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Executive Summary

Executive Summary

The South Australian Cerebral Palsy Register is a population-based collection of information on children
with cerebral palsy born in South Australia in a population with an average of 18,965 live births per year
(1993 — 2013). This report presents information for children with cerebral palsy born in the years 1993 —
2013.

The term cerebral palsy describes a group of permanent and non-progressive disorders of movement and
posture that manifest early in life and result from a defect or lesion of the immature brain, generally taken
to be before 2 years of age. Individuals with cerebral palsy have lifelong motor disabilities, frequently
associated with intellectual disability, epilepsy and visual and hearing impairment. It is the most common
chronic motor disability of childhood and it places a large emotional and financial burden on both those
affected and their families.

Children with cerebral palsy are ascertained through notifications to the South Australian Birth Defects
Register from the Paediatric Rehabilitation Department, Novita, other paediatricians and the Neonatal
Long Term Follow-up Programs of Flinders Medica | Centre and Women’'s and Children’

If parents consent, at around five years of age, a comprehensive medical history is obtained and the
children are offered a formal clinical assessment to ensure that the diagnosis of cerebral palsy is correct;
to document the type and severity of the disorder; and to define the extent of disabilities experienced by
the child.

For the years 1993 — 2013, 789 children with cerebral palsy were ascertained. At 31st December 2018,
96.1% (542/564) of children who were eligible to be assessed had completed their comprehensive five
year assessment. For various reasons, there were 225 cases that were not able to complete a clinical
assessment (21 had died before the age of five years, 36 did not want to participate in the register and 168
were not able to be contacted).

Between 1993 and 2013 the minimum prevalence of cerebral palsy was 1.36 per 1,000 live births, and the
maximum was 1.98 per 1,000 live births. The minimum prevalence estimate represents the cases
assessed at five years, and the maximum prevalence estimate reflects the total ascertained cases.

Paediatric rehabilitation specialists notified 58.6% of cases, the South Australian Birth Defects Register
22.1%, Novita 12.2%, other specialists 3.8% and other sources 3.4%.

The types of cerebral palsy are based on clinical features. Hemiplegia (40.1%) and diplegia (30.9%) were
the most common forms of cerebral palsy, followed by quadriplegia (18.8%), ataxia (2.8%) and triplegia
(2.0%). Dyskinetic athetosis, dyskinetic dystonia, hypotonia and monoplegia were less common forms of
the disorder. In 1.1% of cases, the type of cerebral palsy was unknown.

Singleton pregnancies accounted for 89.6% of affected children and 10.4% were born from multiple
pregnancies.

The percentage of males with cerebral palsy was 56.7%, compared with the South Australian population,
where 51.3% of liveborn babies are males.

Birth at term (= 37 we e5k2% ofaffectedachildrennwhile d58&covereltorad f or
prematurely (< 37 weeks gestation).

The association of premature birth with cerebral palsy was strong. The prevalence for 23-27 weeks
gestation was 65.1 cases per 1,000 live births, compared with only 1.2 cases per 1,000 live births at term
(= 37 gesatidn)s Consistent with the association with premature birth, low birth weight is also
strongly associated with cerebral palsy; the prevalence being 62.3 cases per 1,000 live births with birth
weights 500-999 grams, but only 0.9 per 1,000 among live births 3500-3999 grams.

Of the 542 children assessed, 65.7% had relatively good levels of gross motor function (levels | and I1),
while 33.6% had more severely affected gross motor function (levels I11-V).

The prevalence of co-morbidities associated with cerebral palsy included 32.3% with impaired intellectual
ability (mild to severe impairment), 35.4% with impaired vision and 5.2% with impaired hearing. A
diagnosis of epilepsy was made for 26.9% of assessed children. Speech was assessed as being normal
in 45.6% of children, with 40.4% of children displaying some level of speech impairment. 12.4% of
children were non-verbal.
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What is Cerebral Palsy?

What is Cerebral Palsy?

Cerebral palsy is a descriptive term applied to a group of motor disorders of central (brain) origin defined
by a clinical descriptionl. It covers a range of cerebral disorders that result in childhood motor impairment.
The impairment must stem from non-progressive malfunction of the brain (rather than the spinal cord or
muscles).

Approximately 2 in every 1,000 children born in South Australia have cerebral palsy, which equates to
approximately 38 newly diagnosed children on average each year for the period 1993-2013. Despite
improvements in antenatal, intrapartum and postnatal care, there has been little change in the incidence of
cerebral palsy over many years.

Cerebr al pal sy affects an individwale'.s aMhiillistty tthe aowomtdr dIf
means “paralysis”, a more accurate description of the mus
cerebral palsy might be weakness (paresis) and an inability to make controlled voluntary movements and

to suppress involuntary ones.

Unlike many other disorders that affect the motor system, cerebral palsy is not progressive — it does not
get worse with time. In fact, family nurturing, therapy and education can result in improvements in
functional outcomes and in quality of life.

Children with cerebral palsy will have lifelong disabilities and they continue to represent a significant
proportion of the children and young adults with disabilities in the community. Severity can vary greatly,
from minor awkwardness to severe multiple disabilities.

Cerebral palsy can be associated with other disorders, such as epilepsy, learning difficulties, and problems
with sight and hearing. There can be difficulties with communication, resulting from multiple disabilities,
including problems controlling the speech muscles, intellectual disabilities, and poor hearing.

Orthopaedic complications are common, often requiring ongoing care. Most children with cerebral palsy
survive into adulthood, although severely affected children may have a reduced life expectancy.

