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Abstract

Aim: This paper introduces the Surveillance of Cerebral Palsy in Europe (SCPE)
classification of events contributing to postneonatally acquired cerebral palsy, pre-
sents its interrater reliability, and describes the cases identified in the SCPE database.
Method: The development of the classification, based on literature review and expert
discussions, resulted in six main categories and 19 subcategories. The first chrono-
logical event designated as the primary event was mainly reported. Interrater reliabil-
ity was assessed through online exercise providing 24 clinical vignettes representing
single/complex pathways. Percent agreement and Gwet's AC1 index of reliability were
estimated. Primary events were described using data of 221 children born between
2008 and 2012.

Results: Thirty-nine professionals (21 registries) participated in the reliability exer-
cise. Substantial overall agreement was reached (0.75), with some contrast between
complex (0.48, moderate agreement) and single events involved (0.89, almost per-
fect). The distribution of primary events showed that 32.1% were infections (category
A), 23.1% head injuries (B), 15.4% related to surgery or medical interventions (C),
13.1% cerebrovascular accidents (D), 9.1% hypoxic brain damaging events of other
origins (E), and 7.2% miscellaneous (F).

Interpretation: This classification allows all the events involved to be recorded while
consistently reporting the primary event, and may be used in different settings.

Postneonatal cerebral palsy (CP) is due to non-progressive
injury of the developing brain occurring beyond the neo-
natal period (i.e. more than 28 days after birth), sometimes

stated as unrelated to factors in the ante-, peri-, or neona-
tal period."” To clarify, the Surveillance of Cerebral Palsy
in Europe (SCPE) guidelines specify that postneonatal CP

Abbreviations: CVA, cerebrovascular accident; SCPE, Surveillance of Cerebral Palsy in Europe.
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should be considered only in the absence of a causative
brain-damaging event before 28days after birth. Infants
with contextual information, from during their first 28 days,
of events very likely to have led to CP (such as a stormy
course in the neonatal intensive care unit and/or lesions
identified on neonatal imaging) should not be considered to
have postneonatal CP, even if there is a new causative brain
damaging event after 28 days. In addition, an upper age limit
for brain damage of 2years is set, in line with most of the
literature."*® It has been reported that 6% to 8% of cases
of CP are postneonatally acquired in high-income coun-
tries"*®? and up to one-third in low- and middle-income
countries.'”" Birth prevalence for children born from 1995
onwards was estimated at 0.8 per 10000 livebirths (95% con-
fidence interval 0.6-1.0) in high-income countries in a re-
cent meta-analysis.'®

In contrast to CP attributed to disturbances in the de-
velopment of the fetal or newborn infant's brain, the events
involved in the etiological pathways following one another
to lead to the brain lesion underpinning postneonatal CP
are often easily identified. They provide an opportunity
for preventive measures to be implemented in some cases.
The first known event in this sequence does not (neces-
sarily) directly cause the brain injury, but it is the start-
ing point and, in this sense, it is particularly interesting
because if it could have been avoided then the brain in-
jury would not have occurred. This supports the ability
to relate rate changes over time to successful preventive
strategies. In the literature, infections, head injuries, and
(cerebro) vascular episodes have long been identified as
the three leading categories of events contributing to brain
lesions.">*'7"'? On the other hand, the content of the sub-
categories differs considerably.”>*® Confusion and lack of
standardization of cerebrovascular events, consequences
related to medical intervention, and hypoxic incidents in
the literature make it difficult to compare and accurately
monitor prevalence changes over time. These key catego-
ries should be clearly defined and individualized. A new
classification should be able to reflect change in broad
categories of events involved over long time periods while
providing a fine-grained description. In addition, there is
currently no international consensus on how the complex
pathways leading to CP and underlying the main catego-
ries should be classified. An internationally agreed frame-
work is needed that promotes the reporting of the most
likely primary event in complex pathways for CP, whilst
also capturing the details of other contributing factors.
This would allow reproducible, reliable comparisons over
time and across settings.

This paper aims to: (1) present the classification of events
contributing to the brain lesion underpinning postneonatal
CP developed by the SCPE network of CP registries, as well
as guidance for designating and coding the primary event to
be reported; (2) present its interrater reliability for designat-
ing the primary event; and (3) report on the distribution of
these primary events using the last five validated birth years
compiled in the SCPE database.

