
Minerva Access is the Institutional Repository of The University of Melbourne

Author/s:
Smithers-Sheedy, H;Waight, E;Goldsmith, S;Reid, S;Gibson, C;Watson, L;Auld, M;Badawi,
N;Webb, A;Diviney, L;Mcintyre, S;Ostojic, K;Kay, F;Quartermaine, J;Maloney, E;Davies,
N;Hinwood, G

Title:
Declining trends in birth prevalence and severity of singletons with cerebral palsy of
prenatal or perinatal origin in Australia: A population-based observational study

Date:
--

Citation:
Smithers-Sheedy, H., Waight, E., Goldsmith, S., Reid, S., Gibson, C., Watson, L., Auld,
M., Badawi, N., Webb, A., Diviney, L., Mcintyre, S., Ostojic, K., Kay, F., Quartermaine, J.,
Maloney, E., Davies, N. & Hinwood, G. (). Declining trends in birth prevalence and
severity of singletons with cerebral palsy of prenatal or perinatal origin in Australia: A
population-based observational study. Developmental Medicine and Child Neurology, 
(), pp.-. https://doi.org/./dmcn..

Persistent Link:
https://hdl.handle.net//

License:
CC BY-NC-ND

CC%20BY-NC-ND


1114  |   	﻿�  Dev Med Child Neurol. 2022;64:1114–1122.wileyonlinelibrary.com/journal/dmcn

O R I G I N A L  A R T I C L E

Declining trends in birth prevalence and severity of singletons 
with cerebral palsy of prenatal or perinatal origin in Australia: A 
population-based observational study

Hayley Smithers-Sheedy1   |    Emma Waight1   |    Shona Goldsmith1   |    Sue Reid2   |   
Catherine Gibson3  |    Linda Watson4  |    Megan Auld5  |    Nadia Badawi1,6  |    Annabel Webb1  |   
Leanne Diviney1  |    Sarah Mcintyre1   |    On behalf of the Australian Cerebral Palsy Register 
Group*

Received: 10 August 2021  |  Accepted: 18 January 2022

DOI: 10.1111/dmcn.15195  

This is an open access article under the terms of the Creative Commons Attribution-NonCommercial-NoDerivs License, which permits use and distribution in any medium, 
provided the original work is properly cited, the use is non-commercial and no modifications or adaptations are made.
© 2022 The Authors. Developmental Medicine & Child Neurology published by John Wiley & Sons Ltd on behalf of Mac Keith Press.

*Members of the Australian Cerebral Palsy Register Group are listed in the Acknowledgements. 

This original article is commented on by Villamor on pages 1054–1055 of this issue.

Abbreviations: ACPR, Australian Cerebral Palsy Register.

1Cerebral Palsy Alliance Research Institute, 
Sydney Medical School, The University of 
Sydney, Camperdown, New South Wales, 
Australia
2Murdoch Children’s Research Institute, 
The Royal Children’s Hospital, University of 
Melbourne, Melbourne, Victoria, Australia
3Women’s and Children’s Health Network, 
Adelaide, South Australia, Australia
4Department of Health Western Australia, 
Perth, Western Australia, Australia
5CPL – Choice, Passion, Life, Brisbane, 
Queensland, Australia
6Grace Centre for Newborn Care, The 
Children’s Hospital at Westmead, Westmead, 
New South Wales, Australia

Correspondence
Hayley Smithers-Sheedy, Cerebral Palsy 
Alliance Research Institute, Sydney Medical 
School, The University of Sydney, PO Box 
6427, Frenchs Forest NSW 2086, Australia.
Email: hsmitherssheedy@cerebralpalsy.org.au

Funding information
Victorian Government Operational 
Infrastructure Support Program; Choice, 
Passion, Life; Royal Children's Hospital 
Foundation; Department of Health Western 
Australia; Tasmanian Department of Health; 
Cerebral Palsy Alliance Research Foundation; 
Lorenzo and Pamela Galli Research Trust; 
Australasian Cerebral Palsy Clinical Trials 
Network; National Health and Medical 
Research Council, Grant/Award Number: 
1144566; Women's and Children's Health 
Network; Novita; Victorian Department of 
Health and Human Services; Royal Darwin 
Hospital; St Giles