Although there is no single cause for cerebral palsy, we do know that there are a number of perinatal
factors which are associated, both individually and in combination, with an increased risk of cerebral palsy.
These include:

Prematurity and very low birth weight

Maternal infections, such as cytomegalovirus (CMV), group B streptococcus and rubella

Feto-maternal haemorrhage

Hypoxia (oxygen deprivation) during labour and delivery

The use of certain drugs during pregnancy, such as cocaine

Excessive alcohol intake during pregnancy

Genetic factors

= =4 -4 -4 -—Aa _—a _—a -a

Metabolic problems in the newborn period, such as severe jaundice and hypoglycaemia

Research using blood specimens from babies obtained soon after birth have found associations between
evidence of exposure to infection before birth, markers of prenatal inflammation and certain inherited
susceptibilities to thrombosis, and the subsequent development of cerebral palsy2’3'4'5.

There are also events occurring in early childhood (before 2 years of age) whichmay result in “acquir
cerebral palsy. These include:

Near drowning

Brain hypoxia from any cause

Some brain tumours

Head injuries: accidental and non-accidental

Severe infection involving the brain, such as meningitis or encephalitis

Cerebrovascular accidents (strokes)

Non-accidental injuries

= -4 -4 -4 -—Aa _—a _—a -a

Complications of inborn errors of metabolism
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Cerebral Palsy Terminology*

Cerebral Palsy Terminology*

Parts of the Body Affected by Cerebral Palsy

The parts of the body affected by cerebral palsy differ from one person to another. There are specific

words used to describe the parts affected:

1 Hemiplegia — the leg and arm on one side of the body are affected

M Diplegia — both legs are affected significantly more than the arms. People with diplegia may have
some clumsiness with their hand movements

9 Quadriplegia — both arms and legs are affected. The muscles of the trunk, face and mouth can also
be affected

Parts of the body affected by cerebral palsy

diplegia hemiplegia quadriplegia

. more affected areas . less affected areas

Types of Cerebral Palsy

There are three main types of cerebral palsy. Each results from injury to a different part of the brain and
its corresponding impact on movement:

Spastic Cerebral Palsy
This is the most common type of cerebral palsy. Spasticity means stiffness or tightness of muscles. The

muscles are stiff because the message to the muscles is sent incorrectly through the injured part of the
brain. This is the most common type, affecting approximately 77-93% of people with the condition.

When unaffected children perform a movement, some groups of muscles become tighter and some groups
of muscles relax. In people with spastic cerebral palsy, both groups of muscles may become tighter. This
makes movement difficult or even impossible.

Dyskinetic Cerebral Palsy

This type affects about 2-15% of people with cerebral palsy. There are two forms:

M Athetosis is characterised by wuncontroll ed, sl ow, stor

1 Dystonia is characterised by sustained or intermittent muscle contractions causing twisting or repetitive
movement.

Ataxic Cerebral Palsy

This is the least common type of cerebral palsy (2-8%) and is characterised by shaky movements. It
affects a person’s balance and coordination.

*Information has been sourced from the Cerebral Palsy Alliance website. For more information, please
visit www.cerebralpalsy.org.au
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Funding / Administration / Ethical Approval / Legislative Framework

Funding

The Register is funded by t hMNetwivg with additonabfunding@@dmi | dr en’ s He al
Novita.

Administration

The Register is based at the Women’s and Children’s Hospi
Health Network and is located administratively within the Paediatric Rehabilitation Department. Its location

enables the Register to draw on the experience and expertise of the Paediatric Rehabilitation Department

and Neurology Department of the Women’'s and Children’s He
Register are drawn from members of these departments and Novita.

Ethical Approval

The establishment of the South Australian Cerebral Palsy Register was approved by the Human Research

Ethics Committee of the Women’'s and Children’s Health Net
Service and Flinders Medical Centre. Continuing oversight of the ethics of the activities of this state-based

Register is carried out by the SA Health, Human Research Ethics Committee.

Legislative Framework

The South Australian Cerebral Palsy Register is part of the South Australian Birth Defects Register and
operates under the provisions of the South Australian Health Care (Pregnancy Outcome Statistics)
Regulations 2008. These Regulations require the notification of all congenital abnormalities diagnosed
beforethe child’s fifth birthday.

Part 7 of the Health Care Act 2008 allows the Register to carry out research in to cerebral palsy while
maintaining the confidentiality of patients.

Aims of the Register

The aims of the South Australian Cerebral Palsy Register are to:
Determine and monitor the prevalence of cerebral palsy in South Australia
Gather information about affected children that may provide clues to the causes of cerebral palsy
Document the severity and range of disabilities experienced by children with cerebral palsy

Provide information to help plan facilities for affected children

1
1
1
1
9 Actas a source of information about cerebral palsy, for both families and the community
M Improve community and professional awareness of cerebral palsy, including its causes and outcomes
9 Provide a resource for research into cerebral palsy

M Contribute to mortality and morbidity studies of cerebral palsy

1

Contribute de-identified data to the Australian Cerebral Palsy Register

Cerebral Palsy in South Australia 2018 10



How the Register works

How the Register works

Ascertainment

Notifications of children with cerebral palsy come from a variety of sources, including Novita, rehabilitation

specialists, paediatricians, physiotherapists, neurologists and occupational therapists. The main sources

of notification are the Women’'s and Children’s Health Net
Specialists. The Register encourages notifications from all sources (even when this results in multiple

notifications for the same child) as a means of ensuring complete ascertainment of affected children.

All notifications are received by the South Australian Birth Defects Register. Once notified, the Cerebral

Palsy Register approaches families through a clinician who is known to them, and who is either one of the

physicians working with the Register or the child’s paedi
aims is sent to the managing clinician and an invitation to become involved with the Register is extended

to the family. The managing clinician is also sent a package containing a family information leaflet

(Appendix 2) and a “consent to contact” form. Once the ¢
package can be forwarded to them. The family can then respond directly to the Register.

