
HAL Id: hal-04558600
https://ut3-toulouseinp.hal.science/hal-04558600

Submitted on 25 Apr 2024

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

Distributed under a Creative Commons Attribution - NonCommercial - NoDerivatives 4.0
International License

Global prevalence of cerebral palsy: A systematic
analysis

Sarah Mcintyre, Shona Goldsmith, Annabel Webb, Virginie Ehlinger, Sandra
Julsen Hollung, Karen Mcconnell, Catherine Arnaud, Hayley Smithers-sheedy,

Maryam Oskoui, Gulam Khandaker, et al.

To cite this version:
Sarah Mcintyre, Shona Goldsmith, Annabel Webb, Virginie Ehlinger, Sandra Julsen Hollung, et al..
Global prevalence of cerebral palsy: A systematic analysis. Developmental Medicine and Child Neu-
rology, 2022, 64 (12), pp.1494-1506. �10.1111/dmcn.15346�. �hal-04558600�

https://ut3-toulouseinp.hal.science/hal-04558600
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://hal.archives-ouvertes.fr


1494  |   	﻿�  Dev Med Child Neurol. 2022;64:1494–1506.wileyonlinelibrary.com/journal/dmcn

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

Global prevalence of cerebral palsy: A systematic analysis

Sarah McIntyre1   |    Shona Goldsmith1   |    Annabel Webb1   |    Virginie Ehlinger2   |   
Sandra Julsen Hollung3   |    Karen McConnell4   |    Catherine Arnaud5   |    
Hayley Smithers-Sheedy1   |    Maryam Oskoui6   |    Gulam Khandaker7   |   
Kate Himmelmann8   |    on behalf of the Global CP Prevalence Group*

Received: 24 January 2022  |  Accepted: 17 June 2022

DOI: 10.1111/dmcn.15346  

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 Global CP Prevalence Group are listed in the Acknowledgements.  

This original article is commented on by Paneth and Yeargin-Allsopp on pages 1436–1437 of this issue.

Abbreviations: ACPR, Australian Cerebral Palsy Register; HIC, high-income country; LMIC, low- and middle-income country; SCPE, Surveillance of Cerebral Palsy in 
Europe.

1Cerebral Palsy Alliance Research Institute, 
Specialty of Child and Adolescent Health, 
Sydney Medical School, Faculty of Medicine 
and Health, The University of Sydney, Sydney, 
Australia
2Center for Epidemiology and Research 
in Population health (CERPOP), Inserm, 
University of Toulouse, Toulouse, France
3Norwegian Quality and Surveillance Registry 
for Cerebral Palsy (NorCP), Vestfold Hospital 
Trust, Tønsberg, Norway
4School of Health Sciences, Northern Ireland, 
UK
5Public Health Department, University of 
Toulouse, Toulouse, France
6Department of Pediatrics, Faculty of 
Medicine and Health Sciences, McGill 
University, Montreal, Canada
7Central Queensland Hospital and Health 
Service, Rockhampton, Australia
8Department of Pediatrics, Institute of 
Clinical Sciences, Sahlgrenska Academy, 
University of Gothenburg, Gothenburg, 
Sweden

Correspondence
Sarah McIntyre, Cerebral Palsy Alliance 
Research Institute, University of Sydney, 
Level 4 Building M02C, 88 Mallett Street, 
Camperdown, NSW 2050, Australia.
Email: smcintyre@cerebralpalsy.org.au