What this paper adds

o A standardized classification enables the descrip-
tion of the events contributing to postneonatal
cerebral palsy (CP).

o The first chronological event in complex pathway
leading to CP is coded.

o Category choice and coding of the primary event
identify preventable situations.

o The detailed 2-level classification is easy to use in
various settings.

o Substantial overall interrater reliability shows that
main categories can be consistently differentiated.

METHOD

Development of a classification of events
contributing to the brain lesion underpinning
postneonatal CP

The first step in the development process was to determine
the main categories and criteria to be used to classify events
involved, after a review of the literature and a critical anal-
ysis of the data available in the SCPE database concerning
children with postneonatal CP. In addition to the ‘infection’
and ‘head injury’ categories that are consistently found in
the literature, we decided to introduce first a ‘brain injury
related to surgery or other invasive medical interventions’
category (regardless of the mechanism involved, hypoxic or
cerebrovascular), then a ‘cerebrovascular accident (CVA)
category (not covered by other categories), and lastly, a ‘hy-
poxic brain damaging event of other origin’ category that
included events with similar underlying pathophysiological
mechanism. Other situations not assigned to a specific event-
type group were classified in a ‘miscellaneous’ category.
Beyond these main categories, a detailed description in 19
subcategories was proposed to meet the dual objective of ease
of use and precision in description. Two-level reporting was
thus preferred: the letters representing the six main catego-
ries allow for reporting on trends over time, while the num-
bers used for the subcategories allow for precise reporting.
The classification was designed to be used in a two-step
process in the case of a complex pathway leading to CP: (1)
record in a chronological order all the known events poten-
tially involved in the pathway leading to the brain injury and
classify them (with the two-level reporting); (2) choose the
first event in chronological order to be reported considering
itasa point of origin and designating it as the ‘primary event’.
This ‘primary event’ should allow results to be reported in a
homogeneous and reproducible way and should aim to focus
possible preventive measures on one initial event that could
be avoided. As an example, in the case of a child with a sep-
tic embolism resulting in CVA, (1) both infection and CVA
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could be registered and coded, (2) ‘infection’ should be des-
ignated as the ‘primary event’ to be reported.

The development of the classification was a comprehen-
sive process that combined proposals and decisions from the
working group (mainly neuropaediatricians and epidemiol-
ogists) and discussions with the entire SCPE network until a
consensus on classification was reached. The classification
is presented in Table 1. Instructions for the use of the clas-
sification (Table S1), clarifying, in particular, the principle
of the ‘primary event’ should always be used alongside the
classification.

Interrater reliability of the primary event
contributing to the brain lesion coding using the
classification

Interrater reliability exercise focused on the primary event
contributing to the brain lesion because it was the main
event chosen to be reported. Members of the 24 active
SCPE registries were invited to participate in an online

interrater reliability exercise between March and April
2022. A total of 24 short clinical vignettes were written
by clinician members of the working group to cover vari-
ous situations (nine primary events of category A ‘infec-
tion’, three category B ‘head injury’, four category C ‘brain
injury related to surgery or other medical interventions’,
three category D ‘CVA’, three category E ‘hypoxic brain
damaging event of other origin’, two category F ‘miscel-
laneous). Participants were asked to code independently at
least the main category even if they were unable to iden-
tify the subcategory, and to follow the coding instructions
provided. The postneonatal CP cases were preliminarily
divided into cases ‘with a single identified event’ (16 of 24)
and cases ‘with a complex pathway leading to CP where
several events follow one another to contribute to the brain
injury’ (8 of 24). Participants were unaware of these dis-
tributions. In addition to the clinical vignettes, questions
were asked to document the respondents’ profile and ex-
perience with CP registration. The survey took approxi-
mately 30 minutes to complete. After 2 weeks, a reminder
was sent stressing the importance of using the coding

TABLE 1 Classification of primary events contributing to brain lesions underpinning postneonatal cerebral palsy (CP) and their distribution among
the 221 children with postneonatal CP with specified event known to be associated with development of brain lesion in the Surveillance of Cerebral Palsy
in Europe database for the five last validated birth years (children born between 2008 and 2012).

