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Objective To introduce the Korean Database of Cerebral Palsy (KDCP) and to provide the first report on characteristics of subjects
with cerebral palsy (CP).

Methods The KDCP is a nationwide database of subjects with CP, which includes a total of 773 subjects. Characteristics such
as demography, birth history, onset and type of CP, brain magnetic resonance imaging (MRI) findings, functional ability and
accompanying impairments, were extracted and analyzed.

Results Preterm delivery and low birth weight were found in 59.51% and 60.28% of subjects, respectively. Postnatally acquired CP
was 15.3%. The distribution of CP was 87.32%, 5.17%, and 1.81% for spastic, dyskinetic, and ataxic types, respectively. Functional
ability was the worst in dyskinetic CP, as compared to other types of CP. Speech-language disorder (43.9%), ophthalmologic
impairment (32.9%), and intellectual disability (30.3%) were the three most common accompanying impairments. The number
of accompanying impairments was elevated in subjects with preterm birth and low birth weight. Brain MRI showed normal
findings, malformations, and non-malformations in 10.62%, 9.56%, and 77.35% of subjects, respectively. Subjects with normal
MRI findings had better functional ability than subjects with other MRI findings. MRI findings of a non-malformation origin, such
as periventricular leukomalacia, were more common in subjects with preterm birth and low birth weight.

Conclusion The KDCP and its first report are introduced in this report, wherein the KDCP established agreement on
terminologies of CP. This study added information on the characteristics of subjects with CP in South Korea, which can now be
compared to those of other countries and ethnicities.
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INTRODUCTION

Cerebral palsy (CP) describes a group of permanent
disorders in the development of movement and posture
that cause activity limitation, and are attributed to non-
progressive disturbances that occurred in the developing
fetal or infant brain [1,2]. CP is the most common cause
of motor disability in childhood, with an incidence of ap-
proximately 1.5-3.0/1,000 live births [3-7]. CP adversely
influences many aspects of the daily functioning of sub-
jects, along with financial and emotional burdens on the
families. It also imposes demands on health, social, and
educational services [8,9].

Understanding the characteristics and prevalence of
CP is an essential step for management and prevention
of CP. The characteristics and prevalence of CP are influ-
enced by several factors such as availability of medical
services, the level of medical knowledge and technology,
and socioeconomic status of each society. While the ma-
jority of data on characteristics and prevalence of CP are
mainly from the European countries, Australia and the
United States, there are few data from Asian countries.
Moreover, agreement on terminologies such as defini-
tions, classification and accompanying impairments of
CP is an essential requirement for comparison of data
from different countries and ethnicities.

In 2007, the task force team of the Korean Database of
Cerebral Palsy (KDCP) was formed by the Korean Society
of Pediatric Rehabilitation and Developmental Medicine
(KSPRDM). KSPRDM is the academic association of pro-
fessionals working with children with disability through-
out South Korea. It plays a central role in the field of clini-
cal and academic area of pediatric rehabilitation, and is
pivotal in the leadership of policies regarding children
with disability in South Korea. The aim of the KDCP was
to set up a nationwide multicenter database of subjects
with CP, to improve understanding of the characteristics
of CP, and to provide a framework for further research as
well as provide a nationwide data of CP. The first task of
KDCP was to establish an agreement on terminologies
such as definitions, classification and accompanying
impairments. The KDCP was developed in January 2009,
and was envisioned to provide the first nationwide data
on the characteristics of CP in South Korea, based on the
uniform classification systems and language. This data
would be useful in understanding the clinical character-

istics of CP of Koreans, and used as Asian data on CP to
be compared with western countries.

The objective of this study is to introduce the KDCP and
provide its first report on characteristics of subjects with
CP in South Korea.

MATERIALS AND METHODS

This study was approved by the Institutional Review
Board (No. AJIRB-MED-MDB-13-102). The study was
conducted using data extracted from the KDCP.