Abstract
Aim: To determine trends and current estimates in regional and global prevalence 
of cerebral palsy (CP).
Method: A systematic analysis of data from participating CP registers/surveillance 
systems and population-based prevalence studies (from birth year 1995) was per-
formed. Quality and risk of bias were assessed for both data sources. Analyses were 
conducted for pre-/perinatal, postnatal, neonatal, and overall CP. For each region, 
trends were statistically classified as increasing, decreasing, heterogeneous, or no 
change, and most recent prevalence estimates with 95% confidence intervals (CI) 
were calculated. Meta-analyses were conducted to determine current birth preva-
lence estimates (from birth year 2010).
Results: Forty-one regions from 27 countries across five continents were repre-
sented. Pre-/perinatal birth prevalence declined significantly across Europe and 
Australia (11 out of 14 regions), with no change in postneonatal CP. From the lim-
ited but increasing data available from regions in low- and middle-income countries 
(LMICs), birth prevalence for pre-/perinatal CP was as high as 3.4 per 1000 (95% CI 
3.0–3.9) live births. Following meta-analyses, birth prevalence for pre-/perinatal CP 
in regions from high-income countries (HICs) was 1.5 per 1000 (95%  CI 1.4–1.6) 
live births, and 1.6 per 1000 (95% CI 1.5–1.7) live births when postneonatal CP was 
included.
Interpretation: The birth prevalence estimate of CP in HICs declined to 1.6 per 
1000 live births. Data available from LMICs indicated markedly higher birth 
prevalence.
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Cerebral palsy (CP) is an umbrella term for a group of disor-
ders of movement and posture, caused by a non-progressive 
interference in the developing brain. Risk factors for CP span 
the periods before and around the time of conception, dur-
ing pregnancy, the perinatal period, and up to 2 years of age. 
Known risk factors and conditions that can combine into 
causal pathways to CP include genetic variants, congenital 
anomalies, preterm birth, kernicterus, intrauterine growth 
restriction and infection, hypoxic ischaemia and cerebrovas-
cular insults during pregnancy and in infancy, and acciden-
tal and non-accidental brain injury.1

Population-based CP registers and prevalence studies 
have monitored the birth prevalence of CP for more than 
60 years.2 The most recent systematic review and meta-
analysis of birth prevalence, which mostly included births 
in the 1980s and 1990s, found prevalence was 2.1 per 1000 
live births.3 Historically, temporal fluctuations have been re-
ported within high-income country (HIC) regions as some 
causal pathways become preventable, such as kernicterus, 
and others arose such as increased survival of infants born 
very preterm with the advent of neonatal intensive care units. 
In recent years, significant and sustained declines in the 
birth prevalence of CP in HIC regions of Europe, Australia, 
and Japan have been reported.4–7 While the causes for this 
decline are complicated, declines are being attributed to 
an array of clinical improvements in public health, mater-
nal, and perinatal care, particularly for infants cared for in 
a neonatal intensive care unit at highest risk of CP such as 
those born very preterm or at term with hypoxic–ischaemic 
encephalopathy.8 It is therefore important to continue to 
monitor how improvements in care affect the current birth 
prevalence of CP across the world and draw attention to re-
cent trends in CP. It is also important to determine whether 
trends are being seen in all HIC regions, as well as to es-
tablish the current overall birth prevalence of CP in these 
regions.

Population-based data are also now emerging from re-
gions of low- and middle-income countries (LMICs) where 
higher rates of CP are being reported.9–11 The aetiologi-
cal pathways to CP in these countries seem to differ from 
HICs.12 As most births worldwide occur in LMICs, it is im-
perative that an update in the prevalence of CP includes data 
from these regions where possible.

Prevalence of CP is not static and can be expected to con-
tinuously change as a result of medical advancements, and 
social and economic development. This study is the result 
of an international collaboration which aimed to provide a 
snapshot of recent changes, and current birth prevalence and 
period prevalence (complementary indicators). Specifically, 
this systematic analysis of CP register data and published 
literature aimed to identify the following: (1) trends in birth 
prevalence for CP of pre- or perinatal origin, postneonatal 
CP, and overall CP (live births) by region and combined for 
two major networks—the Surveillance of Cerebral Palsy in 
Europe (SCPE) and the Australian Cerebral Palsy Register 
(ACPR) since birth year 1995; (2) most recent birth preva-
lence estimate (live births) and period prevalence estimate 

(children living in a region) of CP by region and combined 
for those with data available from birth year 2010 for a cur-
rent prevalence estimate.

M ETHOD

We sought to maximize the representation of geographi-
cal regions around the world and use the most contempo-
rary data available. We conducted a systematic analysis of 
population-based data from two sources: (1) CP registers/
surveillance systems and (2) published prevalence studies.