Aim: To investigate temporal trends in birth prevalence, disability severity, and 
motor type for singletons with prenatal or perinatally acquired cerebral palsy (CP).
Method: Numerator data, number of children with CP born a singleton between 
1995 and 2014, confirmed at 5 years of age, were drawn from three state registers 
with population-level ascertainment. Birth prevalence estimates and 95% confi-
dence intervals (CI) were calculated per 1000 singleton live births for the three states 
combined, overall, by gestational age group, by dichotomized disability severity, and 
spastic laterality. Poisson regression models were used to analyse trends. Using data 
from all eight registers, trends in the proportional distribution of CP subtypes over-
all and stratified by gestational age were examined.
Results: Birth prevalence of CP declined from 1.8 (95% CI 1.6–2.0) in 1995 to 1996 to 
1.2 (95% CI 1.1–1.4) in 2013 to 2014 (average 5% per 2-year epoch, p < 0.001). Declines 
in birth prevalence were observed across all gestational age groups with the largest 
decline in children born at <28 weeks (average 8% per epoch, p < 0.001). Prevalence 
of moderate-severe disability declined for children born at <28 and ≥37 weeks (aver-
age 11% and 7% per epoch respectively, p < 0.001). The proportions of bilateral spastic 
CP declined (p < 0.001) at <28 weeks (p = 0.014) and ≥37 weeks (p < 0.001). The pro-
portion of children with dyskinesia increased (28–31 weeks: p = 0.021, 32–36 weeks: 
p = 0.001, and ≥37 weeks: p < 0.001).
Interpretation: Birth prevalence of CP and moderate-severe disability (<28 and 
≥37  weeks) declined in Australian singletons between 1995 and 2014, reflecting 
changes in prenatal and perinatal care over time.
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Cerebral palsy (CP) is a lifelong disorder of movement and 
posture resulting from maldevelopment or insult to the de-
veloping brain.1 Recent estimates of birth prevalence range 
from 1.4 per 1000 live births in some high-income settings to 
3.2 per 1000 children in low-income countries.2,3 Whilst the 
causal pathways to CP are complex and often not fully un-
derstood, CP is commonly subclassified based on the known 
or assumed timing of brain injury as prenatally, perinatally, 
or postneonatally acquired CP.

The site, timing, and extent of the brain injury or mal-
development that results in the motor disorder of CP are 
specific to each person. This results in heterogeneity in the 
type, topography, and severity of the motor disorder and 
the frequency of concomitant medical conditions. Changes 
in demographics, public health practices, and antenatal, in-
trapartum, and neonatal care have the potential to change 
the prevalence and phenotype of CP at the population level.4 
Clinicians, individuals with CP and their families, epidemi-
ologists, and other researchers are, therefore, interested in 
understanding changes in the birth prevalence of CP, the 
severity of disability over time, and the factors that drive 
these changes. CP registers, which aim to collect data for all 
children with CP at a specific age and within a specified geo-
graphic region, provide a unique opportunity to investigate 
temporal trends in this population and measure the outcome 
of changes in practice in the real-world setting.

International CP registers and register networks have re-
cently reported significant declines in the overall birth prev-
alence of CP in Australia (1995–2009), Victoria (1983–2009), 
Europe (1980–2003), and Japan (1988–2007), with accompa-
nying declines in the severity of disability in some gestational 
age groups.5–8 New CP register data provide an opportunity 
to investigate whether these declines have continued in sub-
sequent birth years in Australia. We restricted our data to 
singleton births which account for approximately 88% of all 
prenatal or perinatally acquired CP.2 Infants born as part of 
a multiple birth have risk factors unique to such births. In 
a recent collaborative study with our European colleagues, 
we reported a decline in the prevalence of CP among twins 
in Europe and Australia.9 Our specific aim in the current 
study was to use Australian Cerebral Palsy Register (ACPR) 
data for singletons with prenatal or perinatally acquired 
CP, across birth years 1995 to 2014 to investigate temporal 
trends in (1) birth prevalence and (2) severity of disability, 
gross motor function, and motor type, stratified by gesta-
tional age.