The Korean Database of Cerebral Palsy

The KDCP is an online database containing details from
a nationwide multicenter cohort of subjects with CP. Data
are entered into the KDCP by voluntary members of the
KSPRDM. The members of KSPRDM are board-certified
doctors in rehabilitation medicine who work with chil-
dren having disabilities, distributed throughout South
Korea. The KDCP consists of two databases: KDCP1 is the
database for subjects younger than 4 years, and KDCP2
is for subjects of ages 4 years or older. When subjects of
KDCP1 reach the age 4 years or older, new data of the
same subjects are entered into KDCP2, thus facilitating
the follow-up of longitudinal changes of characteristics
of subjects.

To be enrolled in the KDCP, a subject must be diag-
nosed with CP and at least 12 months-of-age at the time
of data entry. Data queries in KDCP is provided with defi-
nition, which was based on previous reports and comple-
mented with video clips if necessary [1,10].

Mandatory data queries in the KDCP

The structure of the KDCP (http://ksprm.inforang.
com/crf/) is shown in the Appendix 1. The KDCP consists
of four sections: (1) diagnosis and history, (2) associ-
ated problems, (3) management, and (4) outcome. Each
section has both mandatory and optional data queries.
There are 15 and 16 mandatory data queries for KDCP1
and KDCP2, respectively. Mandatory data are as follows:
(1) answer to “Is this child believed to have or suspected
of having CP?”; (2) the type of CP [10]; (3) the level of
Gross Motor Function Classification System (GMFCS)
[11-14]; (4) birth weight; (5) gestational age; (6) delivery
mode; (7) birth plurality such as singleton, twin, triplet,
or more; (8) answer to “Do you think that this child has
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postnatally acquired CP?”; (9) answer to “Is there a post-
natal MRI scan available?”; (10) presence of intellectual
disability; (11) presence of seizure disorder; (12) presence
of speech-language disorder; (13) presence of ophthal-
mologic impairment; (14) presence of hearing impair-
ment; (15) presence of swallowing or gastro-intestinal
problems; (16) only for KDCP2, Manual Ability Classifica-
tion System for Children (MACS) with CP [15-17]. Along
with the mandatory data queries, there are optional data
queries such as magnetic resonance images (MRI) of the
brain and etiologic events of postnatally acquired CP.

Definition of terminologies used in this study

CP is defined as a group of permanent disorders in the
development of movement and posture causing activity
limitation, attributed to non-progressive disturbances
that occurred in the developing fetal or infant brain. CP
cases resulting from a disturbance occurring past 36
months of life were excluded in the KDCP [1].

Prenatal/perinatal CP means that the etiological event
causing CP was thought to occur during the prenatal or
perinatal period. Postnatally acquired CP means that the
etiological event causing CP could have occurred during
the postnatal period, after the 28 day of life [18,19].

Brain MRI findings were classified according to previ-
ous articles [20,21], with the three main classifications
being normal findings, malformation, and non-malfor-
mation. The presence of 6 accompanying impairments
was documented with the definition of accompanying
impairments as follows [22]. (1) Intellectual disability was
regarded as present when the developmental assessment
revealed a significant delay in cognitive development, or
when the subjects were diagnosed with an intellectual
disability by a formal intelligence test. (2) A seizure dis-
order was regarded as present when there were two or
more episodes of non-febrile seizures, or when subjects
were diagnosed with epilepsy, regardless of the current
use of anti-seizure medication. Febrile seizure or neona-
tal seizures occurring within the first 27 days after birth
were excluded. (3) Speech-language impairment was re-
garded as present when the subject was diagnosed with a
speech-language delay, irrespective of whether they were
receiving speech therapy or not. (4) Ophthalmologic
impairment was considered present when subjects were
diagnosed with visual or ocular impairment, or when it
was obvious that the subjects had visual or ocular impair-
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ment regardless of formal ophthalmologic evaluation.
(5) Hearing impairment was regarded as present when
subjects were diagnosed with hearing impairment, or
when subjects had abnormal findings in a formal hearing
evaluation. (6) Swallowing or gastro-intestinal problems
were regarded as present when a subject had been diag-
nosed with swallowing or gastro-intestinal problems, re-
gardless of the presence of current symptoms. If subjects
were suspected to have intellectual disability, speech-
language impairment, hearing impairment, swallowing
or gastro-intestinal problems, but had not been subjected
to a formal assessment for accompanying impairments,
they were recorded as unknown.