Study population

The study population included children with CP (numera-
tor) born from 1995 in regions of the world with population-
based data, and the population in which they either were 
born (total live births) or resided (total children of the same 
age living in the same region) (denominator). Regions were 
classified by their country's World Bank income classifica-
tion (low, lower middle, upper middle, high). Timing of CP 
was categorized as follows: (1) pre- or perinatal CP—brain 
injury/maldevelopment during the pre-, peri-, or neonatal 
period up to 28 days of life, or unknown aetiology; (2) post-
neonatal CP—a known brain-damaging event unrelated to 
factors in the ante-, peri-, or neonatal periods, sustained 
after the neonatal period (28 days of life) but before the age 
of 2 years; or (3) overall CP—all pre- or perinatal CP and 
postneonatal CP.

CP registers/surveillance systems

In 2020, invitations to participate were sent to 
representatives from 30 population-based CP registers 
known to the study investigators. Registers provided the 

What this paper adds

• �Birth prevalence of pre-/perinatal cerebral palsy 
(CP) in high-income countries (HICs) is decreasing.

• �Current overall CP birth prevalence for HICs is 1.6 
per 1000 live births.

• �Trends in low- and middle-income countries 
(LMICs) cannot currently be measured.

• �Current birth prevalence in LMICs is markedly 
higher than in HICs.

• �Active surveillance of CP helps to assess the im-
pact of medical advancements and social/eco-
nomic development.

• �Population-based data on prevalence and trends of 
CP are critical to inform policy.
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aggregated number of children with confirmed CP born/
living in their region, for each birth year from 1995, by 
timing of CP, along with equivalent live birth or population 
denominator data. Data collection was performed during 
2020 to 2021.

CP was confirmed at a minimum age of 4 years.13 For 
the study, the definition of CP14 included the five criteria 
agreed on by SCPE and the ACPR: (1) is an umbrella term 
for a group of disorders; (2) is a condition that is permanent 
but not unchanging; (3) involves a disorder of movement 
and/or posture and of motor function; (4) is due to a non-
progressive interference, lesion, or abnormality, and (5) the 
interference, lesion, or abnormality originates in the im-
mature brain.15,16 Registers/surveillance systems providing 
data included children with a diagnosis of CP at the age of 
2 years, but who died before age 4 or 5 years, but excluded 
children with a diagnosis of CP who died before the age of 
2 years.

We requested that registers provide descriptive data 
about the geographical region represented, size of region, 
continuity of data collection, numerator and denominator 
definitions, definition of CP, data sources and methods of 
data acquisition, and consent requirements to confirm in-
clusion. To be included in the trends analysis, CP registers/
surveillance systems required a minimum of 10 consecutive 
years of data and ongoing data collection.

Published literature on prevalence of CP

A broad systematic literature search strategy was designed 
with an academic librarian, on the basis of the search origi-
nally used by Oskoui et al.3 Searches were conducted in 
MEDLINE and EMBASE in November 2020, along with 
handsearching. There were no limits on language of publi-
cation, but the search was limited to papers published from 
2011, to include papers published since the systematic review 
by Oskoui et al.3 Abstracts and titles were exported into ref-
erencing software, and automatic and manual de-duplication 
was performed (using Covidence systematic review software, 
Veritas Health Innovation, Melbourne, Australia; available 
at www.covid​ence.org). Titles and abstracts were screened 
for possible inclusion by one investigator (SG), then the full 
text of potential articles was retrieved and reviewed by two 
(SG and SM).

Original research articles were included if they reported 
population-based prevalence of CP from birth year 1995 
with an internationally agreed definition of CP (denomina-
tors defined as live births or children aged between 0 and 
18 years in the region). The following studies were excluded: 
(1) abstract available only; (2) studies describing a subgroup 
of CP only (e.g. severe motor involvement); (3) studies in-
cluding people with CP outside the target age range (e.g. 
born before 1995; 50% of children younger than 4 years); and 
(4) studies from a region already represented in the current 
study with newer/equivalent data from a participating CP 
register/surveillance system or literature.

Sets of two investigators independently reviewed each 
article meeting all eligibility criteria (SG, SM, HSS, SJH, 
GH, KH, KM). Methods and results data were extracted 
using data extraction sheets designed a priori for the study 
(including reference, year of publication, geographical loca-
tion of the study, birth cohorts included, study method, data 
sources, definition of CP and diagnostic criteria used, age 
at diagnosis/confirmation of diagnosis, definition and inclu-
sion of postneonatal CP, and numerator and denominator 
definitions). The corresponding author was contacted, as 
required, to clarify information or data, and authors were 
asked to provide data from 1995 only. We preferentially 
extracted case and denominator data for live births, rather 
than children living in the region. When multiple prevalence 
rates were reported for children at different ages, data were 
extracted for the age group closest to age 5 years, when a di-
agnosis of CP is usually confirmed/verified. For aetiological 
timing, CP was categorized as pre-/perinatal if postneonatal 
CP was explicitly excluded; otherwise, data were categorized 
as ‘overall’ CP. If not reported, a denominator was estimated 
from the number of cases and prevalence of CP reported and 
noted in the accompanying tables.