M ETHOD

The ACPR is a data repository used to study CP epidemi-
ology and aetiology; it provides a means of evaluating the 
effectiveness of interventions and population trends using 
real-world data. The ACPR was developed, and continues to 
exist, as a result of an ongoing collaboration between custo-
dian organizations of CP registers from all Australian states 
and territories. Each state/territory CP register collects an 

agreed minimum set of data for children with CP born in 
their jurisdiction. The ACPR allows any definition of CP 
that includes the following five key elements, as described 
by the Surveillance of Cerebral Palsy in Europe: that CP (1) 
is an umbrella term for a group of disorders; (2) is a con-
dition that is permanent but not unchanging; (3) involves a 
disorder of movement and/or posture and of motor function; 
(4) is caused by a non-progressive interference, lesion, or ab-
normality; and (5) the interference, lesion, or abnormality 
originates in the immature brain.10 Registers use multiple 
ascertainment sources to collect CP data, including hospi-
tal records, state-wide data sets, clinician assessments, and 
family reports. The appropriateness of the CP diagnosis is 
verified, and clinical information updated when children 
reach 5 years of age; this snapshot at 5 years is used in all 
subsequent analyses.

Ethics

Each state and territory CP register has ethics approval to up-
load deidentified data to the ACPR database every 2 years.11 
Ethical oversite for the ACPR (2020/463) is held by The 
University of Sydney Human Research Ethics Committee 
and the Aboriginal Health and Medical Research Council 
(1388/18).

Study cohort

The study cohort included all singletons with CP that were 
born in Australia between 1995 and 2014 and were included 
on the ACPR at the time of the most recent state/territory 
data provision (July 2020). Register data are confirmed by the 
relevant state/territory register when children reach 5 years 
of age. If a child dies before their fifth birthday and their CP 
diagnosis had been confirmed, their data is still included. A 
singleton birth was defined as a single live birth of a fetus be-
yond 20 weeks’ gestation. Children with an identified post-
neonatal cause (brain injury after 28 days and before 2 years) 
were excluded. Data from all eight state/territory registers 
were included for descriptive analyses of the population 

What this paper adds

•	 Declines in birth prevalence of prenatal or peri-
natally acquired cerebral palsy were observed for 
singletons born in Australia between 1995 and 
2014.

•	 These declines were evident across all gestational 
age groups.

•	 Declines in birth prevalence of moderate-severe 
disability were observed for children born at 
<28 weeks and ≥37 weeks.
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with CP. Numerator data for birth prevalence analyses were 
limited to data from the three long-standing state registers 
(South Australia, Victoria, and Western Australia) where re-
searchers were confident that CP cases were consistently and 
near-completely ascertained across the whole period. These 
registers will henceforth be referred to as having ‘total popu-
lation ascertainment’. Together, these three states represent 
42% of the total Australian population.

Study variables

Birth years were aggregated and reported for 10 2-year ep-
ochs. Socioeconomic advantage/disadvantage was described 
using the Socio-Economic Indexes for Areas12 quintiles 
(1 =  least advantaged and 5 = most advantaged). Maternal 
age was reported as <20 years, 20 to 34 years, ≥35 years, sex 
as male or female, and gestational age as <28 weeks, 28 to 
31  weeks, 32 to 36  weeks, and ≥37  weeks. Small for gesta-
tional age was defined as birthweight below the 10th centile 
for gestational age and sex using Australian birthweight cen-
tiles for singleton births.13 The predominant CP subtype at 
5 years was classified according to the predominant motor 
type: spastic, ataxic, dyskinetic, or hypotonic, and by topog-
raphy of spasticity as unilateral or bilateral. The remain-
ing clinical variables were dichotomized as follows: Gross 
Motor Function Classification System (GMFCS)14 as levels I 
to II versus III to V; intellect as no/borderline/mild impair-
ment (IQ≥50) versus moderate-severe impairment (IQ<50); 
speech as no/mild impairment versus non-verbal; hearing 
as no/mild impairment versus deaf; and vision as no/mild 
impairment versus functionally blind. Severity of disability 
was also dichotomized based on a published methodology7 
whereby children with moderate-severe intellectual impair-
ment (IQ<50) and/or in GMFCS levels III to V at 5  years 
of age were classified as having moderate-severe disability, 
and those with no/borderline/mild intellectual impairment 
(IQ≥50) and/or in GMFCS levels I to II were categorized as 
having mild disability. Data for the denominators (singleton 
live births 1995–2014) were obtained from the Australian 
Institute of Health and Welfare.15

