
were tested for assumptions of normality.”? Descriptive statis-
tics were used to assess and describe ASD and ADHD traits
(T-score means, SD, and cases in percent of T-scores above
stated cutoffs for clinically significant symptoms), child and
parent demographic and pain variables, and the proportion of
children already diagnosed with ASD, ADHD, or both. Dif-
ferences in child and parental pain and demographic variables
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between individuals with and without clinically significant
symptoms of ASD and/or ADHD (below or above T-score
cutoffs) were assessed with independent #-tests for continuous
data (or Mann—Whitney U tests for skewed continuous data).
For dichotomous variables, equality of proportions by group
status was assessed with y2-tests and confirmed/disconfirmed
with Fisher’s exact tests when the observed proportion of
positive cases in the sample was <5. P-value was set at <0.05.
The effect size for y*-tests and Mann—Whitney’s U tests were
transformed to Cohen’s d according to the formulas by Fritz
et al.” Effect sizes were considered small (¢=0.3), medium
(d=0.5) and large (d=0.8).”* All analyses were computed
using SPSS version 25.7

Power analysis

Power analyses were calculated based on the primary
research question, ie, the occurrence of clinically sig-
nificant traits and symptoms of ASD and ADHD. For
$=0.2 (power 80%) and a=0.05, calculations indicated
minimum n=61 for a descriptive study of a continuous
variable (calculations based on SRS and C3 with SD=10).
However, for the subgroup analyses of differences between
individuals with and without symptoms of ASD and/or
ADHD (y>-test) calculations indicated a minimum n=143
to detect a small effect size (d=0.3) with a maximum of 5
degrees of freedom (df). Likewise, for independent sample
t-test and Mann—Whitney’s U tests with an unequal alloca-
tion of participants into each group (20 minimum in one
group), the achieved power was =0.2 (power 80%) using
a=0.05, effect size (d=0.7), and two tails.”® Overall the
current study had sufficient power to detect statistically
significant differences.

Results

Sample characteristics

A total of 223 potential participants were approached and
190 parent—child dyads agreed to participate and provided
consent. Sixteen parent-child dyads were excluded for not
completing any measures, and a further 28 dyads were
excluded for returning incomplete forms (only child or only

parent ratings). Data from 146 parent—child dyads (102 girls
and 111 mothers) were finally included in the analyses. For
SRS and C3, less than 0.5% of values were missing on either
instrument, and missing data were imputed according to
scoring instructions in the respective manual.’>? Across all
items in the LPQ, 3.9% of data were missing. Missing data
from single item/categorical scales were not imputed. All
missing data were found to be missing completely at random
(Little’s MCAR=ns.).”’

Demographic variables

Detailed demographic information is presented in Table S1.
Mean age in years was 14.6 (children) and 45.7 (parents).
Of children, 34.5% reported comorbid chronic diseases,
mainly allergies and asthma (30.1%). Among parents, 32.8%
reported own chronic pain condition/s, and a mean paren-
tal self-rated health of 3.6, ie, between “Good” and “Very
good.” A majority of parents (58.6%) were educated at the
university level.

Pain variables (LPQ)

Data on pain variables are presented in Table S2. In short,
93.8% of children reported a pain duration of more than 6
months and the remaining 6.2% of at least 3 months. Fur-
thermore, 69.2% reported being in pain every day and an
additional 24% several times a week, 74% had pain from
three or more body sites with a headache being the most
common pain type (79.5%), followed by back pain (61%),
stomach pain (59.6%), and leg pain (48.6%). A total of 61.7%
of children reported not knowing of any diagnosis for their
pain condition. Reported pain triggers included physical exer-
cise (35.5%), being at school (22%), and worry (22%), but
41.1% were not able to identify any specific triggers. [llness
(22.9%), injury (16%), and physical exercise (13.9%) were
the most frequently perceived reasons for initial pain onset,
and 35.4% reported not knowing of any reason.