Quality and risk of bias assessment

CP registers/surveillance systems and included publications 
were critically appraised for quality and risk of bias. The JBI 
checklist for prevalence studies17 was used, which includes 
nine quality items (marked as yes, no, unclear, or not appli-
cable) and an overall appraisal to ‘include’ or ‘exclude’ the 
study for meta-analysis. Sets of two reviewers independently 
assessed each data source; discrepancies were resolved with an 
independent third reviewer (SG, SM, HSS, SJH, GH, KH, KM).

Statistical analysis

Objective 1a: recent temporal trends in 
each region

The temporal trend in the number of pre-/perinatal CP cases 
per 1000 live births, and the number of postneonatal CP cases 
per 10 000 live births between 1995 and 2014 in each region 
was classified as increasing, decreasing, heterogenous, or no 
change. For each region, this classification was determined 
through a two-step process. First, a Mann–Kendall test15,16 for 
monotonic trends was used to determine whether the birth 
prevalence rate for a given region was monotonically increas-
ing or decreasing. The trend for a given region was classified 
as increasing if the resultant Kendall's τ coefficient was posi-
tive and significant (p < 0.05), and was classified as decreas-
ing if the coefficient was negative and significant (p < 0.05). 
Second, if the trend in a given region could not be classified as 
either increasing or decreasing (Kendall's τ coefficient giving 
p > 0.05), then a Poisson regression model with an offset term 
for live births and a smoothing spline term for birth year was 
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used to distinguish between a heterogenous temporal trend 
and the presence of no change in the birth prevalence rate. 
Cubic B-splines were used for all models, and the degree of 
smoothness was determined using the restricted maximum 
likelihood method. The presence of overdispersion in the 
Poisson regression was inspected. Regions where the smooth-
ing spline term for birth year was significantly different from 
zero were classified as heterogenous, while regions where the 
spline term was not significantly different from zero were clas-
sified as no change. A smoothed trend line for each region was 
plotted to visualize birth prevalence trends.

Objective 1b: combined recent temporal trends 
(register networks)

Temporal trends in the birth prevalence of pre-/perinatal 
and postneonatal CP using data from two large CP register 
networks, the SCPE and the ACPR, were analysed by Poisson 
regression models with an offset term for live births. Data 
from the two networks were pooled after testing for any dif-
ference in trends between them. Orthogonal polynomial 
terms for birth year up to the fourth degree were considered, 
and the final form of birth year in the model was selected 
using Akaike information criteria. A quadratic model (poly-
nomial up to the second degree) was ultimately selected.

Objective 2a: most recent prevalence in 
each region

Recent prevalence of pre-/perinatal, postneonatal, and over-
all CP were calculated for each region, with 95% confidence 
intervals (CI). Data for the two most recent birth years were 
used for pre-/perinatal CP, while data for any number of 
birth years from 2010 were used for postneonatal CP given 
the small number of individuals with postneonatal CP. The 
95% CIs were calculated using approximation to the nor-
mal distribution after proportions were transformed using 
Freeman–Tukey double arcsine transformation.17 Results are 
presented as prevalence rates after the pooled estimates were 
back transformed.

Objective 2b: current combined global prevalence

Meta-analyses of ‘current’ prevalence of pre-/perinatal 
CP per 1000 live births, postneonatal CP per 10 000 live 
births, and overall CP per 1000 live births were performed 
for regions with prevalence data for at least two consecu-
tive birth years from 2010. The current birth prevalences 
of CP (pre-/perinatal, postneonatal, overall) were derived 
using univariate meta-analysis of proportions methods. 
Random effects meta-analyses using the DerSimonian and 
Laird method were preferred to fixed effects meta-analysis 
because of the anticipated heterogeneity of CP prevalence 
between regions. Heterogeneity between regional estimates 

was assessed using the coefficients τ2 and I2. χ2 tests of het-
erogeneity were also performed. These tests were only used 
descriptively.