Statistical analyses

Numbers and percentages were used to describe the demo-
graphic and clinical characteristics of CP for each state/ter-
ritory register and for all registers combined. 2 goodness of 
fit testing was used to compare proportional data from all 
state/territory CP registers with those from states with total 
population ascertainment. State/territory variable data were 
excluded from the analysis if they contained >20% missing 
data. The combined birth prevalence for South Australia, 
Victoria, and Western Australia – states with total popula-
tion ascertainment – was calculated. The numerator was the 
count of eligible children with CP (as described above) born 
in these states for each epoch and included in these registers. 

The denominator was a count of all live-born singletons 
born in these states during each epoch. Birth prevalence for 
each epoch was calculated as the ratio of the numerator to 
denominator expressed as the number of cases per 1000 sin-
gleton live births together with 95% confidence intervals (CI) 
around each estimate. To analyse temporal trends, a Poisson 
regression model was used with the described count as the 
outcome variable and including an offset term to account 
for differences in denominators across registers. Stratified 
by gestational age group, birth prevalence with 95% CIs per-
taining to severity and spastic laterality were calculated per 
1000 live births.

To compare changes in the proportional distribution of 
motor types stratified by gestational age, data from all states 
and territories were included in the analyses with birth years 
collapsed into five 4-year epochs (1995–1998; 1999–2002; 
2003–2006; 2007–2010, 2011–2014). Binary logistic regres-
sion was used to investigate any changes in proportions 
of motor types over time. Analysis was completed using 
IBM SPSS Statistics for Windows, version 27.0 (IBM Corp., 
Armonk, NY, USA).

R E SU LTS

The ACPR held data on a total of 7054 singletons with pre-
natal or perinatally acquired CP born in Australia between 
1995 and 2014 (Table  S1). The majority of children (74%) 
were born to mothers aged 20 to 34  years, with approxi-
mately 5% born to mothers <20  years and a further 20% 
to those ≥35 years. Socio-Economic Indexes for Areas data 
were spread relatively evenly across all five quintiles from 
the least to most socioeconomically advantaged. Most chil-
dren (>60%) were born at term (≥37 weeks’ gestation). The 
proportions of children born small for gestational age were 
higher than the 10% expected from population centiles 
across all gestational age groups. At 5 years of age, spastic-
ity was the most common predominant motor type with ap-
proximately 50% having bilateral spastic CP. Most children 
were independently ambulant (>60%, GMFCS levels I–II), 
and had no/borderline/mild intellectual impairment (ap-
proximately 80%), no/mild speech impairment (>70%), no/
mild vision or hearing impairments (>95%), and no epilepsy 
(approximately 70%) (Table S1).

Temporal trends in CP birth 
prevalence and severity

Using data (n  =  3726) from three state registers with total 
population-level ascertainment, we observed a significant 
decline in the birth prevalence of CP: an average drop of 5% 
per 2-year birth epoch (p < 0.001). This translated to a de-
cline in prenatal or perinatally acquired CP birth prevalence 
from 1.8 (95% CI 1.6–2.0) to 1.2 (95% CI 1.1–1.4) per 1000 
live births from 1995 to 1996 and 2013 to 2014 (Figure 1a, 
Table S2).
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Trends by gestational age at delivery

Gestational age data were available for 3703 (99%) chil-
dren, and analysis of temporal trends from 1995 to 1996 
and 2013 to 2014 revealed significant declines in CP birth 
prevalence across all gestational age groups (Figure 1b 
and c).

Children with CP born at <28 weeks (n = 365) accounted 
for 10% of all CP cases and had the highest CP birth prev-
alence. CP birth prevalence declined by an average of 8% 
per epoch (p < 0.001), from 67.4 (95% CI 50.6–89.2) to 34.1 
(95% CI 23.9–48.6) per 1000 live births in the periods 1995 
to 1996 and 2013 to 2014. Declining trends were observed in 
the prevalence of both mild and moderate-severe disability 
and were particularly obvious in the subgroup with bilat-
eral spastic CP (all p < 0.05). There was no discernible linear 
trend in the prevalence of unilateral spastic CP (Figure 2, 
Table S3).