Autistic traits (SRS)

Results are presented in Table 1. SRS T-scores were cal-
culated for all 146 children in the sample. In total, 20

Table | Summary of SRS T-scores and cases within significant clinical range by gender and in total

Variable Girls (n=102) Boys (n=44) Total sample (n=146)
T-score mean (SD) 49.13 (11.375) 45.52 (7.2) 48.04 (10.404)
Skewness 1.535 0.861 1.627

Kurtosis 3.127 0.552 3.872

Cases above T-score cutoff >60 18 (17.6%) 2 (4.5%) 20 (13.7%)

Cases with indicated prior ASD diagnosis 3 (2.9%) 0 (0%) 3 (2%)

Abbreviations: ASD, autism spectrum disorder; SRS, Social Responsiveness Scale.
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children (13.7% of the total sample) including 18 girls
(17.6% of girls) and two boys (4.5% of boys) received
scores within the range consistent with clinically significant
ASD (T-score 260). Three girls (2% of the total sample)
had a prior diagnosis of ASD, including one that was also
diagnosed with ADHD, and all these children had T-scores
above the cutoff (100; 75; 73). Although the mean value for
girls (49.13) was slightly below the norm average mean of
50, the sample of autistic traits for girls was not normally
distributed, with a larger number of cases at both the lower
and the higher end as compared to the normal distribution.
For boys, the sample mean value (45.52) was below the
norm average mean.

Symptoms of ADHD (C3)

Results are presented in Table 2. T-scores for the ADHD
Index in C3 were calculated for all 146 children in the sample.
In total, 29 children (19.9% of the total sample) including
20 girls (19.6% of girls) and nine boys (20.5% of boys)
received scores within the range consistent with clinically
significant ADHD (T-score =65). Five children (three girls
and two boys; 3.4% of the total sample) had a prior diagnosis
of ADHD, including the girl with a diagnosis of ASD (see
above), and all these children had T-scores above the cutoff
(90; 89; 89; 88; 73). The current sample mean value was
higher for both girls (55.80) and boys (54.55) than the norm
average mean of 50.

ASD traits and ADHD symptoms

combined

In total, 38 children (26% of the total sample) scored within
the significant clinical range of either ASD or ADHD, includ-
ing 11 children (8% of the total sample) that scored above
the cutoff for both disorders. A total of seven children (4.8%
of the total sample) had a prior diagnosis of ASD or ADHD,
including one child (0.7% of the total sample) with a prior
diagnosis of both disorders.

Comparing children below and above
cutoff for clinically significant autistic

traits

Demographic variables

Detailed results are presented in Table S3. A y*-test examining
child gender showed that children in the above cutoff group
for clinically significant autistic traits were more likely to
be girls, y? (1, n=146)=4.463, P<0.035, d=0.36. Child age,
comorbid chronic illness, parental gender, parental age,
parental education, and parental chronic pain did not differ
between the below and the above cutoff groups for clini-
cally significant autistic traits. A Mann—Whitney’s U test on
parental health showed that the health among parents of
children with scores below the clinical cutoff for autistic
traits (Mdn =4) was significantly better than the health
among parents of children with scores above cutoff (Mdn =3),
U=787.500, P=0.020, d=0.46.

Pain variables

Results are presented in Table S4. In short, pain intensity, pain
duration, pain frequency, and pain sites did not differ between
children with and without clinically significant autistic traits.
x>-tests performed on perceived pain triggers showed that
among children with clinically significant autistic traits, the
pain was more likely to be reported as triggered by being
in school, »? (1, n=141)=7.197, P<0.007, d=0.46. Finally,
a y’-test examining differences in the perceived reasons for
initial pain onset showed that children with clinically sig-
nificant autistic traits were more likely to not know of any
reason for pain onset, y* (1, n=144)=8.887, P<0.003, d=0.52.

Comparing children below and above
cutoff for clinically significant ADHD
symptoms

Demographic variables

Results are presented in Table S5. Child age, child gender,
comorbid chronic illness, parental gender, parental age,

Table 2 Summary of C3 ADHD Index T-scores and cases within significant clinical range by gender and in total

Variable Girls (n=102) Boys (n=44) Total sample (146)
ADHD Index T-score, mean (SD) 55.80 (12.981) 54.55 (12.539) 55.42 (12.819)
Skewness 1.595 1.430 1.536

Kurtosis 1.284 0.900 I.141

Cases above T-score cutoff 265 20 (19.6%) 9 (20.5%) 29 (19.9%)

Cases with indicated prior ADHD diagnosis 3 (2.9%) 2 (4.5%) 5 (3.4%)

Abbreviations: C3, The Conners-3; ADHD, attention-deficit hyperactivity disorder.
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parental health, and parental chronic pain did not differ
between children with and without clinically significant traits
of ADHD. However, a y*-test examining the relationship
between parental education and cutoff group status showed
that parents of children with clinically significant traits of
ADHD were less likely to be educated at the university level,
72 (1,n=133)=4.479, P<0.034, d=0.37.