Statistical analyses were performed using R version 4.1 
(packages Kendall version 2.2,18 gam version 1.2,19 ggplot2 
version 3.3.5,20 meta version 5.2,21 dmetar version 0.0.09,22 
mgcv version 1.8;23 R Foundation for Statistical Computing, 
Vienna, Austria) and STATA version 14.2 (packages 
metaprop_one; StatCorp, College Station, TX, USA).

Ethical review

In accordance with the National Health and Medical 
Research Council National Statement on Ethical Conduct 
in Human Research (Australia), ethical review was not re-
quired for this study as it posed negligible risk and involved 
the use of existing collections of non-identifiable data (tabu-
lated register data and published literature).

R E SU LTS

Data from 41 regions of 27 countries were included. CP reg-
isters contributed data representing 19 regions from 15 coun-
tries, all from Europe and Australia, and classified as regions 
from HICs. Data from two register networks of Australia and 
Europe were also received (ACPR and SCPE). Published lit-
erature provided data from an additional 22 regions from 12 
countries: Africa (n = 2 regions from LMICs), Asia (n = 4 re-
gions from LMICs and n = 5 regions from HICs), Europe (n = 1 
region from LMICs and n  =  3 from HICs), North America 
(n = 7 regions from HICs) (Table 1 and Figure S1). No registers 
or studies were assessed as having a high risk of bias; there-
fore, all were included in at least one analysis (Tables 1, S1, and 
S2). Data sources not from registers ranged from face-to-face 
clinical assessments to administrative data linkages (Table 1).

All regions that were able to provide data for trend anal-
yses were from HICs. Data for trend analyses were pro-
vided by regions from CP registers (13 of 14 regions). The 
remaining region from the USA used 1-year survivors as its 
denominator, and reported results from a surveillance sys-
tem.24 From the 14 regions covering over 8 million live births 
that contributed to the pre-/perinatal trend analysis, 79% 
showed a statistically significant decline. The regions re-
porting through to 2014 all showed a decline. The remaining 
three regions showed no change in the time period reported 
(Figure 1 and Table S3). However, the most recent data avail-
able for the USA were from the early 2000s, the Swiss region 
represents a very small population, and there have been re-
cent declines in Northern Ireland, but not for the entire pe-
riod for which data were available for this study (1995–2011).

From the 12 regions that were able to provide data for 
postneonatal CP, the pattern was mixed, with one region in-
creasing, one decreasing, three being heterogenous, and seven 
showing no change. This mixed pattern was also seen in those 
that provided data through to 2014 (Figure 1 and Table S3).
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There was no difference in the trends between SCPE 
and ACPR (test for interaction between birth year and 
register p  =  0.67); therefore data were combined for the 
two register networks. Figure 2 shows the combined trend 
line and 95% CIs for pre-/perinatal CP across Europe and 
Australia with a statistically significant declining trend 
(p = 0.012). There was no change for postneonatal CP (fig-
ure not shown).

Birth prevalence estimates with 95% CIs were calculated 
for two CP register networks and 25 regions for pre-/perina-
tal CP, 21 regions for postneonatal CP (Figure 3), and 23 re-
gions for overall CP (Figure S2). Most recent birth years were 
included in the analysis; however, they ranged from 1995 to 
2014. Variation across regions reflect different birth years, 
size of the denominator population, and World Bank income 
levels. Two regions from LMIC had high birth prevalence es-
timates of 3 and 3.4 per 1000 live births, one of these regions 
also had a high postneonatal CP estimate.

Meta-analysis was restricted to regions with data since 
2010 to obtain an estimate for current birth prevalence. A 
total of 17 regions were included in the analysis for both 
pre-/perinatal CP, postneonatal CP, and overall CP, all of 
which were HICs and from CP registers. Heterogeneity does 
exist between regions; however, for pre-/perinatal CP there 
was a combined estimate of 1.5 per 1000 (95%  CI 1.4–1.6) 
live births (τ2 < 0.001, I2 = 69.4%) (Figure 4a). For postneo-
natal CP, the estimate of current birth prevalence was 0.8 
per 10 000 (95% CI 0.6–1.0) live births (τ2 < 0.001, I2 = 70.1%) 
(Figure  4b). For overall CP, the estimate of current birth 
prevalence was 1.6 per 1000 (95% CI 1.5–1.7) live births, seen 
in Figure S3 (τ2 < 0.001, I2 = 72.9%).