The “consent to contact” form gives the Register permissi
provide detailed information about its aims and functions. Families are asked for written consent for their

child to participate in the Register. Those who agree to participate may, at any time, ask to be withdrawn

from the Register. Non-par ti ci pation in the Register willaenot affect
and services which may be provided to them. Children included on the Register are given a full clinical

assessment at around school age, performed by a paediatrician working with the Register. By then, it is

clear whether or not cerebral palsy is present, and the type and severity can be determined more

accurately. Disabilities in addition to the motor disability can also be documented. Consent is obtained

from each family with an affected child to allow the Register Officer to access information from a variety of

sources. The Register works closely with the Pregnancy Outcome Statistics Unit, medical records

departments and clinicians to ensure accurate and complete data for each child.

The purpose of the assessment is to collect data on the type of cerebral palsy, its severity and any
associated disabilities. Information about learning problems, epilepsy, hearing, vision and the use of
mobility aids is also collected. A brief family history is obtained to determine if cerebral palsy, intellectual
disability or epilepsy has occurred within the immediate or extended family in the past. Information relating
to the perinatal period is also collected.

Data Storage and Confidentiality

The collected data are stored electronically using unique identifier codes to maintain participant
confidentiality. All information and participant files are backed up regularly to prevent data loss. The
Register does not release identified information about a participant without the written consent of his or her
parents or guardian.

Inclusion and Exclusion Criteria

The Register includes children who have a motor impairment, manifested early in life, which is the result of
static (non-progressive) cerebral pathology. The Register also includes cases of cerebral palsy acquired
after the neonatal period (after the first month and before 2 years of age).

The following disorders are excluded: neurodegenerative conditions, neuromuscular disorders, neural tube
defects, tumours, hypotonia occurring in isolation or with intellectual disability, many genetic syndromes
and most inborn errors of metabolism. There are many conditions where a decision about inclusion or
exclusion can be difficult, and guidance is provided by Badawi et al (1998)1, and more recently, by the
updated publication by Smithers-Sheedy et al (2014)6.

Participation in the Australian Cerebral Palsy Register

The Register has been involved in the establishment of the Australian Cerebral Palsy Register (ACPR). Its
staff have contributed to the development of the ACPR Agreement and Working Guidelines which have
been developed to define the protocols for transferring anonymous information about South Australian
children with cerebral palsy to the ACPR as part of a national strategy to monitor the frequency of cerebral
palsy and to undertake research into its causes’.

Cerebral Palsy in South Australia 2018 11



Prevalence of cerebral palsy 1993 - 2013

Prevalence of cerebral palsy 1993-2013

In South Australia, 789 children with cerebral palsy were born between 1993 and 2013, and had been
notified to the Register by 31% December 2018. A comprehensive clinical assessment at around school
age has been completed for 542 (96.1%) of the 564 children eligible for assessment (see Table 1). Over
this same period, the Register also received 144 notifications of cases born interstate or overseas. These
children are invited to participate in the Register if they have a diagnosis of cerebral palsy and are
receiving medical treatment in South Australia, but are not included in this report.

Tables 1-8 and Figures 1-6 present data about children with cerebral palsy notified to the South Australian
Birth Defects Register.

Table 1: SA Children with cerebral palsy ascertained by the Register 1993 1 2013

Group 19937 2008 2009 2010 2011 2012 2013 19937 2013
No. No. No. No. No. No. No. (%)
Assessment completed at 437 33 23 23 9 17 542 (68.7)
5 years
Awaiting assessment 0 5 4 7 6 22 (2.8)
Consents not complete 0 1 3 3 3 10 1.3)
Medical reports only 165 6 12 6 2 3 194 (24.6)
Deceased prior to 5 years 19 0 0 1 1 0 21 2.7)
Total* 621 45 35 37 22 29 789 (100)

*Does not include interstate or overseas births: 110 between 1993-2008, 7 in 2009, 8 in 2010, 5in 2011, 7 in 2012 and
7 in 2013 (total of 144)

Research has shown that some of the notified cases will have their initial cerebral palsy diagnosis changed
to a non-cerebral palsy diagnosis prior to age five or following assessment at around five years of ages.
These children are not presented in this report. Minimum and maximum prevalence estimates have been
calculated for the years 1993 — 2013 (Table 2). The maximum reflects total ascertained cases and the
minimum estimate is based on assessed cases only.

Table 2: Cerebral palsy ascertainment and prevalence 19937 2013
Year of birth Live births Ascertained cases Assessed cases* Prevalence / 1,000%
No. No. No. (%) max min
1993-2008 297,786 621 437 (70.4) 2.09 1.47
2009 19,761 45 33 (73.3) 2.28 1.67
2010 19,883 35 23 (65.7) 1.76 1.16
2011 20,194 37 23 (62.2) 1.83 1.14
2012 20,528 22 9 (40.9) 1.07 0.44
2013 20,125 29 17 (58.6) 1.44 0.84
19937 2013 398,277 789 542 (68.7) 1.98 1.36
*Have completed comprehensive clinical assessment at around 5 years of age
“Rate per 1,000 live births. Minimum rate represents assessed cases and maximum rate reflects total ascertained
cases
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Notifiers to the Register

Notifiers to the Register

The sources of notification of children with cerebral palsy born between 1993 and 2013 are shown in Table
3. Over this period, 92.8% of the notifications came from three main sources: Rehabilitation specialists,
the South Australian Birth Defects Register and Novita.