Category n %
A Infection 71 32.1
A1 Encephalitis (all origins, except autoimmune origin) and/or meningitis (bacterial, viral, fungal...) 45
A2 Severe sepsis, septicaemia, or septic shock 6
A3 Other infections and consequences (Reye syndrome, gastroenteritis with severe dehydration, respiratory infections, 20
malaria, encephalopathies with [suspected] infectious origin...)
B Head injury 51 23.1
BI Road traffic accident 5
B2 Other accidental injury 5
B3 Non-accidental injury 25
B4 Unspecified 16
C Brain injury related to surgery or other medical intervention 34 15.4
CI Cardiac 17
C2 Brain 11
C3 Other organs 4
C4 Unspecified 2
D Cerebrovascular accident 29 13.1
Non-traumatic (including ischaemic, haemorrhagic, or unspecified cerebrovascular accident)
E Hypoxic brain damaging event of other origin 20 9.1
E1 Near-miss sudden infant death syndrome 0
E2 Near-drowning 9
E3 Respiratory distress syndrome of non-infectious origin (traumatic or related to foreign body in respiratory tract...) 2
E4 Cardiac arrest and heart infarction 7
E5 Hypoxic of other origin (carbon monoxide inhalation, hypoglycaemic coma, electrocution...) or unspecified 2
F Miscellaneous 16 7.2
F1 Status epilepticus, convulsions 10
F2 Other 6
Total 221 100
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instructions. The coding instructions have been amended
after analysing the results of this exercise to improve un-
derstanding of what should be designated as the primary
event when several events occurred.

Statistical analysis

Interrater reliability was estimated with kappa-like statis-
tics using the kappaetc package® in Stata 14.2 (StataCorp,
College Station, TX, USA). As recommended,” the inter-
rater reliability of the classification was assessed using
complementary indexes. Percent agreement was estimated
considering the six main categories. For each case, percent
agreement was calculated as the proportion of pairs of raters
(among all possible pairs of raters formed from the raters'
sample) who assigned a given case to the same category.
Percent agreement averages these proportions over all cases.
Two agreement coefficients adjusted for chance were then
computed along with their design-based standard errors and
their 95% confidence intervals: the Fleiss' generalized kappa
coefficient and the ACI statistic originally introduced by
Gwet.”” Both coefficients quantify chance-corrected agree-
ment but differ in the way the percent chance agreement is
measured. The Gwet's coefficient was developed to overcome
the limitations of the kappa coefficient, known as kappa
paradoxes.”” Results for both coefficients were interpreted
using the Landis-Koch scale (<0.00 poor, 0.00-0.20 slight,
0.21-0.40 fair, 0.41-0.60 moderate, 0.61-0.80 substantial,
0.81-1.00 almost perfect agreement).*® In order to search for
outlying raters, influence analysis was applied by examining
the agreement indexes, removing one rater at a time.

Interrater reliability statistics were estimated among the
total sample of participants and for specific subgroups of
raters defined according to their status (clinicians vs others),
their experience in their registry (less vs 5years and more),
their mission in their registry (covering the inclusion of CP
cases, yes vs no), and date of completion (before vs after re-
minder of the coding procedure). Agreement statistics for
the total sample of raters were also estimated with stratifica-
tion for case difficulty.

Application of the classification

Lastly, the classification was used to describe the events
contributing to the brain lesions underpinning postneona-
tal CP included in the SCPE central registry for the last five
validated birth years (children born between 2008 and 2012).
Until now, the central registry described postneonatal cases
via a clear text format and an International Classification
of Diseases, 10th Revision code which the working group
used to recode all cases applying the classification. For each
case, the primary event was coded by three members of the
group independently with discussion in case of disagree-
ment. The proposed coding was sent back to each registry
for validation.

Ethics statement

This study was based exclusively on pseudonymized regis-
try data compiled at European level in the SCPE database.
It did not require any contact with the registered persons.
Therefore, ethical review and approval were not required for
this study.

RESULTS

The classification included the following six major catego-
ries (Table 1): category A ‘infection’; category B ‘head injury
(accidental or non-accidental)’; category C ‘brain injury re-
lated to surgery or other invasive medical interventions’; cat-
egory D ‘all non-traumatic events, ischaemic, haemorrhagic
or unspecified CVA; category E ‘hypoxic brain damaging
events of other origin’; and category F ‘miscellaneous’.

