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AIM To analyse the prevalence of pain, pain sites, pain severity, and pain interfering with
work or daily activities and sleep in adults with cerebral palsy (CP).
METHOD This was a cross-sectional study based on data from 1591 adults (16-76y, median

age 25y; 879 males, 712 females; Communication Function Classification System [CFCS]

ABBREVIATIONS
CFCS Communication Function
Classification System

CPUP Cerebral Palsy Follow-up
Program

EDACS Eating and Drinking Ability
Classification System

MACS Manual Ability Classification

System

levels |I-V) in the Swedish Cerebral Palsy Follow-up Program. Pain severity was rated for
several body sites and pain interference with activities/work and sleep was also evaluated.
Logistic regression was used to estimate the odds ratios (ORs) of the factors associated with
the prevalence of pain and pain interfering with activities/work or sleep.

RESULTS Pain was reported in 1059 of 1591 adults; a higher proportion self-reported pain
(69.9%) compared to proxy-reported pain (62.4%). More adults classified in CFCS level |
(72.5%) reported pain compared to those in CFCS levels Il to V (56.5-64.9%). Adults with
severe/very severe pain had a sixfold risk of pain interfering with activity/work (OR=6.68; 95%
Cl 4.99-8.96) and sleep (OR=6.60; 95% CI 4.84-8.98).

INTERPRETATION Two-thirds of adults with CP experienced pain, which is likely to be

underreported in individuals who do not communicate efficiently or rely on proxy reports.
Pain strongly interfered with activities and sleep; thus, it must be assessed and treated more

effectively.

Pain is one of the most common secondary conditions in
adults with cerebral palsy (CP) with estimates of chronic
pain as high as 75%." Different types of pain at various
body sites are frequent in this population, with a predomi-
nance of musculoskeletal pain.”* Pain has a negative influ-
ence on several factors, such as reduced mobility, lower
levels of self-care, reduced overall function, and lower
health-related quality of life.*”

Most of the body of work related to pain and CP to date
has been performed in relation to children. Both the fre-
quency and intensity of pain are higher in older children
with CP than in younger children® and pain is more often
reported in females and in individuals whose gross motor
function is more severely compromised.” Pain sites tend to
correlate with the level of gross motor function; in general,
pain is most commonly reported in the lower extremities
in children and adolescents with CP.”® In terms of the
pain experienced by adults with CP, females still seem to
be disproportionally affected,”” although there are excep-
tions.! However, whether pain sites and the distribution of
pain by level of gross motor function differ in adulthood is
not clear. Some studies have reported that pain appears to
be more evenly distributed across the level of gross motor
function severity in adulthood'*'* than in childhood.
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As in the general population, pain increases with age in
individuals with CP. There are many theories as to why
pain seems to increase very rapidly in this population. Sev-
eral studies”™'™'* have shown that a decline in gross motor
function over time manifested as reduced balance, walking
ability, and range of motion, and an increase in physical
fatigue and problems related to spasticity. In individuals
with CP who walk, a crouched standing posture may lead
to reduced hip and knee extensions that worsen over time
due to gravity and the altered position of body segments in
relation to each other."” Contractures and deformities most
commonly affect the spine and lower extremities and can
lead to scoliosis, pelvic obliquity, hip dislocation, wind-
swept deformity, and foot deformities.'®!” For instance,
adults with spastic CP who reported deteriorated walking
function over 7 years, also reported higher pain frequen-
cies, greater pain severity, greater effects of pain on daily
activities, greater physical fatigue, and reduced balance."!
Moreover, individuals with CP were no less prone to other
debilitating painful comorbid conditions that affect those
without CP, such as arthritis, asthma, diabetes, or cardio-
vascular disease.'®

The purpose of this study was to analyse the prevalence
of pain, pain sites, pain severity, and pain interfering with
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work/other daily activities and sleep in adults with CP at
all functional levels.

METHOD

A cross-sectional registry study was performed based on
data from all adults in the Swedish Cerebral Palsy Follow-
up Program (CPUP)" from 1st January 2015 to 31st
December 2018.