Table 3: Notifiers to the Register 19931 2013
Notifier* 1993 - 2008 2009 2010 2011 2012 2013 1993 - 2013
No. No. No. No. No. No. No. (%)
Rehabilitation specialists 325 35 25 31 19 27 462 (58.6)
SA Birth Defects Register 148 8 9 6 3 0 174 (22.1)
Novita 96 0 0 0 0 0 96 (12.2)
Other sources” 25 2 0 0 0 0 27 (3.4)
Other specialists 27 0 1 0 0 2 30 (3.8)
Total* 621 45 35 37 22 29 789 (100)
* The Register encourages multiple notifications
# Other sources include allied health services such as physiotherapy and occupational therapy

Figure 1: Notifiers to the Register 19937 2013
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Type of cerebral palsy

Type of cerebral palsy

The different types of cerebral palsy for children born between 1993 and 2013 are shown in Table 4. The
most common forms of cerebral palsy were hemiplegia, diplegia and quadriplegia, accounting for 89.7% of
all cases.

Table 4: Type of cerebral palsy 19931 2013

Type of cerebral palsy 1993 - 2008 2009 2010 2011 2012 2013 1993 - 2013
No. No. No. No No. No No. (%)
Hemiplegia 228 23 16 22 13 14 316 (40.1)
Diplegia* 203 10 11 7 3 10 244 (30.9)
Quadriplegia® 126 6 4 5 3 4 148 (18.8)
Triplegia 15 0 1 0 0 0 16 (2.0)
Ataxia 18 3 0 1 0 0 22 (2.8)
Dyskinetic athetoid 9 0 0 1 0 0 10 1.3)
Dyskinetic dystonic 10 0 2 1 0 1 14 (1.8)
Hypotonia 1 1 0 1 0 (0.6)
Monoplegia 1 0 0 0 0 (0.6)
Unknown 1 0 0 2 0 1.1)
Total 621 45 35 37 22 29 789 (100)

* Spasticity in four limbs: Lower limbs greater than upper limbs
# Spasticity in four limbs: Upper limbs greater than or equal to lower limbs

Figure 2: Type of cerebral palsy 19937 2013
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Plurality and sex of child

Plurality and sex of child

The distribution of cerebral palsy cases by plurality is shown in Table 5 and Figure 3. The percentage of
cerebral palsy cases among multiple births was 10.4% for the period 1993 — 2013, compared with the
South Australian livebirth population, where multiple births accounted for 3.1% of all livebirths for the same
period. This demonstrates a strong relationship between cerebral palsy and multiple births.

Table 5: Cerebral palsy by plurality 1993 1 2013

Plurality 1993 - 2008 2009 2010 2011 2012 2013 1993 - 2013
No. No. No. No. No. No. No. (%)

Singleton 554 38 33 35 21 26 707 (89.6)

Multiple 67 7 2 2 1 3 82 (10.4)

Total* 621 45 35 37 22 29 789 (100)

Figure 3: Cerebral palsy by plurality 1993 1 2013
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The distribution of cerebral palsy cases by the sex of child is shown in Table 6 and Figure 4. The
percentage of males with cerebral palsy was 56.7% for the period 1993 — 2013, compared with the South
Australian livebirth population, where males accounted for 51.3% of all livebirths for the same period.

Table 6: Cerebral palsy by sex 19931 2013

Sex 1993 — 2008 2009 2010 2011 2012 2013 1993 - 2013
No. No. No. No. No. No. No. (%)

Male 353 30 19 17 14 14 447 (56.7)

Female 268 15 16 20 8 15 342 (43.3)

Total 621 45 35 37 22 29 789 (100)

Figure 4: Cerebral palsy by sex 19931 2013
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Gestational age at birth

Gestational age at birth

The gestational ages at birth for cases of cerebral palsy born between 1993 and 2013 are shown in Table
7. There were 54.2% of cases born at term (= 37 weeks gestation).

The prevalence of cerebral palsy by gestational age at birth 1993 — 2013 is also demonstrated in Table 7
and figure 5, illustrating the association between cerebral palsy and prematurity (<37 weeks gestation),
especially gestations <32 weeks.

Table 7: Cerebral palsy by gestational age at birth 19931 2013

Gestation 1993 — 2008 2009 2010 2011 2012 2013 1993 — 2013 1993 - 2013
weeks* No. No. No. No. No. No. No. (%) Prevalence”
23" 27 83 103 | (13.1) 65.1
28 - 31 107 128 | (16.2) 39.5
32-36 97 11 4 130 | (16.5) 4.9
37-41 329 27 10 23 16 16 421 | (53.4) 1.2
42+ 5 0 1 0 1 0 7 (0.9) 2.0
Total 621 45 35 37 22 29 789 (100) 1.98
* Gestation at birth (best clinical estimate) in weeks
" There were no cases below 23 weeks
# Prevalence per 1,000 livebirths
Figure 5: Prevalence of cerebral palsy by gestational age at birth 19937 2013
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Birth weight

Birth weight

The prevalences of cerebral palsy per 1,000 livebirths, by birth weight, are provided in Table 8 and Figure
6 for the period 1993 — 2013. They demonstrate a strong relationship between cerebral palsy and low
birth weight. As birth weight increases, the prevalence of cerebral palsy decreases, from 62.3 per 1,000
livebirths at 500 — 999¢ to 0.9 per 1,000 livebirths at 3,500 — 3,999g. Due to high mortality in the <500g
birth weight group, the prevalence of cerebral palsy appears relatively low at 6.6 per 1,000 livebirths.