Pain variables

Results are presented in Table S6. Pain intensity, pain dura-
tion, pain frequency, pain sites, and perceived reasons for
pain debut did not differ between children with and without
clinically significant traits of ADHD. y*-tests performed
on all included pain trigger variables showed that the pain
of children with clinically significant traits of ADHD was
more likely to be triggered by “New situations,” y? (1,
n=141)=7.466, P<0.006, d=0.47 and by the “Family situa-
tion,” y? (1, n=141)=6.955, P<0.008, d=0.46.

Discussion

The aim of the present study was to investigate the occur-
rence of diagnoses as well as clinically significant traits and
symptoms of ASD and ADHD in children with chronic pain
referred to a tertiary pain clinic, and to evaluate differences
in demographic- and pain-related variables between children
with and without clinically significant traits and symptoms
of ASD and ADHD. It was found that 20 children (13.7%)
scored within the significant clinical range of ASD and 29
children (19.9%) scored within the significant clinical range
of ADHD, with a combined 26% of all children displaying
clinically significant traits and symptoms of either or both
conditions. As comparison, a large, population-based lon-
gitudinal case-control study using the parental SRS found
6.5% of control participants (mixed gender) to be within the
clinical ASD range,’® while a recent, although comparatively
small, study on youth with chronic pain in intensive inter-
disciplinary pain treatment found ASD in 8% and ADHD
in 18% of participants.* Furthermore, the scores for the C3
in the current sample were clearly elevated compared to the
norm average mean.

Although tentative due to the use of screening instruments
rather than a complete diagnostic assessment, the results from
the current study possibly illustrate an elevated prevalence
of ASD and ADHD in the present sample compared to the
general population,>*? suggesting that children with chronic
pain may be at risk for having a comorbid neurodevelopmen-
tal disorder. Notably, only 4.8% of the children in the sample
were already diagnosed with ASD or ADHD, supporting the

notion that neurodevelopmental disorders may go unrecog-
nized in many children with chronic pain.?*

Interestingly, no significant differences regarding pain
intensity, duration, frequency, or pain sites were found
between children with and without clinically significant
ASD traits or ADHD symptoms. It is possible that the cur-
rent study did not include children with more severe neuro-
developmental deficits for whom other medical problems
or functional limitations may have been prioritized over
presenting to a tertiary pain clinic. Therefore, the group
of children with clinically significant ASD traits or ADHD
symptoms in the current study could constitute an overall
more high-functioning group within the neurodevelopmental
spectrum, with a pain profile more similar to other children
with chronic pain.

Overall, the present study sample displayed similar
demographic and pain-related characteristics to other clini-
cal samples in pediatric chronic pain research, eg, included a
majority of girls.*3>*° Clinically significant ASD traits were
also more prevalent among girls than boys in the current
sample, with 17.6% of girls presenting scores in the clinical
range (as tentative comparison, the prevalence of ASD among
girls in the general population is 0.53% as reported by the
Centers for Disease Control and Prevention)®, as compared
to 4.5% of the boys. This result is also interesting in the light
of the ASD male:female ratio of 2.3:1 in the general popula-
tion.” Previous research has suggested that girls with ASD
traits in general populations may be harder to detect than
boys,” possibly due to the existence of an atypical female
autistic phenotype, which may be missed in clinical practice.
For example, it has been indicated that girls with ASD may
have behavioral abilities more similar to typically developing
children,® that they may be able to develop social “compen-
satory or camouflaging techniques,” and therefore be more
likely to appear in other areas of the health care system than
in psychiatric care due to their difficulties.®!

For children with clinically significant ADHD symp-
toms, there were no differences in the gender proportions in
the respective symptom cutoff groups, where 19.6% of girls
and 20.5% of boys received scores above the clinical cutoff.
As a comparison (although again tentative), the overall
prevalence of ADHD among girls in the general population
has been estimated to ~3.2%,% and among boys between
5.3%—7.1%, depending on inclusion criteria.®* Among girls
with ADHD, research has also found the disorder to be more
likely to be disregarded, even by health care professionals,
and girls are overall less likely to be referred for ADHD
diagnosis and treatment.®? This may also indicate that girls
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with ADHD are more likely to seek health care outside of
psychiatric care.