Selection of records

Records were included in this study, if all the follow-
ing three inclusion criteria were met: (1) subjects were
believed to have, or were suspected of having, CP; (2)
subjects were at least 12 months-of-age at the time of
data entry; (3) subject records were complete, with all
the mandatory data. Name, last three digits of their social
security numbers, and their date of birth, were used to
identify duplicated data. Subjects whose data appeared
in both KDCP1 and KDCP2, were excluded from this study.

Analysis of data

We analyzed all mandatory data in the KDCP1 and
KDCP2, along with optional data such as MRI findings
and etiologic events for postnatally acquired CP. GMFCS
levels and the number of accompanying impairments
were analyzed according to gestational age, birth weight,
onset of CP, plurality of pregnancy, type of CP, and type
of brain MRI findings. Gestational age and birth weight
were analyzed in respect to brain MRI findings.

Statistical analysis

Data were analyzed using independent-sample t-tests
for comparison of GMFCS and the number of accom-
panying impairments, by gestational age, birth weight,
onset of CP and plurality of pregnancy. One-way analysis
of variance test compared the GMFCS and the number of
accompanying impairments according to type of CP and
type of brain MRI findings. If the results were statistically
significant, Fisher least significant difference (LSD) test
was used to determine which of the comparison were
statistically significant. Statistical significance was set at
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a <0.05. SPSS ver. 19.0 (IBM, Armonk, NY, USA) was used
for the statistical analysis.

RESULTS

Characteristics of the subjects

The flow diagram for record selection is shown in Fig.
1, with 1,039 records being entered till December 2015,
by 33 members of 30 institutes. Among the 30 institutes,
23 institutes (76.67%) were university affiliated hospitals.
The records were entered during the period of 21 months,
from February 2009 to October 2010. The identification
and removal of 42 duplicated records left 997 records,
and 224 of these were excluded from the study as the in-
clusion criteria were not met. Two records of one subject
were removed, since both records differed. Thus, a final
total of 773 records were available for analysis, with 314
and 459 subjects in the KDCP1 and KDCP2 databases,
respectively. Subjects were included from all across
South Korea, and their distribution is presented in Table
1, based on the administrative divisions of South Korea.
Gyeonggi province, which is the most populous province
in South Korea, had the largest number of subjects at 271
(35.1%). The capital and largest metropolis of South Ko-
rea, Seoul had the second largest number of patients at
110 (14.2%). Characteristics of the subjects are presented
in Table 2. The number of boys and girls were 442 (57.2%)
and 331 (42.8%), respectively. The mean age at the time

| 1,039 records in Korean Database of Cerebral Palsy |

of data entry was 5.40+3.57 years, and the ages ranged
from 1 to 23 years.

Postnatally acquired CP

Postnatally acquired CP was reported for 118 (15.27%)
subjects. The etiologic events of postnatally acquired CP
were reported in 91 subjects; these are presented in Table 3.

Distribution of the subjects according to the type of CP,
GMFCS, and MACS

The distributions of the subjects according to the type
of CP are presented in Table 4. The spastic type account-
ed for 87.32%; while 5.17% and 1.81% were dyskinetic
type and ataxic type, respectively. Fig. 2 shows the distri-
bution of subjects by GMFCS and MACS.

Accompanying impairments of the subjects with CP

Accompanying impairments are shown in Fig. 3.
Speech-language delay was the most common condi-
tion, found in 339 (43.9%) subjects. Ophthalmologic
impairment, intellectual disability, seizure disorder, and
swallowing or gastrointestinal problems were present in
254 (32.9%), 234 (30.3%), 192 (24.8%), and 112 (14.5%)
subjects, respectively. Hearing impairment was found in
20 (2.6%) subjects. Fig. 3B shows that 232 (30%) and 165
(21%) subjects had either 1 or 2 accompanying impair-
ments, respectively.