The CPUP is a combined national follow-up program
and registry for people with CP in Sweden,'” which was
started in southern Sweden in 1994. Since 2005, the CPUP
has been a national health care program and quality reg-
istry approved by the Swedish National Board of Health
and Welfare; almost all families (98%) who have a child
with CP have agreed to participate.’ In 2009, the CPUP
started offering follow-ups to adults with CP and by 2018,
20 of 21 health care regions in Sweden had started to enrol
adults and report assessment data in the registry. Most of
the adults currently enrolled were not followed in the
CPUP as children. The standardized follow-ups of adults
include clinical assessments of joint range of motion, scol-
iosis, posture, mobility, gross and fine motor functions,
communication, eating and drinking abilities, spasticity,
information on pain, treatments, fractures, and use of
orthoses and assistive devices, as well as patient-reported
outcome measures to assess health-related quality of life,
fatigue, and fear of falling.

Classifications and measurements
CP was defined according to Rosenbaum et al.?' The inclu-
sion and exclusion criteria of CP were based on the Surveil-
lance of Cerebral Palsy in Europe,” with inclusion of all
permanent but not unchanging disorders of movement and
posture due to non-progressive brain injuries before the age
of 2 years. The subtypes were divided into unilateral spastic
CP, bilateral spastic CP, ataxic CP, dyskinetic CP, and
mixed type/unclassifiable CP.?* Age was calculated based on
date of birth and date of examination. Age was grouped into
six categories: 16 to 19; 20 to 24; 25 to 29; 30 to 39; 40 to
49; and 50 to 76 years. In general, young people aged 16 to
19 years old still attend school and live with their parents,
and the twenties are formative years in terms of finding
one’s position in society (e.g. higher education, family for-
mation, job market entry) warranting a greater granularity
in terms of age categories. Adults over 50 years were
grouped since there were few in each age category.
Functional levels were classified by local physical thera-
pists, occupational therapists, and speech and language
pathologists who performed the examinations according to
the expanded and revised version of the Gross Motor
Function Classification System (GMFCS),”* the Manual
Ability Classification System (MACS),** the Communica-
tion Function Classification System (CFCS),”> and the
Eating and Drinking Ability Classification System
(EDACS).?® The assessment schedule for adults in the
CPUP is based on the GMFCS level of the individual,
where those classified in GMFCS level I are offered an

What this paper adds

e Two-thirds of adults with cerebral palsy (CP) experienced pain from a med-
ian of three body sites.

® Pain is likely to be underreported in adults who do not communicate effi-
ciently or rely on proxy reports.

e Adults with CP in severe pain had a sixfold risk of pain interfering with
activity/work and sleep.

examination every third year, those in GMFCS level II
every second year, and adults classified in GMFCS levels
IIT and IV every year.

Prevalence of pain (Do you experience pain?) was either
self- or proxy-reported as ‘yes’ or ‘no’. If pain was reported,
pain severity was rated for the following 10 body sites: neck;
back/spine; shoulder; arm/hand; hip/thigh; knee; feet/lower
leg; head; stomach; or other location. No specific body dia-
gram was used. Laterality was not accounted for and pain in
the right and/or left side was calculated as one site. As
applicable, pain severity (How much bodily pain have you
had during the past 4 weeks?) was graded according to the
Short Form Health Survey 36°” into one of the following
response options for each relevant pain site: 1=none; 2=very
mild; 3=mild; 4=moderate; 5=severe; 6=very severe. Finally,
items from the Short Form Health Survey 36 were used to
query those with pain as to how it had interfered with activ-
ities (During the past 4 weeks, how much did pain interfere
with your normal activities and work? Including both work
outside the home and housework) and sleep (During the
past 4 weeks, how much did pain interfere with your sleep?)
using the following response options: 1=not at all; 2=a little
bit; 3=moderately; 4=quite a bit; 5=extremely.

This study was carried out in accordance with the Code
of Ethics of the World Medical Association (Declaration
of Helsinki) for experiments involving humans. Ethical
approval was granted by the Regional Ethics Committee in
Lund (no. 2009/341).