Table 8: Cerebral palsy by birth weight 19931 2013

Birth weight 1993-2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 1993-2013 | 1993-2013
range (grams) No. No. No. No. No. No. No. (%) Prevalence”
<500 2 0 0 0 0 0 2 (0.3) 6.6
500 — 999 84 6 6 3 0 3 102 (12.9) 62.3
1,000 — 1,499 78 4 4 1 2 4 93 (11.8) 37.2
1,500 — 1,999 62 5 6 3 2 3 81 (10.3) 15.2
2,000 — 2,499 54 2 6 2 1 3 68 (8.6) 4.1
2,500 — 2,999 80 7 2 7 2 5 103 | (13.1) 1.7
3,000 — 3,499 123 11 6 12 7 7 166 | (21.0) 1.2
3,500 — 3,999 88 7 4 5 4 1 109 | (13.8) 0.9
4,000 — 4,499 42 1 3 3 56 (7.1) 1.4
4,500 — 4,999 8 0 0 1 0 9 1) 1.4
Total 621 45 35 37 22 29 789 (100) 1.98

# Prevalence per 1,000 livebirths

Figure 6: Prevalence of cerebral palsy by birth weight 1993 i 2013
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Level of motor function

Level of motor function

Tables 9-14 and Figures 7-9 present additional data collected at the 5 year assessment. At 31% December
2018, 542 (96.1%) of the 564 children who were eligible to be assessed, had completed their
comprehensive clinical assessment at around five years of age. For various reasons, there were 225
cases that were not able to complete a clinical assessment (21 had died before the age of five years, 36
did not want to participate in the Register, and 168 were not able to be contacted).

Table 9 and Figure 7 show the level of motor function, using the Gross Motor Function Classification
System (GMFCS)9 for children with cerebral palsy born 1993 — 2013. The majority of children had less
restricted motor function and were assessed at levels | and Il i.e. walking without restriction (42.3%) and
walking without assistive devices (23.4%) respectively, while 33.6% were more severely affected in their
motor function (assessed at levels Il — V), with limitations or severe limitations to self-mobility. Definitions
of motor function levels appear in Appendix 1.

Table 9: Gross Motor Function Classification 1993 i 2013
Level of function 1993 — 2008 2009 2010 2011 2012 2013 1993 — 2013
No. No. No. No. No. No. No. (%)
Level | 195 9 9 9 2 5 229 (42.3)
Level Il 90 11 11 7 4 4 127 (23.4)
Level Il 49 7 2 2 6 67 (12.4)
Level IV 46 3 0 3 1 1 54 (10.0)
Level V 54 2 0 1 61 (11.3)
Unknown 3 1 0 0 0 4 0.7)
Total 437 33 23 23 9 17 542 (100)
" Definitions of the Gross Motor Function Classification System (GMFCS) appear in Appendix 1

Figure 7: Gross Motor Function Classification 1993 7 2013
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Level of motor function by type of cerebral palsy

Level of motor function by type of cerebral palsy

Table 10 and Figure 8 show the level of motor function using the GMFCS by type of cerebral palsy for
children born 1993 — 2013. The majority of children with hemiplegia had less restricted motor function
levels I and Il (91%). In comparison, the majority of children with quadriplegia had severe limitations to
self-mobility and were assessed at levels IV and V (87.5%). Definitions of motor function levels appear in

Appendix 1.
Table 10: Level of motor function by type of cerebral palsy 1993 7 2013
Level of Function”
Type of cerebral palsy Level | Level Il Level Il Level IV Level V Total
(%) (%) (%) (%) (%)
Hemiplegia 143 (64.4) 59 (26.6) 8 (3.6) 8 (3.6) 2(0.9) 222
Diplegia* 72 (39.3) 56 (30.6) 42 (23.0) 9 (4.9) 3(1.6) 183
Quadriplegia® 2(2.3) 0 (0.0) 9(10.2) 28 (31.8) 49 (55.7) 88
Other 11 (22.9) 12 (25.0) 8 (16.7) 9 (18.8) 7 (14.6) 48
Unknown 1 (100.0) 0 (0.0) 0(0.0) 0 (0.0) 0 (0.0) 1
Total 229 (42.3) | 127 (23.4) 67 (12.4) 54 (10.0) 61 (11.3) 542+
" Definitions of the Gross Motor Function Classification System (GMFCS) appear in Appendix 1
* Spasticity in four limbs: Lower limbs greater than upper limbs
# Spasticity in four limbs: Upper limbs greater than or equal to lower limbs
** Total includes 4 cases with no available GMFCS level
Figure 8: Level of motor function” by type of cerebral palsy 19937 2013
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Co-morbidities

Co-morbidities

Table 11 and Figure 9 illustrate the level of intellectual ability for children with cerebral palsy born 1993 —
2013. In 2009, SA adopted the categories used by the Australian Cerebral Palsy Register to illustrate
intellectual ability. These show that 65.9% of children with cerebral palsy were considered to have normal
intellectual ability, 12.9% had mild intellectual impairment, and 12.4% had moderate to severe intellectual
impairment.

Table 11: Intellectual ability 1993 7 2013
Intellectual ability 1993 - 2008 2009 2010 2011 2012 2013 1993 - 2013
No. No. No. No. No. No. No. (%)
Normal 285 20 17 14 7 14 357 (65.9)
Mild Impairment 54 1 70 (12.9)
Moderate Impairment 27 0 33 (6.1)
Severe Impairment 34 0 0 0 34 (6.3)
e w [ s |2 21| o] = |0
Unknown 9 0 0 1 0 0 10 (1.8)
Total 437 33 23 23 9 17 542 (100)
*Various scales, appropriate to the childdés age and plH

Figure 9: Intellectual ability” 1993 i 2013
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Co-morbidities

Table 12 shows the frequency of visual impairment in children with cerebral palsy born 1993 — 2013.
Normal vision was reported for 61.3% of children and 35.4% had impaired vision.