Children born at 28 to 31 weeks (n = 434) accounted for 
12% of all CP cases. Here, CP birth prevalence declined by 
an average of 4% per epoch (p = 0.025), from 39.6 (95% CI 
29.5–52.9) to 25.6 (95% CI 18.4–35.6) per 1000 live births 
during 1995 to 1996 and 2013 to 2014 (Figure 1b). The prev-
alence of severity and spastic topography subgroups fluctu-
ated. On visual inspection there were declines in all groups 
over the period, however, these declines were not statistically 
significant (Figure 2; Table S3).

There were 549 children born at 32 to 36 weeks, account-
ing for 15% of all CP cases. A declining trend in birth prev-
alence by an average of 3% per birth epoch (p = 0.038) was 
observed, from 4.9 (95% CI 3.7–6.5) to 3.9 (95% CI 3.0–5.0) 
per 1000 live births in the years 1995 to 1996 and 2013 to 
2014 (Figure 1b). The prevalence of mild and moderate-
severe disability fluctuated over time. Observable declines in 
both unilateral and bilateral spastic CP were not statistically 
significant (Figure 2, Table S3).

F I G U R E  1   (a) Prenatal or perinatal singleton cerebral palsy (CP) birth prevalence per 1000 live births with 95% confidence intervals, South 
Australia, Victoria, and Western Australia combined, 1995–2014. (b) Prenatal or perinatal singleton CP birth prevalence per 1000 live births by 
gestational age group, and birth period, South Australia, Victoria, and Western Australia combined, 1995–2014. (c) Prenatal or perinatal singleton CP 
birth prevalence per 1000 live births by gestational age group, and birth period, South Australia, Victoria, and Western Australia combined, 1995–2014
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The largest group of children with CP, those born ≥37 weeks 
(n = 2355), accounted for 63% of all CP cases. In this group, the 
birth prevalence of CP declined by an average of 5% per epoch 
(p < 0.001), from 1.2 (95% CI 1.1–1.4) to 0.8 (95% CI 0.7–0.9) 
per 1000 live births over the study period. Significant declines 
were observed in the prevalence of both severity subgroups 
(both p < 0.001) and in the prevalence of unilateral and bilat-
eral spasticity. Unilateral spastic CP declined from 0.6 to 0.4 
per 1000 live births (p = 0.003) and bilateral spastic CP from 
0.5 to 0.4 per 1000 live births (p < 0.001; Figure 2 and Table S3).

Predominant CP subtype at age 5 years

All 7054 singletons with prenatal or perinatally acquired 
CP from Australian state and territory CP registers were in-
cluded in the analysis of predominant CP type and spastic 
topography at age 5 years. Between 1995 to 1998 and 2011 to 
2014 there was a significant decline in the proportion of chil-
dren described as having bilateral spastic CP (52% to 44%, 
p < 0.001) and ataxia (5% to 3%, p < 0.001). Conversely, we 
saw increasing proportions of children with dyskinesia (7% 

F I G U R E  2   Prenatal or perinatal singleton cerebral palsy birth prevalence per 1000 live births by gestational age group, and birth epoch and (a) 
severity of disability and (b) laterality of spasticity, South Australia, Victoria, and Western Australia combined, 1995–2014. BSCP, bilateral spastic 
cerebral palsy; USCP, unilateral spastic cerebral palsy
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to 13%, p < 0.001) and hypotonia (2% to 5%, p < 0.001) over 
time (Table 1).

The proportion of children described as having pre-
dominantly bilateral spastic CP significantly declined be-
tween 1995 to 1998 and 2011 and 2014 in two gestational age 
groups. Within the subgroup born at <28  weeks, the pro-
portion dropped from 72% to 59% (p = 0.014), and in those 
born at term the proportion decreased from 44% to 37% 
(p < 0.001). Except for children born at <28 weeks, the pro-
portion of children with predominantly dyskinetic CP sig-
nificantly increased over time in each gestational age group 
(28–31 weeks: 3% to 10%, p = 0.021; 32–36 weeks: 3% to 12%, 
p = 0.001; and ≥37 weeks: 9% to 16%, p < 0.001; Table 1).