A total of 39 individuals from 21 registries and 19 coun-
tries provided complete coding (both main and subcatego-
ries) for the interrater reliability exercise (Table 2). They were
mainly clinicians (79.5%) who had been working in regis-
tries for several years (76.9% more than 5years) and were
most often in charge of registry inclusions (64.1%). Slightly
more than half completed the survey after the reminder.
The distribution of responses is presented in Table 3. In each
case, the most frequent response of a category corresponded
to the coding expected by the expert group who prepared
the clinical vignettes. In 14 of the 24 clinical cases, at least 37
raters coded the expected category. Percent agreement and
chance-corrected statistics for interrater agreement are pre-
sented in Table 4. An overall substantial level of agreement
was reached with percent agreement 0.79 and Gwet's ACl
0.75. Agreement differed according to the type of clinical
vignette proposed. Agreement was moderate (Gwet's ACl
0.48) for the eight cases with complex pathways leading to
CP (the kappa coefficient was even lower at 0.36), whereas

TABLE 2 Characteristics of participants in the interrater reliability
exercise.

n %

Main professional activity

Clinician 31 79.5

Non-clinician 7 17.9

Unknown/not stated 1 2.6
Length of time in the registry

<5years 8 20.5

=5years 30 76.9

Unknown/not stated 1 2.6

Function in the registry: in charge of inclusion of children with
cerebral palsy

Yes 25 64.1
No 13 33.3
Unknown/not stated 1 2.6
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TABLE 3 Results of the interrater reliability exercise for the classification of the primary event contributing to the brain lesion in the main categories.

Case Short case description Cat. A Cat. B Cat. C Cat.D Cat. E Cat. F
1 Surgical removal of a brain tumour 0 0 39 0 0 0
2° Meningitis complicated by seizures, 38 0 0 0 0 1
hydrocephalus, and ventriculoperitoneal
shunt
3 Meningitis and sepsis 39 0 0 0 0 0
4* Brain surgery due to CVA (arteriovenous 0 0 8 31 0 0
malformation)
5% Sepsis complicated by CVA 30 0 0 6 1 2
6 Sepsis after cardiac surgery 13 0 24 0 1 1
7 Electrocution, cardiac arrest 0 1 0 0 38 0
8? Status epilepticus due to CVA 0 0 0 24 0 15
9 Encephalopathy with suspected infectious 38 0 0 0 0 1
origin
10 Septic shock 39 0 0 0 0 0
11 Significant smoke inhalation requiring 0 1 0 1 37 0
resuscitation, CVA
12 Status epilepticus 0 0 0 0 1 38
13 RSV bronchiolitis requiring intensive care 34 0 1 0 4 0
14 Fall on stairs, CVA, acute hydrocephalus 0 38 0 1 0 0
requiring ventriculoperitoneal shunt
15 Cardiac surgery complicated by CVA 0 0 38 1 0 0
16 Pneumonia complicated by sepsis 38 0 0 0 0 1
17 Brain surgery complicated by meningitis 16 0 21 1 0 1
18 Road traffic accident 0 39 0 0 0 0
19* Gastrointestinal infection complicated by CVA 25 0 0 4 3 7
20 Cardiac arrest 0 0 1 0 38 0
21 Physical abuse 0 37 0 2 0
22 CVA due to sickle cell disease 0 0 0 34 2 3
23 Encephalopathy without infection identified or 5 1 0 0 4 29
suspected
24* Covid infection and myocarditis requiring 17 0 5 14 3 0
ECMO followed by CVA

Abbreviations: CVA, cerebrovascular accident; RSV, respiratory syncytial virus; ECMO, extracorporeal membrane oxygenation.
The grey shaded fields represent the category expected by the expert group who prepared the clinical vignettes.
“Cases ‘with complex causal chain’.

The clinical vignettes were divided into cases ‘with complex pathway leading to cerebral palsy’ (n=8) and cases ‘with single identified event’ (n =16) leading to cerebral palsy.
Participants were not aware of this distribution.

TABLE 4 Interrater reliability for the six main categories of the classification overall and according to complexity of the pathway leading to cerebral
palsy.

Percent Gwet's AC1 Scott/Fleiss' kappa

agreement coefficient (95% CI) coefficient (95% CI)
Total number of cases 0.79 0.75 (0.64-0.86) 0.73 (0.62-0.85)
Cases with complex pathway leading to cerebral palsy  0.55 0.48 (0.31-0.65) 0.36 (0.18-0.53)
Cases with single identified event 0.91 0.89 (0.81-0.97) 0.89 (0.80-0.97)

Abbreviation: CI, confidence interval.

it was almost perfect for the 16 cases with single identified (22 responses, 56.4%). Finally, agreement did not markedly
events (Gwet's ACI coefficient 0.89). Agreement was slightly  differ according to raters' profile (Table S2). Regarding the
better when the survey was completed after the reminder  high participation of the Portuguese registry (11 of the 39
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responses), analysis showed that their level of agreement did
not differ from the overall results (data not shown). Likewise,
influence analysis did not reveal any outliers.