Table 12: Vision 19931 2012

Vision 1993 - 2008 2009 2010 2011 2012 2013 1993 - 2013
No. No. No. No. No. No. No. (%)
Normal 256 24 18 17 6 11 332 (61.3)
Impaired* 164 8 3 192 (35.4)
Unknown 17 1 0 0 18 (3.3)
Total 437 33 23 23 9 17 542 (100)

" Impaired vision includes: strabismus +/- amblyopia, refractive error, cortical blindness, nystagmus and optic nerve
abnormalities

Table 13 shows the frequency of hearing impairment in children with cerebral palsy born 1993 — 2013.
Normal hearing was reported for 92.6% of children and 5.2% had impaired hearing or bilateral deafness.

Table 13: Hearing 19931 2012

Hearing 1993 — 2008 2009 2010 2011 2012 2013 1993 - 2013
No. No. No. No. No. No. No. (%)
Normal 401 31 21 23 9 17 502 (92.6)
Impaired* 20 0 21 3.9
Bilateral deafness 6 0 0 7 (1.3)
Unknown 10 0 12 (2.2)
Total 437 33 23 23 9 17 542 (100)

"Impaired hearing includes: sensorineural and/or conductive hearing loss determined by audiology

The frequency of epilepsy in children with cerebral palsy born 1993 — 2013 is shown in Table 14. A
diagnosis of epilepsy was reported for 26.9% of children, compared with 70.5% who had never been
diagnosed with epilepsy.

Table 14: Epilepsy 19931 2012

Epilepsy 1993 — 2008 2009 2010 2011 2012 2013 1993 - 2013
No. No. No. No. No. No. No. (%)
No epilepsy 311 20 17 15 5 14 382 (70.5)
Epilepsy 112 13 4 146 (26.9)
Unknown 14 0 0 14 (2.6)
Total 437 33 23 23 9 17 542 (100)
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Co-morbidities

The frequency of speech impairment in children with cerebral palsy born 1993 — 2013 is shown in Table
15. Normal speech was reported for 45.6% of children, and 52.8% had either impaired speech or were

non-verbal.
Table 15: Speech 19937 2013
Speech 1993 — 2008 2009 2010 2011 2012 2013 1993 - 2013
No. No. No. No. No. No. No. (%)
Normal 197 10 13 12 4 11 247 (45.6)
Impaired* 176 19 5 5 219 (40.4)
Non verbal 56 3 0 67 (12.4)
Unknown 8 1 0 0 9 @.7)
Total 437 33 23 23 9 17 542 (100)
‘Il mpaired speech ranges from fisome problems when excit

Table 16 presents the types of cerebral palsy with associated co-morbidities of hearing, vision, epilepsy
and intellectual impairment. Some differences can be seen, for example between quadriplegic and
diplegic types of cerebral palsy, especially with respect to vision, epilepsy and intellectual impairment. The
proportions of these co-morbidities were found to be significantly higher in those with quadriplegia. Some
of the children have multiple co-morbidities; therefore the totals do not add up to 100%. Intellectual
impairment is defined as mild to severe impairment.

Table 16: Type of cerebral palsy and associated impairments 1993 1 2013

Type of cerebral palsy C-;?;aglgpy imi(ea?rrrir:‘gnt im;/;silil?nnent Epiepsy img:?ﬁgﬁ*
No. (%) No. (%) No. (%) No. (%)
Hemiplegia 222 10 (4.5) 58 (26.1) 53 (23.9) 49 (22.1)
Diplegia 183 5 2.7) 55 (30.1) 26 (14.2) 40 (21.9)
Quadriplegia 88 10 (11.4) 59 (67.0) 52 (59.1) 65 (73.9)
Triplegia 14 0 (0.0) 5 (35.7) 3 (21.4) 4 (28.6)
Ataxia 13 3 (23.1) 6 (46.2) 3 (23.1) 8 (61.5)
Dyskinetic athetoid 6 0 (0.0) 1 (16.7) 2 (33.3) 1 (16.7)
Dyskinetic dystonic 11 0 (0.0) 7 (63.6) 5 (45.5) 7 (63.6)
Hypotonia 0 (0.0) 0 (0.0) 1 (100.0) 0 (0.0)
Monoplegia 3 0 (0.0) 0 (0.0) 0 (0.0) 1 (33.3)
Unknown 0 (0.0) 1 (100) 1 (100.0) 0 (0.0)
Total (% of total)* 542 28 (5.2) 192 | (35.4) 146 (26.9) 175 | (32.3)

" Children considered to have mild to severe intellectual impairment
# Some of the children have multiple co-morbidities, therefore the totals do not add up to 100%
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Provisional data for children born 2014-2018

Provisional data for children born 2014-2018

The South Australian Cerebral Palsy Register is now publishing provisional data for children who were
born between 1* January 2014 and 31* December 2018, and who have been notified to the Register

(Table 17).

Notifications of cases are continuing for those children born between 2014 and 2018, as cerebral palsy is
not immediately apparent at birth. Most, however, have been diagnosed by age five years. The numbers
for these years will be updated as the Register is notified of additional children diagnosed with cerebral
palsy.

Research has shown that some of the notified cases will have their initial cerebral palsy diagnosis changed
to a non-cerebral palsy diagnosis following assessment or review at around five years of ages. The
majority of children represented in the table below have not yet reached the age where assessments are
offered, and it is inevitable that some of these children will have their initial diagnosis of cerebral palsy
changed in the coming years.

For these reasons, we are presenting these provisional data separately to the results for children born
between 1993 and 2013.