DISCUSSION

In our previous publications, the ACPR Group reported 
a significant declining trend in birth prevalence of prena-
tal or perinatally acquired CP (1995–2009).6 In this new 
study, we investigated birth prevalence of prenatal or peri-
natally acquired CP, limited to singletons, born from 1995 
and extending to 2014. Declines were observed in total CP 
birth prevalence and across all gestational age groups, with 
the largest declines observed amongst children born at 
<28 weeks’ and ≥37 weeks’ gestation. These findings demon-
strate the cumulative impact of a range of interventions that 
support maternal and perinatal well-being.4,5,16,17

The decline in CP birth prevalence for singletons born 
at ≥37 weeks’ gestation is encouraging, particularly as this 
is the largest group, proportionally accounting for 63% of 
the cohort. Declines in CP birth prevalence for term-born/
normal birthweight children have been reported for earlier 
birth years in Australia (1995–2007),6 Victoria (1983–2009),5 
Sweden (2007–2010),18 and Europe (1980–2003).7 It will be 
interesting to see whether similar declines in these more re-
cent birth years are observed by surveillance programmes in 
other comparable high-income countries.

In recent research from Europe that investigated trends 
amongst children with CP (singletons and multiples born 
preterm, birth years 2004–2010), the authors identified signif-
icant declines in birth prevalence of CP 2004 to 2009, for those 
born at 32 to 36 weeks’ gestation and 28 to 31 weeks’ gestation 
but not for children born at <28  weeks’ gestation.19 The de-
clining trend in CP prevalence for children born at <28 weeks’ 
gestation reported in Australia pertained to singletons born in 
the period 1995 to 2014. Limiting our data to 2005 to 2010, to 
more closely align with the birth years reported in the European 
study, on visual inspection, no declining trend is evident. So, 
the differences reported may be explained by the abbreviated 
birth years included in the European study. Furthermore, the 
inclusion of multiple births and the challenges inherent in 
studying small subgroups over multiple time points, may also 
have contributed to the variability, as suggested by the authors.19 
Finally, it is likely that the birth prevalence of children with CP 
born at <28 weeks will fluctuate over time in response to on-
going changes in interventions trialled and received within the 

neonatal intensive care unit environment.16,20 As more infants 
survive at earlier gestational ages, fluctuations in prevalence 
may also be observed with an initial increase in the prevalence 
of CP in children who survive, as observed historically.21,22 CP 
registers, therefore, have an important role in completing the 
feedback loop to clinicians and researchers, describing the im-
pact of new and emerging interventions at the population level.

This study also investigated trends in the prevalence of mild 
and moderate-severe disability. Prevalence of moderate-severe 
disability was observed to show a statistically significant de-
cline for children born at <28 weeks and those born at term. 
Whilst on visual inspection declining trajectories were also 
observed for moderate-severe disability amongst children 
born at 28 to 31  weeks, this decline did not reach statistical 
significance. Similarly, there was no statistically significant re-
duction in the proportion of bilateral spastic CP for children 
in either the 28 to 31 weeks or 32 to 36 weeks’ gestational age 
groups. Further research is required to better understand the 
nature of change in moderate-severe disability in these groups.

Dyskinetic CP, which can frequently co-occur with 
spasticity and other motor types,2,23,24 was found to be the 
predominant motor type for <10% of singletons with CP. 
Dyskinetic CP is most commonly associated with term and 
near-term birth and with a range of risk factors that include 
perinatal sentinel events, hypoxic-ischaemic encephalopa-
thy, and hyperbilirubinemia.25,26 In this study, the small 
number of cases precluded meaningful analysis of trends in 
birth prevalence of dyskinetic CP; however, we did observe 
an increase in the frequency and proportion of children de-
scribed with predominant dyskinetic CP, at which time the 
total number of singleton children with CP had declined. 
Increasing trends in the prevalence of dyskinetic CP have 
previously been reported in Europe (1976–1996), at a time 
when there was an increase in the number of children born 
with normal birthweight and lower rates of neonatal mor-
tality,26 and before the introduction of cooling for infants 
with hypoxic-ischaemic encephalopathy. In more recent 
years, data from Sweden have shown that following an in-
crease in the prevalence of dyskinetic CP, which peaked 
in the early 2000s, a significant decline has since been ob-
served.18 The cause(s) of this increase in the proportion 
of dyskinetic CP in our Australian data are unclear. It is 
possible that as yet unidentified aetiological factors are at 
play, however, we believe improved clinical identification 
of dyskinesia in children with CP may also have contrib-
uted to this finding. There has been considerable focus on 
dyskinetic CP in Australia in the last decade. This has been 
demonstrated by the development of resources such as The 
Identification and Measurement of Dyskinesia in Children 
with Cerebral Palsy: A toolkit for clinicians27–29 that has 
highlighted important screening,30 as well as classification 
tools (https://cpreg​ister.com/wp-conte​nt/uploa​ds/2020/03/
CP-Descr​iptio​n-Form-Versi​on-IV-21Feb​2020.pdf). These 
knowledge translation strategies have improved knowledge 
and awareness of the identification of children with dyski-
netic CP, which may account for at least part of the observed 
increase in the proportion of children with dyskinetic CP.