—>| 42 records removed due to duplication

A 4

| 997 records |

28 Age < 12 months

1 Subjects with unrealistic data

224 records excluded for following reasons
11 Subjects who were not believed to have cerebral palsy

178 Subjects with missing mandatory data items
6 Subjects who were registered in both KDCP1 and KDCP2

A4
773 records included for analysis

v
I |

KDCP1 KDCP2
314 (40.62%) subjects 459 (59.38%) subjects
with 1 yr <age <4 yr with age =4 yr
15 mandatory data 16 mandatory data

Fig. 1. Flow diagram for record se-
lection. KDCP1, Korean Database
of Cerebral Palsy for subjects of
age 21 year and <4 years; KDCP2,
Korean Database of Cerebral Pal-
sy for subjects of age >4 years.
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Table 1. Distribution of subjects according to the administrative divisions of South Korea

Administrative division Number of subjects (%)

Special city

1. Seoul 110 (14.2)
Metropolitan city

2. Busan 33 (4.3)

3. Daegu 31(4.0)

4. Incheon 12 (1.6)

5. Gwangju 49 (6.3)

6. Daejeon 28 (3.6)

7. Ulsan 10(1.3)
Metropolitan autonomous city

8. Sejong 1(0.1)
Province

9. Gyeonggi 271(35.1)

10. Gangwon 16 (2.1)

11. North Chungcheong 7(0.9)

12. South Chungcheong 37 (4.8)

13. North Jeolla 62 (8.0)

14. South Jeolla 16 (2.1)

15. North Gyeongsang 18 (2.3)

16. South Gyeongsang 23(3.0)
Special self-governing province

17. Jeju 32 (4.1)
Unknown 17(2.2)
Total 773 (100)

Brain MRI findings

Brain MRIs were reported to be taken for 660 subjects
(85.4%), and brain MRI findings were available for 565 of
these subjects. Brain MRI findings are listed in Table 5.
Normal findings were observed in 60 (10.62%) subjects.
Brain malformations were seen in 54 (9.56%) subjects,
with a total of 61 findings observed, indicating that each
subject had, on an average, 1.3 findings of malforma-
tions. Non-malformation of the brain was found in 437
(77.35%) subjects, with a total of 494 findings, indicating
each subject had an average of 1.13 findings.

Comparison of gestational age and birth weight with
brain MRI finings

A comparison of gestational age and birth weight with
brain MRI finings is shown in Supplementary Table 1.
The subjects with non-malformation brain MRI findings,
such as periventricular leukomalacia, were significantly
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more premature than subjects with brain MRI showing
normal, malformation, or both malformation and non-
malformation findings (p<0.001). Subjects with non-
malformation brain MRI findings were also significantly
lower in birth weight than subjects with MRI showing
normal or malformed brain (p<0.001).

Comparison of subject characteristics with GMFCS and
the number of accompanying impairments

Subgroup analyses of GMFCS and the number of ac-
companying impairments were performed according
to the characteristics of subjects, as shown in Supple-
mentary Table 2. There were no significant differences in
GMECS according to gestational age, birth weight, onset
of CP, and plurality of pregnancy. However, a significant
difference was observed in GMFCS, according to the type
of CP (p<0.001) and brain MRI findings (p=0.029).

There were significantly more accompanying impair-
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Table 2. Characteristics of the subjects (n=773)

Characteristic Value
Gender
Boy 442 (57.18)
Girl 331 (42.82)
Age at the time of data entry (yr) 5.40+3.57
(1-23)
Born from multiple births 102 (13.20)
Twin 94 (92.16)
Triplet 8(7.84)
Delivery mode 773 (100)
Vaginal delivery 371 (48.00)
Cesarean section 359 (46.40)
Unknown delivery mode 43 (5.60)
Gestational age (wk) 33.90+5.02
(23-42)
<28 93 (12.03)
28-31 193 (24.97)
32-36 174 (22.51)
37-38 96 (12.42)
39-41 211 (27.30)
42 6 (0.78)
Birth weight (g) 2,165.05+947.23
(460-4,600)
<1,000 78 (10.09)
1,000 g-1,499 146 (18.89)
1,500 g-2,499 242 (31.31)
2,500 g-3,999 293 (37.90)
>4,000 14 (1.81)

Values are presented as number (%) or mean+standard
deviation (range).

ments in subjects born before 37 weeks of gestation, and
subjects with a birth weight less than 2,500 g (p<0.001).
There was no significant difference in the number of ac-
companying impairments by the onset of CP, plurality of
pregnancy, and type of CP, and brain MRI findings.