Table 17: Provisional data for SA children with cerebral palsy 2014 i 2018

Group 2014 2015 2016 2017 2018* 2014 - 2018
No. No. No. No. No. No. (%)

Assessment completed at 5 years 1 0 0 0 0 1 (1.5)
Awaiting assessment 5 17 7 3 0 32 (49.2)
Consents not complete 7 6 6 0 27 (41.5)
Medical reports only 3 1 0 0 4 (6.2)
Deceased prior to 5 years 1 0 0 0 (1.5)
Total* 17 25 14 9 0 65 (100)

" Does not include interstate or overseas births: 2 in 2014, 3 in 2015, 0 in 2016, 0 in 2017 and 0 in 2018 (total of 5)
# Most cases of cerebral palsy are diagnosed after one year of age
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http://www.wch.sa.gov.au/services/az/other/phru/cerebral_palsy.html
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Gross Motor Function Classification System (GMFCS) in cerebral palsy®
Level |
Walks without restrictions: limitations in more advanced gross motor skills.

Before 2" birthday: Infants move in and out of sitting and floor sit with both hands free to manipulate
objects. Infants crawl on hands and knees, pull to stand and take steps holding onto furniture. Infants
walk between 18 months and 2 years of age without the need for any assistive mobility device.

From age 2 to 4" birthday: Children floor sit with both hands free to manipulate objects. Movements in
and out of floor sitting and standing are performed with adult assistance. Children walk as the preferred
method of mobility without the need for any assistive mobility device.

From age 4 to 6" birthday: Children get into and out of and sit in a chair without the need for hand
support. Children move from the floor and from chair sitting to standing without the need for objects for
support. Children walk indoors and outdoors, and climb stairs. Emerging ability to run and jump.

From age 6 to 12: Children walk indoors and outdoors and climb stairs without limitations. Children
perform gross motor skills including running and jumping but speed, balance and coordination are
reduced.

Level Il
Walks without assistive devices: limitations walking outdoors and in the community.

Before 2" birthday: Infants maintain floor sitting but may need to use their hands for support to maintain
balance. Infants creep on their stomach or crawl on hands and knees. Infants may pull to stand and take
steps holding onto furniture.

From age 2 to 4" birthday: Children floor sit but may have difficulty with balance when both hands are
free to manipulate objects. Movements in and out of sitting are performed without adult assistance.
Children pull to stand on a stable surface. Children crawl on hands and knees with a reciprocal pattern,
cruise holding onto furniture and walk using an assistive mobility device as preferred methods of mobility.

From age 4 to 6" birthday: Children sit in a chair with both hands free to manipulate objects. Children
move from the floor to standing and from chair sitting to standing but often require a stable surface to push
or pull up on with their arms. Children walk without the need for any assistive mobility devices indoors and
for short distances on level surfaces outdoors. Children climb stairs holding onto a railing but are unable
to run or jump.

From age 6 to 12: Children walk indoors and outdoors and climb stairs holding onto a railing but
experience limitations walking on uneven surfaces and inclines, and walking in crowds or confined spaces.
Children have at best only minimal ability to perform gross motor skills such as running and jumping.

Distinction between Levels | and Il: Compared with children in Level |, children in Level Il have
limitations in the ease of performing movement transitions; walking outdoors and in the community; the
need for assistive mobility devices when beginning to walk; quality of movement; and the ability to perform
gross motor skills such as running and jumping.

Level Il
Walks with assistive mobility devices: limitations walking outdoors and in the community.

Before 2" birthday: Infants maintain floor sitting when the low back is supported. Infants roll and creep
forward on their stomachs.

From age 2 to 4" birthday: Children maintain floorsitt i ng of tsént thywg“W(sitting bet ween
internally rotated hips and knees) and may require adult assistance to assume sitting. Children creep on

their stomach or crawl on hands and knees (often without reciprocal leg movements) as their primary

methods of self-mobility. Children may pull to stand on a stable surface and cruise short distances.

Children may walk short distances indoors using an assistive mobility device and adult assistance for

steering and turning.
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From age 4 to 6" birthday: Children sit on a regular chair but may require pelvic or trunk support to
maximise their hand function. Children move in and out of chair sitting using a stable surface to push on
or pull up with their arms. Children walk with an assistive mobility device on level surfaces and climb stairs
with assistance from an adult. Children frequently are transported when travelling for long distances or
outdoors on uneven terrain.

From age 6 to 12: Children walk indoors or outdoors on a level surface with an assistive mobility device.
Children may climb stairs holding onto a railing. Depending on upper limb function, children propel a
wheelchair manually or are transported when travelling for long distances or outdoors on uneven terrain.

Distinction between Levels Il and lll: Differences are seen in the degree of achievement of functional
mobility. Children in Level lll need assistive mobility devices and frequently orthoses to walk, while
children in Level Il do not require assistive mobility devices after age 4.

Level IV

Self-mobility with limitations: children are transported or use power mobility outdoors and in the
community.

Before 2" birthday: Infants have head control but trunk support is required for floor sitting. Infants can
roll to supine and may roll to prone.

From age 2 to 4" birthday: Children floor sit when placed, but are unable to maintain alignment and
balance without the use of their hands for support. Children frequently require adaptive equipment for
sitting and standing. Self-mobility for short distances (within a room) is achieved through rolling, creeping
on stomach, or crawling on hands and knees without reciprocal leg movement.

From age 4 to 6" birthday: Children sit on a chair but need adaptive seating for trunk control and to
maximise hand function. Children move in and out of chair sitting with assistance from an adult or a stable
surface to push or pull up on with their arms. Children may at best walk short distances with a walker and
adult supervision but have difficulty turning and maintaining balance on uneven surfaces. Children are
transported in the community. Children may achieve self-mobility using a power wheelchair.