Statistical analyses

A »* test was used for univariate analysis of categorical vari-
ables. A Spearman’s rank correlation coefficient was used to
analyse the relationships between the functional classifica-
tons (i.e. GMFCS, MACS, CFCS, and EDACS). Logistic
regression was used to estimate the unadjusted and adjusted
odds ratios (ORs) of factors associated with the prevalence
of pain, pain interfering with activity/work, and pain inter-
fering with sleep. The area under the curve and Nagelkerke
pseudo R? were used to estimate the model fit. The preva-
lence of pain was dichotomized into pain or no pain. Severe
pain was dichotomized into experiencing severe or very sev-
ere pain versus not experiencing severe pain. All significance
tests were conducted at the 0.05 level. SPSS v26 (IBM
Corp., Armonk, NY, USA) and SAS v9.4 (SAS Institute,
Cary, NC, USA) were used for all statistical analyses.

RESULTS
In total, data on 1591 adults with CP (16-76y, median age
25y; 879 males, 712 females) were reported in the database
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Table 1: Characteristics, pain prevalence, and pain reported as severe or very severe by the 1591 adults with cerebral palsy (CP)

Participants

Pain prevalence

Severe pain

% p n % p

n % n
Sex
Male 879 55.2 533 60.6 <0.001 168 19.1 <0.001
Female 712 44.8 526 73.9 217 30.5
Age group, y
16-19 316 19.9 202 63.9 <0.029 55 17.4 <0.001
20-24 469 29.5 296 63.1 95 20.3
25-29 291 18.3 189 64.9 69 23.7
30-39 255 16.0 190 74.5 82 32.2
40-49 145 9.1 102 70.3 43 29.7
50-76 115 7.2 80 69.6 41 35.7
CP subtype
Spastic unilateral 346 21.8 230 66.5 0.393 87 25.1 0.614
Spastic bilateral 880 55.4 597 67.8 218 24.8
Ataxic 74 4.7 42 56.8 17 23.0
Dyskinetic 214 13.5 139 65.0 43 20.1
Mixed type/unclassifiable 74 4.7 49 66.2 20 27.0
Missing data 3
GMCS level
| 345 21.7 229 66.4 0.990 66 19.1 0.078
1l 336 21.1 220 65.5 96 28.6
I} 241 15.1 162 67.2 59 245
\Y, 302 19.0 203 67.2 73 24.2
\Y 367 23.1 245 66.8 91 24.8
MACS level
| 407 25.7 278 68.3 0.407 94 23.1 0.464
Il 399 25.2 272 68.2 105 26.3
i 250 15.8 158 63.2 53 21.2
I\ 219 13.8 137 62.6 59 26.9
\Y 308 19.5 208 67.5 71 23.1
Missing data 8
CFCS level
| 716 46.1 519 72.5 <0.001 194 27.1 0.002
1l 204 13.1 129 63.2 57 27.9
i 186 12.0 105 56.5 40 215
I\ 202 13.0 131 64.9 49 24.3
\ 244 15.7 149 61.1 36 14.8
Missing 39
EDACS level
| 759 55.1 515 67.9 0.734 181 23.8 0.123
Il 201 14.6 138 68.7 64 31.8
1} 168 12.2 109 64.9 45 26.8
I\ 111 8.1 70 63.1 26 23.4
\Y 139 10.1 97 69.8 29 20.9
Missing data 213
Pain report
Self-report 1098 70.6 767 69.9 0.004 305 27.8 <0.001
Proxy-report 457 29.4 285 62.4 77 16.8
Unclear or missing data 36 7 19.4 3 8.3

GMFCS, Gross Motor Function Classification System; MACS, Manual Ability Classification System; CFCS, Communication Function Classifi-
cation System; EDACS, Eating and Drinking Ability Classification System.

(Table 1). Information on pain was self-reported by 1098
adults and proxy-reported for 457; data on who reported
the pain (self vs proxy) were missing for 36 adults.