DISCUSSION

The KDCP and its first report are introduced in this pa-
per, where the KDCP established an agreement of termi-
nologies for CP. This is the largest study to be performed
on the nationwide CP cohort in South Korea. The key
findings of this study are (1) preterm delivery and low
birth weight were found in 59.51% and 60.28%, respec-

Table 3. Etiologic events of the subjects with postnatally
acquired cerebral palsy (n=91)

Etiologic events of cerebral palsy ::Lljl::tzr(;:)
Hypoxic ischemic encephalopathy 56 (61.54)
associated with seizure/epilepsy
Traumatic brain injury 5(5.49)
Infection of central nervous system 4 (4.40)
Drowning 0(0)
Others 26 (28.57)
Total 91 (100)

Table 4. Distribution of the subjects according to the type
of cerebral palsy

Type of cerebral palsy Number of subjects (%)
Spastic type 675 (87.32)
Bilateral 505 (74.80)
Unilateral 164 (24.30)
Unclassified 6(0.90)
Dyskinetic type 40 (5.17)
Dystonic 39 (97.50)
Choreoathetoid 0(0)
Unclassified 1(2.50)
Ataxic type 14 (1.81)
Unclassified 44 (5.70)
Total 773 (100)

tively, of subjects with CP, which is a much higher rate
than 4%-6% found in the general population of South
Korea; (2) delivery by caesarean section accounted for
46.40% of the subjects. Considering that the overall rate
of caesarean section in South Korea was 36.0%-36.9%
during the period of 2007 to 2012 [23], an increased in-
cidence of caesarean section was found in this study. (3)
A total of 102 (13.20%) subjects were born from multiple
births. (4) Postnatal CP was reported to be 15.27%, where
hypoxic ischemic encephalopathy was the most com-
mon event. (5) The distribution of CP classification was
87.32%, 5.17%, and 1.81% for spastic, dyskinetic, and
ataxic type, respectively, which is similar to previous re-
ports published [3,10,15]. (6) The most severe functional
disabilities in terms of GMFCS were observed in dyski-
netic CP, as compared to other types of CP. (7) Around
50% of the subjects had GMFCS score 1 and II (51.5%)
and MACS score I and II (44.9%). (8) Language delay,
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Level |
207 (26.8%)

Level IV
118 (15.3%)

191 (24.7%)

Level Il
100 (12.9%)

Level Il
142 (30.9%)

Level |
121 (26.4%)

Level lll
62 (14%)

Fig. 2. Distribution of the subjects by the Gross Motor Functional Classification System (A; n=773) and the Manual

Ability Classification System (B; n=459).
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Accompanying impairments

Fig. 3. Accompanying impairments of the subjects with cerebral palsy. (A) Distribution of subjects by type of accom-
panying impairments. (B) Distribution of the subjects by the number of accompanying impairments.

ophthalmologic impairment and intellectual disability
were the three most common accompanying impair-
ments of subjects with CP. (9) Accompanying impair-
ments were more common in subjects with premature
birth and low birth weight, which is similar to previous
reported findings [24]. (10) Brain MRI with normal find-
ings, malformations and non-malformations were found
in 10.62%, 9.56%, and 77.35% of subjects, respectively.
Among brain MRI findings with non-malformation, peri-
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ventricular leukomalacia was found in 70.71% (309 out
of 437 subjects). (11) Subjects with normal MRI findings
had better functional ability than subjects with other MRI
findings. Therefore, less severely affected children were
most likely to have a normal MRI, and this may reflect
an inability of current imaging techniques to pick up less
severe abnormalities [25]. Additional technologies, such
as diffusion tensor imaging, may show further pathology
responsible for CP [26].