https://cpregister.com/wp-content/uploads/2020/03/CP-Description-Form-Version-IV-21Feb2020.pdf
https://cpregister.com/wp-content/uploads/2020/03/CP-Description-Form-Version-IV-21Feb2020.pdf
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One of the strengths of this study is the use of the ACPR 
data set. This large deidentified data set provides nationwide 
population data collected over time, making it possible to 

investigate temporal trends in birth prevalence with mini-
mal selection bias. Access to new denominator data in 2-year 
birth cohorts has expanded the utility of the ACPR data set. 

T A B L E  1   Predominant motor type and spastic topography of singletons with prenatal or perinatally acquired cerebral palsy (CP) for all states and 
territories, 1995–2014

1995–1998
n (%)

1999–2002
n (%)

2003–2006
n (%)

2007–2010
n (%)

2011–2014
n (%) pa

All children with CP, n 1403 1423 1484 1512 1232

Spastic 1161 (85.6) 1173 (83.7) 1211 84.7) 1232 83.8) 892 (78.6)

Unilateral 454 (33.5) 484 (34.5) 498 (34.8) 530 (36.0) 387 (34.1) 0.947

Bilateral 707 (52.1) 689 (49.2) 713 (49.9) 702 (47.7) 505 (44.5) <0.001

Dyskinetic 95 (7.0) 112 (8.0) 123 (8.6) 133 (9.0) 152 (13.4) <0.001

Ataxic 75 (5.5) 78 (5.6) 63 (4.4) 53 (3.6) 35 (3.1) <0.001

Hypotonic 26 (1.9) 38 (2.7) 33 (2.3) 53 (3.6) 56 (4.9) <0.001

Unknown 46 (3.3) 22 (1.5) 54 (3.6) 41 (2.7) 97 (7.9)

<28 weeks

Spastic 156 (92.3) 118 (88.1) 119 (87.5) 120 (87.0) 77 (89.5)

Unilateral 35 (20.7) 36 (26.9) 26 (19.1) 38 (27.5) 26 (30.2) 0.186

Bilateral 121 (71.6) 82 (61.2) 93 (68.4) 82 (59.4) 51 (59.3) 0.014

Dyskinetic 5 (3.0) 7 (5.2) 9 (6.6) 8 (5.8) (3.5) 0.582

Ataxic 7 (4.1) 8 (6.0) 5 (3.7) 7 (5.1) 5 (5.8) 0.772

Hypotonic (0.6)b (0.7)b (2.2)b (1.2)b (1.2)b 0.334

Unknown (2.3)b (0.7)b 6 (4.2) (0.7)b 8 (8.5)

28–31 weeks

Spastic 147 (95.5) 148 (93.1) 132 (95.0) 195 (94.2) 112 (88.9)

Unilateral 39 (25.3) 41 (25.8) 23 (16.5) 51 (24.6) 25 (19.8) 0.218

Bilateral 108 (70.1) 107 (67.3) 109 (78.4) 144 (69.6) 87 (69.0) 0.517

Dyskinetic (2.6)b 6 (3.8) (2.9)b 7 (3.4) 13 (10.3) 0.021

Ataxic (1.9)b (1.9)b (0.7)b (1.0)b (0.0)b 0.098

Hypotonic (0.0)b (1.3)b (1.4)b (1.4)b (0.8)b 0.461

Unknown (2.5)b (0.6)b (2.8)b (0.5)b 13 (9.4)