Prevalence of pain and pain severity

Current pain was reported in 1059 (66.6%) adults and was
more common in females (73.9%) than males (60.6%)
(p<0.001). No significant differences in pain were found in
reladon to CP subtype, GMFCS, MACS, or EDACS levels
(Table 1). However, significantly more adults classified in
CFCS level I (72.5%) reported pain compared to those in
CFCS levels II to V (56.5-64.9%) (p<0.001). Pain was
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reported by a slightly higher proportion of adults in the 30
to 39-year-old age range (74.5%), compared to those in
the younger and older age groups (p<0.029). Pain was
more frequently reported (p=0.004) by those who self-re-
ported (69.9%) compared to those who had someone else
report as their proxy (62.4%) (Table 1).

Severe or very severe pain in the past 4 weeks was
reported by 385 adults (24.2%) and was more commonly
reported (p<0.001) by adults who self-reported (27.8%)
compared to those who relied on proxy reports (16.8%).
Severe or very severe pain in the past 4 weeks was reported
by a higher proportion of females, adults over 30 years of



age, and by those adults classified in a higher level of com-
munication (CFCS level I) (Table 1).

In the multivariate logistic regression analyses (Table 2),
being a female was strongly associated with reporting both
pain and severe pain in the past 4 weeks, whereas an asso-
ciation with older age was only evident for severe pain.
CFCS level was strongly negatively associated with report-
ing both pain and severe pain, with lower communication
levels being associated with less reported pain. In a model
not controlling for proxy reports, which was associated
with lower levels of pain and less severe pain, the associa-
tion between pain and CFCS level was stronger (results
not shown). The same tendency was noted for severe pain,
although in this case, the proxy report explained almost all
associations between CFCS level and pain. However, this
could potentially be a result of the relatively few individu-
als in our sample reporting severe pain. GMFCS levels IV
and V were associated with reporting both pain and severe
pain when controlling for CFCS level and proxy report.

Pain sites

Of the 1059 adults experiencing pain, 53 individuals had
missing data on pain site. In most of these cases, pain
information was reported by proxies who commented that
it was difficult to know where the individuals experienced
pain and how severe the pain was. Back pain was the most
common pain site, which was reported in 528 of 1006
adults, corresponding to 33.1% of the 1591 adults in the
study. Pain in the lower extremities, such as hips/thighs
(n=451), feet/lower legs (n=384), or knees (#=362) was
more frequent than pain in the upper extremities, such as

Table 2: Logistic regression of factors associated with pain prevalence
and severe pain prevalence in adults with cerebral palsy (n=1518)

Pain, OR (95% CI)  Severe pain, OR (95% Cl)

Male (ref) - _
Female 1.65% (1.32-2.06) 1.72% (1.35-2.20)
16-19y (ref) - -

20-24y 0.94 (0.69-1.29) 1.18 (0.80-1.75)
25-29y 1.07 (0.76-1.53) 1.54° (1.01-2.35)
30-39y 1.42° (0.97-2.07)  2.06° (1.35-3.13)
40-49y 1.20 (0.77-1.89) 1.66° (1.01-2.73)
50-76y 1.12 (0.69-1.82) 2.40% (1.44-4.01)
GMFCS level | (ref) — -

GMFCS level Il 1.14 (0.80-1.61) 1.63° (1.10-2.40)
GMFCS level llI 1.36 (0.91-2.02) 1.29 (0.83-2.00)
GMFCS level IV 1.65° (1.12-2.44) 1.64° (1.07-2.52)
GMFCS level V 1.97% (1.26-3.10)  2.98% (1.79-4.97)
CFCS level | (ref) - -

CFCS level Il 0.56° (0.39-0.79)  0.88 (0.61-1.28)
CFCS level lIl 0.447 (0.29-0.65)  0.65° (0.42-1.01)
CFCS level IV 0.51° (0.32-0.81)  0.86 (0.52-1.44)
CFCS level V 0.357 (0.21-0.60)  0.44" (0.23-0.85)

Self-report (ref)
Proxy report
Constant

0.66° (0.46-0.97)
1.73?