Korean Database of Cerebral Palsy

Table 5. Distribution of brain MRI findings in subjects with cerebral palsy (n=565)

MRI findings

Number of subjects (%)

Normal finding

Malformation
Agenesis or hypogenesis of corpus callosum
Schizencephaly
Cortical dysplasia
Hemimegalencephaly
Lissencephaly-pachygyria
Polymicrogyria
Others

Non-malformation
PVL
Basal ganglia and/or thalamic lesions
Hydrocephalus
Cerebral hemorrhage
Multicystic encephalomalacia

Infarction of territory of middle cerebral artery

Subdural hemorrhage
Parasagittal lesions
Intracerebellar hemorrhage
Others

Malformation & non-malformation

Agenesis or hypogenesis of corpus callosum/PVL

Others

60 (10.62)
54 (9.56)
10 (18.52)
16 (29.63)
8(14.81)
5 (9.26)
5(9.26)
3(5.56)
14 (25.93)
437 (77.35)
309 (70.71)
34(7.78)
28 (6.41)
25 (5.72)
25 (5.72)
18 (4.12)
5(1.14)
4(0.92)
2 (0.46)
44 (10.07)
14 (2.48)
9 (64.29)
5(35.71)

MRI, magnetic resonance imaging; PVL, periventricular leukomalacia.

This study has several major strengths. (1) Prior to the
KDCP, there were substantial variations in the use of
terms regarding definition, classification, severity, topo-
graphic distribution, and associated impairments of CP.
Therefore, in order to avoid a higher proportion of mis-
classifications and to be less dependent on individual
judgment, the KDCP provided strict validation criteria,
along with pop-up tips on the online database. (2) The
KDCP also requires validation of a diagnosis before a
case is input, and this is done by board-certified doc-
tors in rehabilitation medicine throughout South Korea.
These doctors have specialist experience with children
with disabilities, including CP. (3) The KDCP is the larg-
est nationwide cohort of CP in South Korea. On the basis
of these strengths, the KDCP may provide less unbiased
data on the characteristics of CP in South Korea.

The overall results must be interpreted with an appro-
priate degree of caution, since this study also has several

limitation. (1) Case selection could be biased by several
factors, including whether subjects and their guard-
ians could afford the time and expense to visit hospitals
rather than private clinics, whether parents or guardians
felt worthwhile enough for themselves and their child to
make the journey, and whether or not highly specialized
care was required. (2) As the study data came from a da-
tabase, and not a registry or survey, the prevalence of CP
in the general population could not be determined. Reg-
isters hold databases of patients with the disease of inter-
est, but are distinct from clinical databases in that cases
enrolled in a register are drawn from a clearly defined
denominator population rather than from hospitals [27].
The Surveillance of Cerebral Palsy in Europe is the largest
international collaboration of CP registers in the world,
and this does report on the prevalence rate of CP [10,28].
(3) According to the database definitions, accompany-
ing impairments were recorded as present, unknown or
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absent. Subjects who were recorded as unknown would
be suspected to have accompanying impairments, but
had not yet been formally examined. Therefore, the
prevalence rate for each accompanying impairment is
expected to be above those currently reported. Moreover,
there was no data on the severity of accompanying im-
pairments. (4) Longitudinal data were not provided in the
current study. One study reported that most of the final
non-CP diagnoses (76%) were at 5 years of age or older.
This finding supports the importance of ongoing clinical
assessment for children with CP, in that the motor func-
tions of children with CP can change over time [29]. (5)
Musculoskeletal complications such as hip problems,
scoliosis, and windswept deformity were not included
in the mandatory data, but were present in the optional
data. Migration index of the hip, presence of dislocation
of the hip and presence of windswept deformity were
included in Section 4 (‘outcome’). Therefore, the current
study did not show musculoskeletal complications of
subjects with CP.

When the current data is compared with previous re-
ports, this data showed similar findings as the previous
studies for most characteristics, such as subjects with CP
born with preterm birth, low birth weight [30-32], mul-
tiple births [33], the distribution of postnatal CP [18,19],
the type of CP [3,10,15,30-32], GMFCS, MACS [30-32],
accompanying impairments [30,32], and MRI findings
[20,34]. While delivery by caesarean section accounted
for 46.40% of the subjects with CP in the current study,
a meta-analysis showed that 22.62% of subjects with CP
were born by caesarean section [35], indicating a higher
rate of caesarean section in subjects with CP in the cur-
rent study. Considering that the overall rate of caesarean
section was 36.0%-40.5% in South Korea during the pe-
riod 2001 to 2012 [23], and 30% or more in many indus-
trialized countries [35], one of the factors related with
the higher rate of caesarean section in subjects with CP
seems to be related with the difference in the overall rate
of caesarean section.