From age 6 to 12: Children may maintain levels of function achieved before age 6 or rely on more
wheeled mobility at home, school and in the community. Children may achieve self-mobility using a power
wheelchair.

Distinction between Levels Il and 1V: Differences in sitting ability and mobility exist, even allowing for
extensive use of assistive technology. Children in Level IlI sit independently, have independent floor
mobility and walk with assistive mobility devices. Children in Level IV function in sitting (usually supported)
but independent mobility is very limited. Children in Level IV are more likely to be transported or use
power mobility.

Level V
Self-mobility is severely limited even with the use of assistive technology.

Before 2" birthday: Physical impairment limits voluntary control of movement. Infants are unable to
maintain antigravity head and trunk postures in prone and sitting. Infants require adult assistance to roll.

From age 2 to 12: Physical impairments restrict voluntary control of movement and the ability to maintain
antigravity head and trunk postures. All areas of motor function are limited. Functional limitations in sitting
and standing are not fully compensated for through the use of adaptive equipment and assistive
technology. At Level V, children have no means of independent mobility and are transported. Some
children achieve self-mobility using a power wheelchair with extensive adaptations.

Distinction between Levels IV and V: Children in Level V lack independence even in basic antigravity
postural control. Self-mobility is achieved only if the child can learn how to operate an electrically powered
wheelchair.

(Palisano et al, 1997)9.
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South Australian Cerebral Palsy Register Family Information Sheet

What is the South Australian Cerebral Palsy Register?

Approximately one in every 500 children born in South Australia has cerebral palsy. It is now recognised
that most cerebral palsy is due to factors present before labour begins and not as a result of events
occurring during labour and delivery. However, what actually causes cerebral palsy is not clear. In order to
determine these factors and to improve services, it is important to collect information about children with
cerebral palsy.

The South Australian Cerebral Palsy Register (SACPR) was established in 1998 with support from Novita
and the Women’s and Chiltlisdocated a4t and fdraedfpy theAMCH, (vitd Support
from Novita. Itis a collaboration between the Register, the Paediatric Rehabilitation Service (WCH) and
Novita.

The Register contributes de-identified data to the Australian Cerebral Palsy Register as part of a national
strategy to monitor the frequency of cerebral palsy and to undertake research.

What is the purpose of the Register?

The purpose of the Cerebral Palsy Register is to collect information about South Australian children with
cerebral palsy. This information will enable us to:

Determine how many children in South Australia have cerebral palsy
Detect changes in the number of children diagnosed over time
Support research relating to causes, treatments, and prevention
Identify the full range of disabilities experienced by children

Help in the planning of services for children and their families

V V. V V V V

Increase knowledge and create understanding in the community.

What are the benefits for my child?

When your child is around school age, they will receive a free, comprehensive medical assessment by a

paediatric rehabilitation specialist during one of their scheduled appointments at the WCH or Novita.

I nformation gained may be used to make recommendations ab
may choose to access the Annual Report and other information which may be of interest to you, including

information about current research.

What other benefits may come from participating?

By participating, you will also benefit other children with cerebral palsy by contributing to research. Such
research may:

Lead to the development of new and/or improved services

Lead to new treatments or ways of caring for children with cerebral palsy
Increase community awareness and recognition

Find possible causes of cerebral palsy

vV V. V V V

Find ways of preventing cerebral palsy

Who are the Register staff we will have contact with?
The person with whom you will have the most contact will be the SACPR Register Officer.

Paediatric rehabilitation specialists who work closely with the Register include A/Prof Ray Russo,
Dr James Rice, Dr Andrew Tidemann, and Dr Rosa Zarrinkalam.

Will information about my child be kept confidential?

All information contained on the SACPR is strictly confidential. Only Register staff and those carrying out
research in collaboration with them will use it. For example, the Register provides anonymous information
about South Australian children with cerebral palsy to the Australian Cerebral Palsy Register for research.
No information which identifies your child will be released to other people unless you give written permission.

Cerebral Palsy in South Australia 2018 27



Appendix 2

Are there any risks for my child?

There are no risks for your child associated with the medical assessment at five years of age. It will not
involve the taking of blood samples or any other invasive tests.

Has the Register received approval from an Ethics Committee?

The SACPR has received approval from the Human Research E
Children’s Health Networ k, FIinders Medical Centre, and t

How do | give my consent?

You will be asked to give written consent to include your child on the Register. If, in the future, you change
your mind, you can withdraw your consent. Refusing to include your child will not disadvantage your child
in any way or change your relationship with health professionals or hospitals.

What happens now?

By now you wil!/ have received some information from your
Register Officer will have contacted you either by phone or letter. The next step is to decide whether you

would like your child to be included on the Register. Feel free to contact the Register Officer and ask any

questions you may have.

If you decide that you would like your child to be included, sign and return the Consent Form in the prepaid
envelope provided. If you decide not to participate, please let the Register Officer know by return mail so
they know not to contact you in future.

When your child is around school age, your paediatric rehabilitation specialist will conduct a one-off

medical assessment. This will usually be conducted during one of your scheduled appointments at Novita

or the WCH. To collect complete information about your <ch
hospital records of your Thdmetichl'assesbniemt wihbe eonddicted fuieeofent heal t h
charge. You will receive no payment for your participation.

Do you know you can access current and previous SACPR Annual Reports on the
Womends and Childrenés Hospital website?

www.wch.sa.gov.au/services/az/other/phru/cerebral_palsy.html

For more information

South Australian Cerebral Palsy Register

Telephone: (08) 8161 7242

Email: cpregister@sa.gov.au
www.wch.sa.gov.au/services/az/other/phru/cerebral_palsy.html
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