32–36 weeks

Spastic 160 (90.4) 173 (85.6) 174 (88.3) 192 (87.3) 153 (82.3)

Unilateral 62 (35.0) 70 (34.7) 70 (35.5) 76 (34.5) 59 (31.7) 0.291

Bilateral 98 (55.4) 103 (51.0) 104 (52.8) 116 (52.7) 94 (50.5) 0.197

Dyskinetic 6 (3.4) 11 (5.4) 11 (5.6) 17 (7.7) 23 (12.4) 0.001

Ataxic 8 (4.5) 9 (4.5) 6 (3.0) 5 (2.3) (0.5)b 0.008

Hypotonic (1.7)b 9 (4.5) 6 (3.0) 6 (2.7) 9 (4.8) 0.382

Unknown (1.7)b 5 (2.4) 13 (6.2) 8 (3.5) 17 (8.4)

≥37 weeks

Spastic 665 (81.5) 707 (80.6) 750 (81.8) 708 (80.6) 531 (74.3)

Unilateral 305 (37.4) 323 (36.8) 365 (39.8) 359 (40.9) 265 (37.1) 0.955

Bilateral 360 (44.1) 384 (43.8) 385 (42.0) 349 (39.7) 266 (37.2) <0.001

Dyskinetic 75 (9.2) 88 (10.0) 96 (10.5) 95 (10.8) 113 (15.8) <0.001

Ataxic 55 (6.7) 57 (6.5) 49 (5.3) 36 (4.1) 28 (3.9) <0.001

Hypotonic 21 (2.6) 25 (2.9) 22 (2.4) 39 (4.4) 43 (6.0) <0.001

Unknown 26 (3.1) 11 (1.3) 27 (2.8) 27 (3.0) 56 (7.3)

Note: p-values in bold are statistically significant.
ap-values from binary logistic regression, investigating change in proportions over time.
bn < 5.
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By limiting our trends data to that of the three long-standing 
CP state registers that are considered to have total popula-
tion ascertainment, we have confidence in these findings. In 
the coming years, the remaining states/territories with more 
recently established CP registers will reach population-level 
ascertainment, allowing us to complete analyses of CP preva-
lence for the whole country.

This study has prompted the ACPR Group to reflect 
again on the definition of ‘singleton’ used by CP registers. 
In the ACPR data set, plurality is pragmatically described 
by the number of live births/fetuses that remain in utero at 
20  weeks’ gestation and that are subsequently born sepa-
rately. Therefore, in the case of multiple pregnancies, a child 
is only recorded with a multiple birth plurality if there was 
more than one live birth at or after 20 weeks’ gestation (or a 
birthweight of ≥400g). As such, there are likely to be a small 
number of ‘singletons’ included in this paper born from a 
multiple pregnancy with an early (<20 weeks) co-fetal loss. To 
properly account for the increased risk of CP associated with 
death of a co-fetus31 in future studies, the ACPR Group has 
recently added a new data point for co-fetal death of a multi-
ple (≥20 weeks) to the minimum data set. The ACPR Group 
is also trialling the collection of co-fetal loss (<20 weeks) data, 
however systematic identification of early co-fetal loss is ex-
tremely difficult to achieve at the population level.

In conclusion, this research identified a decline in birth 
prevalence of prenatal or perinatally acquired CP amongst 
singletons, and in moderate-severe disability for children 
born at <28 weeks and ≥37 weeks gestational age. Ongoing 
surveillance by Australian CP registers is required to con-
tinue to monitor and report changes in birth prevalence. By 
working in collaboration with clinicians, epidemiologists, 
and families, register programmes make an important con-
tribution to our understanding of the prevalence and severity 
of CP, including the ‘real-world’ impact of changes in popu-
lation demographics and clinical practice. Furthermore, the 
ACPR Group will continue to partner with CP surveillance 
programmes and networks in high-income32 and low-middle 
income settings3,33,34 to compare findings, to work collabo-
ratively towards shared research goals, and to support the 
work of CP register and surveillance programs.
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