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Prevalence study of cerebral palsy in
Hong Kong children
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Objectives. To investigate the preval ence of cerebral palsy inlocal children aged
6 to 12 years and to evaluate service utilisation by those children who attend
mainstream schools.

Design. Cross-sectional survey.

Setting. Mainstream primary schools and specia needs schoolsin Hong Kong.
Participants. Headmasters or headmistresses of special needs schools, and
various organisations that provide services to children with cerebral palsy in the
school year September 2003 to June 2004.

Main outcome measures. Prevalence of cerebral palsy and support services
used by children with cerebral palsy who attend a mainstream school.

Results. Of 435 572 children, 578 with cerebral palsy were identified. The
overall point prevalence was 1.3 per 1000 children. The age-specific prevalence
rate varied from 1.04 to 1.50 per 1000 children. Approximately 38% of children
with cerebral palsy attended a mainstream school. Among those studying in
special needs schools, 96% attended a school for the physically handicapped or
a school for the severely mentally handicapped. Among 219 children with
cerebral palsy in mainstream schools, 57 (26%) received educational support,
and 134 (61%) received out-patient therapy support. Only 12% received both
supporting services. No educational or therapeutic support was received by 26%
of children.

Conclusions. Compared with overseas data, the low prevalence of cerebral palsy
detected in local children in this investigation may be due to the differencesin
study design or agenuinely low prevalence. Setting up a cerebral palsy registry
could help monitor the local prevalence of this childhood disability more
accurately, thereby providing more reliable information for planning support
services for this subgroup of children.
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Introduction

Cerebral pasy (CP) isamajor cause of childhood developmental disability. Itis
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an umbrella term that covers a range of non-progressive,
but often changing, motor impairment syndromes second-
ary tolesions or anomalies of the brain that arisein the early
stages of development. In addition to motor disabilities,
children with CP often have co-morbidities including
epilepsy, learning difficulties, behavioural problems, and
visual and hearing impairment.2 Affected children may there-
fore need awide range of servicesincluding medical care,
therapy training, rehabilitation equipment, and special edu-
cation programmes. |n addition, children may require multi-
disciplinary input at various stages of development because
CPisalifelong condition. Expensive interventions such as
medi cation, surgery, equipment, and assistive technology
are often needed to improve the functional ability of chil-
dren with CP and their participation in society. Thus, there
are significant resource implications in supporting this
unique group of children. Good service planning and ad-
equate funding depends on the availability of local statis-
ticsand figures.

The prevalence of CP in overseas populations varies
from 1.2 to 2.5 per 1000 live births.>° No prevalence data
are available for Hong Kong mainly because there is no
central registry for handicapped children and a multiparty
health care system complicates the continuous follow-up
of at-risk children.® Two methods may be adopted to
determine the prevalence of CP in a geographically
defined area such as Hong Kong: birth cohort registry and
cross-sectional survey.®! A cross-sectional survey is
usually applied to study the prevalence of any condition
and is useful for service planning. A registry is another
commonly used method when the prevalence is studied to
determine the possible underlying aetiology and risk
factors.® Nonetheless, to establish reliable estimates with
survey methodology requires a large sample size and the
inclusion of institutionalised populations.® The enormous
resources required for such a population-based survey have
been vividly described in the Hong Kong Government 1995
White Paper on Rehabilitation: “aterritory-wide prevalence
study (on the disability prevalence rate) would be a highly
specialized area...we have concluded that it cannot be
conducted in the context of the 1996 by-census...to
conduct a special survey with aclinical type of approach
would, however, be an enormous task...in terms of time,
effort and expenditure”.*2 Nonethel ess, the Working Group
on Cerebral Palsy of the Hong Kong Society of Child
Neurology and Developmental Paediatrics considered it a
worthwhile challenge to carry out the first territory-wide
study of the prevalence of CP in local children. The
Working Group also reviewed service utilisation by this
subgroup of children who attended mainstream schools.