In conclusion, the KDCP and its first report are in-
troduced in this paper, where the KDCP establishes an
agreement of terminologies for CP. This is the first na-
tionwide report on the characteristics of subjects with CP
in South Korea. Although there are some limitations, we
believe that this study is able to add knowledge on the
characteristics of subjects with CP. Further research is
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required to study the prevalence of CP, as well as the lon-
gitudinal change in subjects.
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Appendix 1. The structure of the Korean Database of Cerebral Palsy. (A) The first page of the Korean Database of Cere-
bral Palsy for subjects of age >1 year and <4 years. (B) The first page of the Korean Database of Cerebral Palsy for sub-

jects of age >4 years.

W Section 1 gnosis and
Cerebral palsy describes a group of i of the di of and posture, causing
activity limitation, that are i to progl ive disturbances that occurred in the developing fetal or infant

brain. Cerebral palsy resulting from the disturbance occurring past 36 months of life is excluded.

1. Is this child to have or of having palsy?
2 0S8 HA0HE At & Aslid?

Oves Ono

2. Type of cp 5
Haomo 2

[ spastic DEEN

Bilateral Unilateral
[ pyskinetic D58

Dystonic Choreo-athetotic
[ Ataxic DEEN

[ Non-classifiable

3. GMFCs R
Or Orn Om Own 0Ov

4. Birth weight
LR L

[ e

S. Gestational age (completed weeks)
N A2+

[ Twks

6. Delivery mode
-

[ vaginal delivery
[ cesarian section
[ unknown

7. Birth number
[ singleton
O Twin
[ Triplet
[0 Quadruplet
O >4

7-1. If from a multiple delivery, what was the birth order of this child?
First
Second
Third
Fourth
Higher

7-2. If from a multiple delivery, was there co-fetal death?
Yes No

8. Do you think that this child has postnatally acquired CP?
0HS2] 51 SOHIZE A B0L7 0150 Y8t A2 WASHALIDR
Oves Ono

8-1. If Yes, what do you think is the likely cause of this child's motor impairment?
Traumatic head injury
Drowning
Infection

Hypoxic ischemic encephalopathy associated with seizure/ epilepsy

Others @

W Section 1. Diagnosis and history

Cerebral palsy describes a group of permanent disorders of the development of movement and posture, causing
activity limitation, that are attril to ive di that occurred in the developing fetal or infant
brain. Cerebral palsy resulting from the disturbance occurring past 36 months of life is excluded.

1. 15 this child believed to have or suspected of having cerebral palsy?
E OIS E H40HIZ A0 £ AGLIIR

Oves O no

2. Type of CP.
HE0HIS 28

[ spastic DR

Bilateral || Unilateral
[J pyskinetic D5l

Dystonic BEEN [] Choreo-athetotic BRI
[J Ataxic

[J Non-classifiable

3. GMFcs D
Or Oo Om Ow 0Ov

4. Manual Ability Classification System for Children with Cerebral Palsy
Handles objects easily and successfully.

Level1 O At most, limitations in the ease of performing manual tasks requiring speed and accuracy.
However, any limitations in manual abilities do not restrict independence in daily activities.
Handles most objects but with somewhat reduced quality and/or speed of
achievement.

Levell OJ Certain activities may be avoided or be achieved with some difficulty; alternative ways of
performance might be used but manual abilities do not usually restrict independence in daily
activities.

Handles objects with difficulty; needs help to prepare and/or modify activities.

Leveln [ The performance is slow and achieved with limited success regarding quality and quantity.
Activities are performed independently if they have been set up or adapted.

Handles a limited selection of easily managed objects in adapted situations.