Among the 237 children with postneonatally acquired
CP born between 2008 and 2012 included in the SCPE cen-
tral registry, the age at onset of brain damage remained
unspecified for eight cases (with the possibility that brain
injury occurred after 2years) and for another eight, no de-
scription was available. The final sample comprised 221
children with postneonatal CP. The distribution of the pri-
mary event is presented in Table 1. Category A ‘infection’
was the most prevalent (32.1%) with mainly subcategory Al
reflecting either encephalitis with direct nerve cell infection
or meningitis, and subcategory A3 comprising the conse-
quences of other infectious diseases that can lead to CP by
unspecified mechanisms (such as respiratory infections, gas-
troenteritis) or all infection-related encephalopathies, when
the pathogen does not directly infect the central nervous
system. Subcategory A2 ‘severe sepsis, septicaemia, or septic
shock’ leading to CP by unspecified mechanisms was rare.
Category B ‘head injury” accounted for almost a quarter of
cases (23.1%). Category C involved 15.4% of cases (mainly
related to cardiac or brain surgery/procedures). The CVAs
(category D) accounted for 13.1%, whereas category E (hy-
poxic events) accounted for 9.1%. Lastly, 7.2% of the events
were classified in the ‘miscellaneous’ category.

DISCUSSION

This paper introduces a classification of events contributing
to brain lesions underpinning postneonatally acquired CP
developed by the SCPE network. This classification aims to
record the ‘primary event’ leading to CP with sufficient de-
tail (19 subcategories) to accurately describe events involved
for prevention purposes, while allowing the prevalence and
evolution of the six main categories to be studied. While
overall interrater reliability was substantial, it was only
moderate for the most complex cases but was almost perfect
when one single identified event was involved.

In addition to the classic categories of infection and brain
trauma, we chose to individualize a surgical sequelae cat-
egory (C) and a hypoxic category (E) to identify situations
amenable to preventive measures (e.g. cardiac surgery) or
that could have been so in the past (e.g. sudden death). On
the other hand, category D includes non-traumatic and
non-related to surgery cerebrovascular events which repre-
sent mainly non-easily preventable causes of stroke. Adding
these categories also allows for a more homogeneous record
that is easier to compare over time and across different set-
tings. Another essential point concerns the choice of the
‘main’ event to be reported which, especially in the case of
complex pathways leading to CP, affects the results and can
differ significantly between studies without being generally
clearly specified. This demonstrates the need for a common
international shared understanding of classifying com-
plex pathways and the need for clear coding instructions.

However, it is essential to leave the possibility of capturing
the full chain of events for more detailed studies focusing
on a particular event. We therefore recommend using this
classification in a two-step process: first selecting all the
categories corresponding to the events potentially involved,
and second choosing the primary event to be reported first.

Within the SCPE network, the expert panel will analyse
all cases of postneonatal CP newly entered in the SCPE data-
base (free text describing the clinical pathway leading to CP,
classification of all events potentially involved, and designa-
tion of the ‘primary event’) to ensure accuracy and repro-
ducibility of coding over time. However, the more general
aim is the widest use possible. Using the same classification
should simplify international comparisons. In addition, in-
ternational agreement on an upper age limit of 2 years after
birth for brain injuries is needed, as some surveillance sys-
tems record cases with a higher upper age limit.**