Parents of children with clinically significant ASD traits
reported lower self-rated health than parents of children
without, which is in line with previous research that found
parents of children with autism to suffer from more stress
and negative health outcomes than parents of children with
other disabilities.®

In children with clinically significant ASD traits, the
pain was more likely to be reported as triggered by being in
school compared to children without clinically significant
traits. Previous research has indicated that children with
ASD frequently experience difficulties with academic per-
formance, due to, eg, deficits in executive functions.® The
school environment also creates social challenges, which
may be difficult for these children.® Among the children with
clinically significant ADHD symptoms, the pain was more
likely to be reported as triggered by new situations and the
family situation compared to those without clinically signifi-
cant traits. This finding is in line with research showing that
the environments in families of children with ADHD tend to
be more stressful and conflict-ridden compared to families
with children without ADHD.}” Moreover, ADHD has also
been linked to dysfunction in, eg, social situations, including
a lower ability to handle common social demands, as well as
to deficits in executive function.®

As earlier noted, ADHD and ASD may in part depend on
an overlapping neural dysfunction,' and both children with
ASD and ADHD have in previous studies been shown to dis-
play sensory over-responsivity associated with non-adaptive
behavior.”?* Future studies should explore if such altered
sensory processing in combination with deficits in managing
competing stimuli, eg, pain, may influence the development
of chronic debilitating pain conditions. Moreover, deficits in
executive function rendering social interaction and academic
performance more burdensome may function as a chronic
stressor for these children, which may further increase the
risk for problems with health and functioning.® Future studies
may also explore if pain may share etiological mechanisms
with neurodevelopmental disorders, particularly in individu-
als with altered sensory processing.

A number of limitations should be considered when
interpreting the findings from this study. First, participation
was voluntary, which implies potential data bias. Notably,
however, the current sample characteristics were similar to
other research studies in pediatric chronic pain. Second, it
should be noted that participants did not receive the extensive

clinical assessment, including neuropsychological tests and
developmental history that are required for a full diagnosis
of ASD or ADHD, which makes any comparisons to preva-
lences based on full diagnoses tentative. Still, the sensitivity
and specificity reported for the instruments used indicate that
they can accurately differentiate between children with and
without ASD or ADHD.?>6264 Third, although the study was
adequately powered, larger sample size would have benefitted
sub-group analyses further. Finally, given the cross-sectional
nature of data, it is not possible to analyze any trajectories or
temporal relations between variables.

The current study contributes to the growing knowledge
about concomitant ASD or ADHD traits in chronic pediatric
pain. The findings from this study have clinical implications for
screening procedures, including assessment of neurodevelop-
mental disorders, and tailored treatments to match the specific
needs of children with these difficulties. Data also indicate that
parental interventions may be essential, as both parental health
and the family situation were factors associated with the level
of neurodevelopmental symptoms, which is in line with new
research on both pediatric chronic pain and neurodevelopmental
disorders, suggesting the importance of parental factors.*%
Future research may benefit from studies focused on under-
standing the pathophysiology behind the co-occurrence of
pain and neurodevelopmental disorders, including the relation
between the relation between sensory over-responsivity, execu-
tive alterations, and social functioning. The investigation of
functional disability associated with clinically significant ASD
and ADHD traits in children with chronic pain is also warranted,
given that these children may be at risk for more functional
impairments than other children with chronic pain. Finally, it
appears important to examine whether neurodevelopmental
comorbidity moderates treatment outcome in, eg, cognitive
behavioral treatments for pediatric chronic pain.

Conclusion

In a sample of 146 pediatric chronic pain patients, 13.7% and
19.9% scored within the significant clinical range of ASD
and ADHD respectively, with a combined 26% of children
displaying clinically significant traits and symptoms of either
or both conditions. Only a small subset of these children had
already been diagnosed with either diagnosis. Data suggest
that children with debilitating chronic pain, particularly girls,
may present with an elevated risk of having a comorbid, pos-
sibly high functioning, neurodevelopmental disorder. Clinical
assessment of pediatric chronic pain should include screening
for neurodevelopmental disorders.
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