Twelve regions reported period prevalence of CP in chil-
dren (denominator being children the same age living in 

the area) (Figure 5). Estimated birth years for these studies 
ranged from 1995 to 2016 and covered over 7 million living 
children (Table S2). Four of the regions were from LMICs and 
prevalence ranged from 2.3 to 3.7 per 1000 children. Regions 
from HICs ranged from 1.6 to 2.9 per 1000 children; those 
with higher estimates included much earlier birth years.

DISCUSSION

Before this paper, the most recent international CP birth 
prevalence study was published in 2013.3 As such, the great 
majority of data included were from HICs and birth years 
from the 1980s and 1990s. At that time the overall birth 
prevalence was stable, and the estimate was 2.1 per 1000 live 
births. Since then, several studies have been published that 
suggest declines in birth prevalence have occurred in the 
2000s.4,6 This study was therefore undertaken to update our 
understanding of the global prevalence of CP by using con-
temporary data from CP registers and surveillance systems 
as well as published literature.

Our study confirmed that pre-/perinatal CP is declin-
ing in high-income regions in Europe and Australia. The 
trend was similar for individual regions and for the two 
major CP register networks, SCPE and ACPR. Only one 
other high-income region outside these networks was able 
to be included;24 however, reporting for this study con-
cluded in birth year 2002, and the same declining trend 
was not noted. Unfortunately, no registers in LMICs are 
yet able to report on trends, as at least a decade of popula-
tion data is required to be meaningful. However, a recent 
systematic review, which used novel methods to predict 
trends, reported a concerning increasing trend in China.25 

F I G U R E  1   Birth prevalence trends of cerebral palsy.
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Neonatal intensive care units are expanding in China and 
other LMICs, and the increased survival of medically frag-
ile infants born at increasingly lower gestational ages may 
result in an initial spike in CP prevalence, while further 
development of neonatal care may decrease the prevalence 
again—as has been seen in HICs.26 A challenge for all is 
how to share knowledge, experiences, and lessons learnt to 
minimize this inevitable spike. A recent large randomized 
controlled trial of therapeutic hypothermia has shown that 
we cannot assume that standard interventions in HICs will 
work in the same way in LMIC settings;27 evaluation of 
such interventions is essential before being introduced into 
new settings and prevention opportunities should remain 
a priority.28

To calculate current global birth prevalence estimates, we 
restricted meta-analyses to regions with more than one birth 
year from 2010. No LMICs were able to participate in these 
analyses, so these primary findings are for high-income re-
gions only. The current pre-/perinatal CP birth prevalence is 
1.5 per 1000 live births. The current overall (including post-
neonatal) CP birth prevalence is 1.6 per 1000 live births. This 
prevalence estimate is 25% lower than the overall birth prev-
alence estimate reported in 2013 (2.1 per 1000),3 and this 
updated current birth prevalence estimate for HICs should 
now be used. This is particularly encouraging as this decline 
has occurred during the same era that survival in neonatal 
intensive care units is improving for infants born extremely 
preterm.31 As described earlier, we have learnt to expect that 

advances in health care may lead to increases in CP preva-
lence, as well as decreases.

The number of CP registers and prevalence studies in 
LMICs is increasing, yet they remain extremely under-
represented. In this study, 7 out of 41 regions were from 
LMICs (Nigeria, Uganda, Bangladesh [n = 2], China, India, 
Moldova) compared with 3 out of 49 in the previous study 
(China, Kenya, Turkey).3 Two regions were able to report 
birth prevalence using live births as a denominator, making 
this comparable to the high-income regions. Birth preva-
lence was 3.3 per 1000 overall for Shahjadpur, Bangladesh, 
and 3.4 per 1000 for pre-/perinatal CP in Moldova. These 
birth prevalence estimates are more than double the find-
ings for high-income regions in our meta-analysis. The re-
mainder reported period prevalence (with a denominator of 
children living in the region) as high as 3.7 per 1000 chil-
dren in Rajshahi Division, Bangladesh. Additional litera-
ture from Albania, Egypt, and Pakistan, which could not be 
included in this review, supports these findings.32–34 Low- 
and middle-income regions reporting prevalence estimates 
suggest that these are almost certainly underestimates due 
to survival bias (i.e. high mortality in the early years, before 
a CP diagnosis and, again, high mortality in children with 
CP), incomplete ascertainment, and inability to include 
very mild cases at population level.10,35,36 Collaborative ef-
forts such as mentorship programmes with SCPE, ACPR, 
and the Global LMIC CP register will increase representa-
tion of LMICs.37