The interrater reliability exercise was successful, with 39
participants from 21 of the 24 registries approached. The re-
sults of the exercise were also very encouraging. The substan-
tial overall interrater reliability showed that the professionals
working in CP registries consistently distinguished between
the different main categories of the classification and sug-
gested that variations between ratings were fairly low. The
choice of the clinical vignettes was crucial. Overall, the exercise
was designed to represent as many different clinical situations
and examples of subcategories as possible. For simple cases,
agreement was almost perfect. For complex cases, the kappa
coefficient was found to be lower than Gwet's AC1, which was
expected since the kappa coefficient is known to be negatively
influenced by the fact that cases were not evenly distributed
across categories.”” Nevertheless, the stability of the Gwet
coefficients is quite reassuring, and even if the agreement for
complex cases is decreased compared with the simplest ones, it
remains moderate. Lastly, the difficulty of explaining the con-
cept of choosing the primary chronological event should prob-
ably also be stressed, although many examples are provided
in the coding instructions. The (albeit moderate) increase in
agreement observed after the reminder supports the need for
following these instructions to improve reliability. Finally, in
the interrater reliability exercise, participants were asked to di-
rectly designate the ‘primary event. However, we believe that
giving the opportunity to record several involved events will
improve the reliability of the designation of the primary event,
as participants may feel more comfortable if they are confident
that no important information is lost.

One limitation is that our results are specific to this par-
ticular study; they depend on both the provided clinical vi-
gnettes and the professionals involved, which could limit the
generalizability of the results. However, these 24 vignettes
covered a wide range of chain of events contributing to
brain lesions with some complex ones for which agreement
was expected to be lower. Moreover, the participants were
mostly professionals experienced in registry work, which we
believe is a reassuring element in the practical application
of this classification. Another limitation is that this classi-
fication was developed based on the descriptions reported
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in the SCPE, thus reflecting events involved in high-income
countries. However, while the prevalence of postneonatal CP
cases in low- and middle-income countries may be higher
and the potential events contributing to cerebral lesions may
differ in their distribution,' the range of possible identified
events remains almost identical, and the classification is suf-
ficiently detailed for all potential events to be easily recorded
in any setting.

The distribution of events contributing to cerebral le-
sions for the last five validated birth years was presented
to better introduce the classification and its applicability.
Comparison with data published elsewhere is challenging.
First, since events involved in postneonatal CP are assumed
to change over time, it is obvious that any comparison with
publications reporting data for children born before 1999'~
cannot be done without complementary data on prevalence.
This was not the objective of this work and a future study
will present in detail the long-term trends in the SCPE net-
work. Second, comparisons are difficult because of dispar-
ities in the content of the classifications, in the number of
categories, and in the choice of the event to be considered.
This underlines the value of an international use of a sin-
gle classification such as the one proposed. For now, even
when comparing with data corresponding to similar genera-
tions”?’ the proportions observed are different. For instance,
depending on the classifications used, some identified events
may be categorized as CVA, surgical sequelae, or even hy-
poxia. In the Australian report,” CVA are involved in 33.6%
of the cases and included CVA associated with surgery, with
cardiac complications or spontaneous. For comparison with
the data presented here, category D and category C should
be combined for a relatively similar total of 28.5%. However,
it is not identical since category C includes all consequences
of surgery, whatever the mechanism (i.e. CVA or hypoxia),
whereas in the Australian report,” perioperative hypoxia is
classified separately.

Conclusion

With new structured main categories and subcategories,
the ability to describe in detail all the events involved in
postneonatal CP and then designate the primary event to
be reported in a reproducible way is a strength of this new
classification.

Adoption of such a classification by a large number of
registries should contribute to measure the impact of pre-
vention initiatives in different settings.

ACKNOWLEDGMENTS

This study was performed on behalf of the SCPE collabora-
tion. We are grateful to all registries across Europe contrib-
uting data and/or participating to the interrater reliability
exercise: France (C Arnaud, M Delobel, D Klapouszczak,
A Ego, A Montovert, C Tronc), Northern Ireland (O Perra,
K McConnell, C Kerr), Sweden (K Himmelmann, M
Pidhlman), Ireland (O Hensey, V Dowding), Tubingen (I

Krageloh-Mann, V Horber), Norwich (M] Platt), Denmark
(G Rackauskaite, B Laursen), Italy (M Marcelli, M Tacke),
Norway (GL Andersen, S Julsen Hollung), Spain (J De La
Cruz), Slovenia (D Neubauer, A Troha Gergeli), Portugal (D
Virella, T Folha), Latvia (A Greitane, L Ceiciniece), Hungary
(K Hollédy, E Nagy), Iceland (S Sigurdardottir), Belgium (E
Ortibus, I Franki, E Dhondt), Croatia (V Mejaski Bo$njak, I
Dakovi¢), Switzerland (C Kuenzle, A Tscherter), Greece (A
Papavasiliou, M Petra, S Mastroyianni), UK (K Horridge, C
Harvey), Moldova (E Gincota Bufteac). This publication was
possible thanks to the data collection and management per-
formed by the JRC-SCPE Central Registry, part of the EU
Platform on Rare Diseases Registration.