0.49° (0.31-0.77)
0.15%

Overall correct classification of pain 63.9%; area under the curve
(AUC)=0.65; Nagelkerke R?<0.082. Severe pain 75.3%; AUC=0.67;
Nagelkerke R?=0.094. p<0.01; Pp<0.05; °p<0.1. OR, odds ratio; Cl,
confidence interval; GMFCS, Gross Motor Function Classification
System; CFCS, Communication Function Classification System.

shoulders (#z=340) or arms/hands (»=291). Pain in the neck
(n=335), head (n=316), or stomach (n=305) was almost as
common as pain in the upper extremities. An additional
278 adults reported pain at other sites, such as teeth, ears,
or pressure-related pain.

The median number of pain sites in those in pain was
three (25th to 75th centiles: 1-5), and almost three out of
four adults (74.2%) reported pain in more than one site.
Four or more pain sites were reported in 408 adults, of
whom 319 reported four to seven pain sites and 89
reported pain in eight to 10 sites. Only 259 of the 1006
adults with reported pain sites (25.7%) reported one pain
site, 191 reported two pain sites, and 148 reported three
pain sites respectively. Pain severity at different pain sites
is shown in Figure 1 according to sex, GMFCS level, and
age. Although some trends can be noted, especially for sex,
the differences were generally not statistically significant.
The same tendency was seen for stomach pain, with pain
severity ranging from a mean of 3.7 in males (95% CI 3.5-
3.9) to 3.9 in females (95% CI 3.7 to 4.1), and from 3.7 in
individuals classified in GMFCS level I (95% CI 3.4-4.0)
to 4.1 in individuals classified in GMFCS level V (95% CI
3.8-4.3).

Pain interference with daily activities/work or sleep

Pain interfering with normal activities/work inside and out-
side the home was reported in 600 of 997 adults with pain
(missing data, #=62) (Fig. 2), ranging from a little bit
(n=276) to extremely (n=41). Slightly less than half of the
adults, 462 of 991 (missing data, #=68), experienced pain
interfering with sleep, ranging from a litte bit (#=194) to
extremely (7=47) (Fig. 2).

There was an increasing trend of more pain interfering
with sleep reported in adults classified in higher GMFCS
levels (p<0.001). Pain was reported to interfere extremely
with sleep in 9.4% of the adults classified in GMFCS level
V compared to 0.4% of adults classified in GMFCS level
I. No other statistically significant differences were seen in
pain interfering with activities/work or sleep in adults at
different functional levels classified according to MACS,
CFCS, EDACS, or CP subtype. However, there was a
slightly higher proportion of females experiencing pain
interfering with daily activities/work (p=0.002) and sleep
(p<0.001) compared to males, in particular for more severe
interference with daily activities/work graded as quite a bit
(152% females vs 8.7% males) and extremely (4.5%
females vs 3.8% males). The same tendency was noted for
sleep, where almost twice as many females had more severe
pain interfering with sleep graded as quite a bit (11.9%
females vs 6.0% males) or extremely (5.7% females vs
3.8% males).

Pain interfering with daily activities/work increased with
age from 29.2% in 16 to 29-year-olds to 48.7% in 50 to
76-year-olds (p=0.001). The same trend for age was seen
for sleep (p=0.021), where a lower proportion of 16 to 29-
year-olds (24.8%) reported pain interfering with sleep
compared to 50 to 76-year-olds (34.6%). Pain severity was
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Figure 1: Mean level of pain severity with 95% confidence interval (Cl) (2=very mild; 3=mild; 4=moderate; 5=severe; 6=very severe) for musculoskeletal
pain sites: neck (7=335); back/spine (7=528); shoulder (7=340); arm/hand (n=291); hip/thigh (n=451); knee (n=362); feet/lower leg (n=384), based on sex,

Gross Motor Function Classification System (GMFCS) level, and age.
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Figure 2: Pain interference with activities/work and sleep based on the data of 997 and 991 adults respectively of the 1059 who reported pain (missing

data: n=62 for activities/work; n=68 for sleep).

associated with interference with daily activities/work and
sleep. Adults with severe or very severe pain had a sixfold
risk of pain interfering with daily activities/work
(OR=6.68; 95% CI 4.99-8.96) and sleep (OR=6.60; 95%
CI 4.84-8.98). The ORs were similar after adjusting for
sex and age, that is, daily activities/work (OR=6.35; 95%
CI 4.73-8.53) and sleep (OR=6.38; 95% CI 4.66-8.71).