F I G U R E  2   Birth prevalence trend of pre-/perinatal cerebral palsy (CP; Surveillance of Cerebral Palsy in Europe and the Australian Cerebral Palsy 
Register combined).
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There has been no change in postneonatal CP, and the 
current estimate for HICs is 0.8 per 10 000 live births with 
wide confidence intervals. The numbers for postneonatal 
CP in HICs are small, and we have less confidence about 
these trends, particularly for children with a brain injury 
closer to the age of 2 years, which may be described as an 
acquired brain injury rather than postneonatal CP. LMICs 
with higher proportions of postneonatal CP (up to 36% in 
Nigeria,36 compared with 6% in Australia2), alert us to the 

differences in aetiologies of postneonatal CP (e.g. malaria, 
previous nutritional status) and potentially different oppor-
tunities for prevention strategies that are specific to each 
region.37,38

A shared understanding of the definition and classifi-
cation of CP is essential for reliable estimates and trends. 
Standardized and consistent approaches used by registers 
enable accurate monitoring of the condition over time. In 
situations when complete agreement cannot be reached, data 

F I G U R E  3   Regional birth prevalence of cerebral palsy. ACPR, Australian Cerebral Palsy Register; ACT, Australian Capital Territory; NSW, New 
South Wales; SCPE, Surveillance of Cerebral Palsy in Europe.
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can be harmonized for comparisons.39 For example, in this 
study, data were restricted to CP that occurred in the first 
2 years of life, and children who survived beyond the age of 
2 years, despite variations between CP registers in these lim-
its.13 We recommend the continued use of papers such as the 
one by Smithers-Sheedy et al.13 (including confirming diag-
nosis at age 4 years) and the full annotation that describes in 
detail the definition of CP.14

A strength of this study was our reporting on both birth 
prevalence and period prevalence, which is rarely done. 
These two indicators are complementary. While birth 

prevalence is a relevant indicator of the impact of the organi-
zation of care and practices in the peri- and neonatal period, 
the cross-sectional approach used for period prevalence 
estimates is more relevant for documenting public health 
issues, notably the impact of CP in the community. It is gen-
erally accepted that period prevalence is higher than birth 
prevalence, which is consistent with our results, although 
comparisons are difficult (small sample size and different 
regions). Another strength of this study was our representa-
tion of regions without CP registers, by including published 
population-based studies with alternative methodologies, 

F I G U R E  4   (a) Current pre-/perinatal birth prevalence of cerebral palsy (CP) in high-income countries. (b) Current post neonatal birth prevalence of 
CP in high-income countries. ACT, Australian Capital Territory; CI, confidence interval; NSW, New South Wales.
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such as large surveys and administrative data. However, it 
is known that conditions, including CP, are coded incon-
sistently,40 so risk of bias was higher for studies that solely 
relied on administrative data for identifying children with 
CP. Finally, we observed regional heterogeneity in our birth 
prevalence meta-analyses. Although there will always be a 
level of true variation in prevalence between regions, it is 
likely that under-ascertainment of children with mild CP is 
also a contributing factor, particularly for newly established 
registers.41

The declining trends in the birth prevalence of pre-/
perinatal CP, evidenced by CP registers in this paper, in-
creases our understanding of the condition and the im-
pact of improvements in ante-, peri-, and postnatal care in 
HICs. This global overview represents the recent and cur-
rent situation in over 40 regions of the world. Sustainable 
registers with good ascertainment are essential for con-
tinued monitoring of trends and prevalence, and the 
real-world impact of changing social development and 
health care in low-, middle-, and high-income countries. 
Recognition of CP at national and international levels 
provides a powerful tool to potentially inf luence policy 
and services, leading to a demonstrable contribution to 
society and economies.42
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