The authors declare that the research was conducted in
the absence of any commercial or financial relationships that
could be construed as a potential conflict of interest.

FUNDING INFORMATION
Research was conducted by the authors within their aca-
demic institutions.

DATA AVAILABILITY STATEMENT

The data that support the findings of this study are available
on request from the corresponding author. The data are not
publicly available due to privacy or ethical restrictions.

ORCID

Luise Pudig @ https://orcid.org/0000-0001-8005-1710
Malika Delobel-Ayoub © https://orcid.
org/0000-0002-0090-8313

Karen Horridge © https://orcid.org/0000-0003-1834-5296
Anja Troha Gergeli ©© https://orcid.
org/0000-0001-8075-3093

Elodie Sellier © https://orcid.org/0000-0003-3988-4248
Virginie Ehlinger (2 https://orcid.org/0000-0003-4992-5998
Katalin Hollody © https://orcid.org/0000-0003-1366-8520
Daniel Virella (2 https://orcid.org/0000-0002-5952-5632
Torstein Vik (& https://orcid.org/0000-0002-9881-2175
Catherine Arnaud ‘© https://orcid.
org/0000-0002-4002-802X

REFERENCES

1. Germany L, Ehlinger V, Klapouszczak D, et al. Trends in prevalence
and characteristics of post-neonatal cerebral palsy cases: a European
registry-based study. Res Dev Disabil 2013; 34: 1669-77.

2. Reid SM, Lanigan A, Reddihough DS. Post-neonatally acquired cere-
bral palsy in Victoria, Australia, 1970-1999. ] Paediatr Child Health
2006; 42: 606-11.

3. Murphy CC, Yeargin-Allsopp M, Decouflé P, Drews CD. Prevalence
of cerebral palsy among ten-year-old children in metropolitan
Atlanta, 1985 through 1987. ] Pediatr 1993; 123: S13-20.

4. CansC,McManusV, Crowley M, et al. Cerebral palsy of post-neonatal
origin: characteristics and risk factors. Paediatr Perinat Epidemiol
2004; 18: 214-20.

5. Robertson CMT, Ricci MF, O'Grady K, et al. Prevalence Estimate of
Cerebral Palsy in Northern Alberta: Births, 2008-2010. Can ] Neurol
Sci 2017; 44: 366-74.

6. Shevell M, Dagenais L, Oskoui M. The Epidemiology of Cerebral
Palsy: New Perspectives From a Canadian Registry. Seminars in
Pediatric Neurology 2013; 20: 60-4.

858017 SUOWILLOD 8A11E81D) 8qeal (dde ay) Aq peusencb a.e s9oile O ‘8sn Jose|n. Joj AriqiT 8UIUQ A1 UO (SUOTIPUD-PUE-SWLBI WO A8 | 1M ARIq 1 BUI|UO//SANL) SUONIPUOD PUe SWiB | 8U1 88S *[£202/80/2z] Uo Akeiqiaulluo A8|im ‘Areiqi1esnoinol NHD A OT.ST UOWP/TTTT OT/I0P/W0 A8 | im AIq iUl |uo//Sdny Wwoij papeojumod ‘0 ‘67.8697T


https://orcid.org/0000-0001-8005-1710
https://orcid.org/0000-0001-8005-1710
https://orcid.org/0000-0002-0090-8313
https://orcid.org/0000-0002-0090-8313
https://orcid.org/0000-0002-0090-8313
https://orcid.org/0000-0003-1834-5296
https://orcid.org/0000-0003-1834-5296
https://orcid.org/0000-0001-8075-3093
https://orcid.org/0000-0001-8075-3093
https://orcid.org/0000-0001-8075-3093
https://orcid.org/0000-0003-3988-4248
https://orcid.org/0000-0003-3988-4248
https://orcid.org/0000-0003-4992-5998
https://orcid.org/0000-0003-4992-5998
https://orcid.org/0000-0003-1366-8520
https://orcid.org/0000-0003-1366-8520
https://orcid.org/0000-0002-5952-5632
https://orcid.org/0000-0002-5952-5632
https://orcid.org/0000-0002-9881-2175
https://orcid.org/0000-0002-9881-2175
https://orcid.org/0000-0002-4002-802X
https://orcid.org/0000-0002-4002-802X
https://orcid.org/0000-0002-4002-802X

PUDIG ET AL.