DISCUSSION

In this study, we analysed the prevalence of pain, pain
sites, pain severity, and pain interfering with activities/work
and sleep in adults with CP at all functional levels. Based
on our findings, pain was highly prevalent in adults with
CP. In fact, two out of three adults in this study reported
pain, and of those, one in four reported severe pain. The
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prevalence of pain in this study is similar to previous find-
ings of pain in adults with CP in Sweden,”® but higher
than recently reported rates for younger adults in their
early twenties in Sweden (49%).” This supports the notion
that the frequency of pain increases rapidly during early
adulthood and younger middle age in this population.

The prevalence of pain (66.5%) was slightly lower than
what has been reported internationally (70-82%),"*" but
this may be partially explained by different inclusion and
exclusion criteria, definitions of pain, and recall periods. A
recent meta-analysis’ of 15 studies, including a total of
1243 adults, defined pain as any current or chronic pain
and showed a prevalence similar to our findings (70%).
Interestingly, pain prevalence was higher in studies exclud-
ing adults with severe cognitive impairments both for



current (85%)° and chronic pain (75%)." Pain prevalence
was higher than what has been reported for children with
CP,5 although in Sweden the same items are used to assess
pain in the CPUP;*” however, the rates for adults are simi-
lar to international findings of pain in adolescents with
CP.*%*! Back pain was most frequently reported in the
current study, which is in agreement with some previous
ﬁndings.3 211 However, this stands in contrast to a recent
systematic review,” where legs were identified as the most
commonly reported pain site in adults with CP. We found
a higher prevalence of pain associated with the hips/thighs
than what has been reported in Norway, where higher
rates of pain were reported in the neck and feet."" This
could potentially be explained by the higher proportion of
adults classified in GMFCS level V in our sample com-
pared to the majority classified in GMFCS level I in the
Norwegian study.

Of interest, pain sites appear to differ between children
and adults with CP. Research on pain in children suggests
that it is more frequent in the lower extremities.’ Pain sites
also seem to differ based on GMFCS level. Pain in the feet
is more common in children classified in GMFCS levels I
and II than in those classified in GMFCS levels III to V,
who are more likely to experience pain from the knees and
hips.® In adulthood, back pain seems to become more of a
concern,’ which is also a common problem in the general
population. Adults have pain in more sites than children. In
adults, 75% report pain in more than one body site,
whereas the corresponding numbers for children with CP
vary between 36% and 66% even though the categorization
of sites differs slightly between studies.*’' Although not
assessed in this study, having pain at several sites might be
indicative of a more generalized type of pain, as opposed to
more local pain, which appears to be more common in chil-
dren. It is also possible that over time pain is more likely to
become chronic and that the increase of age-related comor-
bidities and secondary conditions in this population of indi-
viduals also affects the nature of the pain experienced.

Both prevalence and severity of pain were more frequent
in adults who self-reported compared to adults with proxy-
reported pain. This differs from previous findings in ado-
lescents with CP, where a significant agreement has been
reported between self-reported and proxy-reported pain®!
and speech was not associated with reporting of severe
pain. In our study, significantly more adults classified in
CFCS level I (72.5%) reported pain compared to individu-
als classified in higher CFCS levels and this association
was even stronger in the multivariate analysis. Therefore,
we can assume that not only the ability to communicate
matters, but also that the efficiency of communication has
a great impact in adults with CP. The fact that proxy
reporting was associated with less pain in the multivariate
analysis further emphasizes the importance of the ability to
communicate effectively to accurately identify pain. This
may not be very surprising, but the magnitude of the asso-
ciation is a cause for concern. CFCS levels II to IV are
associated with half the likelihood of reporting pain (OR