Levelly [J Performs parts of activities with effort and with limited success. Requires continuous support
and assi: and/or adapted i for even partial achievement of the activity.
Does not handle objects and has severely limited ability to perform even simple

Levely [J actions.

Requires total assistance.

5. Birth weight
HYEAAE

]
6. Gestational age (completed weeks) Il
HE

wks

7. Delivery mode
aauy
[ vaginal delivery
[J cesarian section
O unknown

8. Birth number
[ Singleton
O Twin
O Triplet
[ quadruplet
O >4

8-1. If from a multiple delivery, what was the birth order of this child?
First
Second
Third
Fourth
Higher

8-2. If from a multiple delivery, was there co-fetal death?
Yes No
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SUPPLEMENTARY MATERIALS

Table S1. Comparison of gestational age and birth weight with brain MRI findings (n=565)

MRI findings Gestational age (wk) p-value Birth weight (g) p-value
Normal (n=60) 35.33+4.949 <0.001? 2,571.25+1,018.811 <0.001”
Malformation (n=54) 36.85+4.209 2,625.00+791.164
Non-malformation (n=437) 33.08+4.988 2,004.93+913.600
Malformation & non-malformation (n=14) 36.36+3.629 2,481.43£720.394

Values are presented as meantstandard deviation.

MRI, magnetic resonance imaging.

Statistically significant difference was defined as p<0.05.

“Post-hoc analysis by least significant difference (LSD) test revealed the subjects with brain MRI findings of non-
malformation were significantly premature than subjects with brain MRI of normal, malformation or malformation &
non-malformation findings. ”Post-hoc analysis by LSD test revealed that the subjects with brain MRI findings of non-
malformation were significantly lower birth weight than subjects with brain MRI of normal or malformation.



Table S2. Comparison of GMFCS and the number of accompanying impairments with the characteristics of subjects
(n=773)

Characteristic NumPer 2l GMFCS p-value Numbe.zr S a}ccomp anying p-value
subjects impairments

Gestational age (wk) 0.261 0.000
<37 460 2.83+1.402 1.64+1.322
=37 313 2.70+1.623 1.26+1.214

Birth weight (g) 0.060 0.000
<2,500 466 2.86+1.424 1.65+1.338
=>2,500 307 2.65+1.592 1.23+1.177

Onset of cerebral palsy 0.351 0.679
Prenatal/perinatal onset 655 2.75+1.460 1.49+1.314
Postnatal onset 118 2.92+1.679 1.44+1.166

Plurality of pregnancy 0.132 0.792
Singleton 671 2.81+1.483 1.49+1.293
>Twin 102 2.56+1.564 1.45+1.295

Type of cerebral palsy <0.001 0.147
Bilateral spastic type 505 3.05+1.446 1.56£1.299
Unilateral spastic type 164 1.65%1.072 1.38+1.335
Unclassified spastic type 6 3.00+1.549 1.17+£0.983
Dyskinetic type 40 3.93+1.328 1.38+1.170
Ataxic type 14 2.36+0.745 0.86+0.949
Unclassified 44 2.84+1.493 1.27+1.227

Brain MRI findings 565 0.029" 0.385
Normal 60 2.23+1.280 1.22+1.277
Malformation 54 2.83+1.563 1.44£1.127
Non-malformation 437 2.80+1.478 1.52+1.286
Both 14 3.14+1.460 1.57+1.399

Values are presented as meantstandard deviation.

GMECS, Gross Motor Functional Classification System; MRI, magnetic resonance imaging.

Statistically significant difference was defined as p<0.05.

“Post-hoc analysis by least significant difference (LSD) test revealed that the subjects of dyskinetic cerebral palsy had
significantly worse function of higher GMFCS than the subjects of bilateral spastic, unilateral spastic, unclassified
spastic, or ataxic cerebral palsy. Post hoc analysis by LSD test revealed that the subjects of unilateral spastic cerebral
palsy had significantly better function of lower GMFCS than the subjects of bilateral spastic or unclassified cerebral
palsy. “Post-hoc analysis by LSD test revealed that the subjects with normal brain MRI had significantly better func-
tion of lower GMFCS than the subjects with other findings.