7.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Smithers-Sheedy H. The Singapore Cerebral Palsy Registry: An im-
portant new resource for cerebral palsy research. Ann Acad Med
Singap 2021; 50: 109-10.

Goldsmith S, McIntyre S, Scott H, et al. Congenital anomalies in chil-
dren with postneonatally acquired cerebral palsy: an international
data linkage study. Developmental Medicine & Child Neurology
2021; 63: 421-8.

Mclntyre S, Badawi N, Balde I, et al. Report of the Australian Cerebral
Palsy Register Birth Years 1995-2012. 2018. https://cpregister.com/
wp-content/uploads/2019/02/Report-of-the-Australian-Cerebral-
Palsy-Register-Birth-Years-1995-2012.pdf (accessed 12 April 2022).
Kakooza-Mwesige A, Andrews C, Peterson S, Wabwire Mangen F,
Eliasson AC, Forssberg H. Prevalence of cerebral palsy in Uganda: a
population-based study. Lancet Glob Health 2017; 5: e1275-82.

Jahan I, Al Imam MH, Karim T, et al. Epidemiology of cerebral palsy
in Sumba Island, Indonesia. Dev Med Child Neurol 2020; 62: 1414-22.
Jahan I, Muhit M, Hardianto D, et al. Epidemiology of cerebral palsy
in low- and middle-income countries: preliminary findings from an
international multi-centre cerebral palsy register. Dev Med Child
Neurol 2021; 63: 1327-36.

Duke R, Torty C, Nwachukwu K, et al. Clinical features and aetiology
of cerebral palsy in children from Cross River State, Nigeria. Arch Dis
Child 20205 105: 625-30.

Dan B, Paneth N. Making sense of cerebral palsy prevalence in low-
income countries. Lancet Glob Health 2017; 5: e1174-5.

Singhi P, Saini AG. Changes in the clinical spectrum of cerebral palsy
over two decades in North India--an analysis of 1212 cases. ] Trop
Pediatr 2013; 59: 434-40.

Mclntyre S, Goldsmith S, Webb A, et al. Global prevalence of cerebral
palsy: a systematic analysis. 2022.

Pharoah PO, Cooke T, Rosenbloom L. Acquired cerebral palsy. Arch
Dis Child 1989; 64: 1013-6.

Blair E, Stanley FJ. An epidemiological study of cerebral palsy in
Western Australia, 1956-1975. III: Postnatal aetiology. Dev Med
Child Neurol 1982; 24: 575-85.

Arens LJ, Molteno CD. A comparative study of postnatally-acquired
cerebral palsy in Cape Town. Dev Med Child Neurol 1989; 31: 246-54.
Klein D. KAPPAETC: Stata module to evaluate interrater agree-
ment Statistical Software Components S458283, Boston College
Department of Economics, revised 06 Jan 2019. 2016.

21.

22.

23.

24.

25.

Kottner J, Audigé L, Brorson S. Guidelines for Reporting Reliability
and Agreement Studies (GRRAS) were proposed. Journal of clinical
epidemiology. https://pubmed.ncbi.nlm.nih.gov/21130355/ (accessed
9 June 2022).

Gwet K. Handbook of inter-rater reliability: The definitive guide to
measuring the extent of agreement among raters — Volume 1: Analysis
of Categorical Ratings., Fifth edition. 2021.

Landis JR, Koch GG. The Measurement of Observer Agreement for
Categorical Data. Biometrics 1977; 33: 159-74.

Durkin MS, Benedict RE, Christensen D, et al. Prevalence of Cerebral
Palsy among 8-Year-Old Children in 2010 and Preliminary Evidence
of Trends in Its Relationship to Low Birthweight. Paediatr Perinat
Epidemiol 2016; 30: 496-510.

Tharaldsen G, Hollung SJ, Vik T, Andersen GL. High occurrence
of perinatal risk factors and more severe impairments in children
with postneonatal cerebral palsy in Norway. Acta Paediatr 2022; 111:
812-9.

SUPPORTING INFORMATION

The following additional material may be found online:
Table S1: Instructions for use of the SCPE classification
of events contributing to the brain lesion underpinning of
postneonatal CP.

Table S2: Interrater reliability for the six main categories of
the classification by raters' characteristics.
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