approximately 0.5) compared to CFCS level I and even
lower for CFCS level V. It is unlikely that other unob-
served factors could explain such a strong association.
Therefore, the results of this study raise the question of
how reliable these types of pain questions are for adults
with CP. The Swedish version of the Short Form Health
Survey 36 was used and it has shown good psychometric
properties when evaluated in a non-stratified, random,
national sample of 18 to 75-year-olds; however, it has not
been evaluated specifically for adults with CP in Sweden.?’
Alternative pain measures, such as numerical rating scales,
visual analogue scales, faces pain scales, body maps, or
observational scales should be considered in addition to
interpreting pain information stratified according to com-
munication level. However, this may be challenging and a
recent evaluation of the revised Face, Legs, Activity, Cry
and Consolability scale used for adults with CP showed
low agreement between self-reported pain and pain rated
by health care specialists (nurses and physicians) and
between raters.’> A low agreement has also been reported
for the Short Form Health Survey 36 where proxies tend
to underestimate bodily pain in older adults with physical
disabilities.”> There are several challenges faced by people
with CP with communication limitations, particularly those
reliant on augmentative and alternative communication,
such as access to appropriate equipment, time to report,
and health professionals’ knowledge of augmentative and
alternative communication. In addition, cognitive ability,
behaviour challenges, vision, hearing, and motor impair-
ments influence the ability to communicate efficiently.

With regard to the site of pain, proxies have the addi-
tional difficulty of specifying pain site and severity. This
could be even more challenging in adults where the proxy
accompanying the adult to the examination could vary
from family members to professional assistants. Unfortu-
nately, we cannot distinguish between family and profes-
sional assistants. Our results contradict trends reported for
children with CP, where family members appear to be
highly attuned to pain in their children and overestimate
rather than underestimate their pain.’" Tt may be challeng-
ing to interpret pain behaviour expressed as changes in
facial or vocal expressions, eating, sleeping, personality,
activity, or physiological changes. This may indicate that
the difference in pain prevalence between children and
adults is most likely even higher than reported. In contrast,
no significant differences in pain were found regarding CP
subtype, GMFCS, MACS, or EDACS levels in the univari-
ate analyses. However, GMFCS level was associated with
pain prevalence after controlling for communication abil-
ity. This means that given a certain level of communication
ability, higher GMFCS level is associated with a greater
likelihood of reporting both pain and severe pain, which is
in contrast to some previous suggestions in the literature
that pain is evenly distributed across GMFCS levels in
adults with CP.*'® We note that failure to control for
communication ability would not have identified this rela-
tionship between pain and GMFCS level.
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Most of those who reported pain also reported that it
interfered with daily activities/work and almost half that it
interfered with sleep. This is similar to findings in chil-
dren.® As expected, higher pain intensity was associated
with more interference. However, age also appears to be
an important factor since pain interference increased with
age and was considerably higher in adults who were older
than 50 years old compared to individuals younger than 30
years old. Surprisingly, pain was more commonly reported
in adults 30 to 39 years of age (74.5%) than in the younger
and older age groups. Other factors not included or con-
trolled for in this study, such as medications, fatigue, dys-
menorrhoea, and mental health challenges may also affect
the variance of age and sex.

In this study, we had access to a large population with
pain information on 1591 adults with CP. Most of those
individuals were not followed in the CPUP follow-up pro-
gram as children. Even though data were gathered
prospectively in a systematic way, there are several limita-
tions to this study. The main limitation is the cross-sec-
tional design, which cannot provide information about the
causal direction. Second, the study sample includes a
higher proportion of individuals classified in GMFCS level
V compared to studies of total populations of children with
CP. That is, adults classified in higher GMFCS levels are
more likely to be included in the CPUP registry. There-
fore, the sample is not representative of the general popu-
lation of adults with CP. Given the positive association
between GMFCS level and the prevalence of pain, the
prevalence figures reported in the current study could be
exaggerated and should be interpreted with caution. How-
ever, the prevalence rates reported according to subgroup
and the results regarding the factors associated with pain
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