In Hong Kong, children with CP attend special needs or
mainstream schools. In special needs schools, they receive
school-based educational assistance and supportive therapy.t®
Supportive services for children with CP who attend
mainstream schools are more variable. They may include
educational support from the Resource Help Support (RHS)

Prevalence study of cerebral palsy

service or from the Integrated Education (IE) programme,
which both come under the jurisdiction of the Education
and Manpower Bureau (EMB).*2%* The RHS service com-
prises ateam of specially trained teachers who provide re-
medial teaching, follow-up, and recommendations on
support for children with CP in mainstream schools.?? The
|E programme advocates a whole-school approach where
an inclusive environment is promoted and all school per-
sonnel are encouraged to support students with CP to fully
integrate in the school .** Teachers are encouraged to adapt
the curriculum, and to use differential teaching methods
for different learning styles and a variety of assessment
methods. Children with CP may receive physiotherapy and/
or occupational therapy at out-patient departments of the
Hospital Authority. There is also an Integrated Support
Project of the Jockey Club Marion Fang Conductive
Learning Centre (CLC) of the Spastics Association of Hong
Kong. Thisisacommunity-based 3-year programme funded
by the Hong Kong Jockey Club.®™ The programme provides
comprehensive support to children with CP studying in a
mainstream school and ranges from therapy training to
school visits, school talks, and specific recommendations
to teachers for relevant accommodation for these children.
To facilitate the current trend of integrating students with
mild CP back into mainstream schools, it is essentia to en-
sure that support for these children is accessible, adequate,
and appropriate.

Methods

The prevalence of children with CP aged between 6 and
12 years was determined using a cross-sectional survey.
The study was carried out in the school year September 2003
to June 2004. The study was designed to capture as many
children with CP as possible who studied in mainstream
primary schools and all special needs schools. The total
number of children enrolled in the education system in the
school year 2003/2004 formed the denominator, which was
provided by the EMB. The number of identified children
with CP formed the numerator and the prevalence rate was
calculated. An important step in establishing this local
prevalence study was to identify all possible sources
(ie mainstream primary schools and specia needs schools)
that could capture children with CP within the predetermined
age range. The current central disability registry of the
Social Welfare Department and the central registry of stu-
dents with special needs under the EMB had loca statistics
classified according to the broad functional disability groups
(eg blind, deaf, physically handicapped).® Local statistics
based on specific neurodevelopmental disorders such as
CP were not available. Unlike many developed countries,
Hong Kong does not have a CP registry or birth cohort.
Nevertheless all children in Hong Kong are required to
receive a minimum of 9 years' education that includes 6
years of primary school and 3 years of junior secondary
school .*¢ It was therefore feasible to identify al childrenin
the educational system. Children usually enter mainstream
primary schoolsat or after 6 years of age and graduate from
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primary to secondary school at or around 12 years of age.
In special needs schools, the age of school entrance and
graduation are more flexible.

We approached all special needs schoolsto identify the
total number of children with CP. There were two schools
for visually impaired children, four for the hearing impaired,
seven for children with physical disability, 31 for children
with mild-to-moderate mental handicap, and 10 for
children with severe mental handicap.'” A letter was sent
to the headmasters/mistresses in September 2003. They
were invited to report all children with CP aged between 6
and 12 years studying in their schools. A standardised form
was used to obtain information on each child with CP and
included sex, date of birth, and type of CP. The school staff
was advised to confirm the presence of CP based on the
diagnosis stated in the medical file. Follow-up phone calls
were carried out. A total of 52 special needs schools
returned the survey forms. No reply was obtained from two
schoolsfor children with mild-to-moderate mental handicap.
Children with CP studying in mainstream schools were
identified from multiple sources. They were identified if
they received one of thefollowing services: (i) | E programme
under EMB; (ii) RHS service under EMB; (iii) CLC of
the Spastics Association of Hong Kong; (iv) treatment at a
Physiotherapy Out-patient Department of the Hospital
Authority; (v) treatment at an Occupational Out-patient
Department of the Hospital Authority; and (vi) Child
Assessment Service (CAS) under the Department of
Health. We chose not to approach all the 780 mainstream
primary schoolsin Hong Kong because the actual number
of children with CP in each school would be small and
it would be difficult to ensure a good response rate from
all schools.® We contacted the EMB, CLC, CAS, the
Hong Kong Physiotherapy Association, and the Hong
Kong Occupational Therapy Association. We gained
the cooperation of all the Physiotherapy Out-patient
Departments and Occupational Therapy Out-patient
Departments. A standardised form was given that requested
information on type of CP, sex, date of birth, and first four
digits of the Hong Kong Identity Card (HKID) number of
each child with CP. Since a child might receive more
than one service at the same time, we cross-checked for
overlapping or multiple entries of the same child from the
replies of various services. Those who had the same first
four digits of the HKID number, sex, date of birth, and
type of CP were considered as duplicate cases. We advised
all servicesto ascertain the diagnosis of CP from their case
files.

In addition to the local prevalence rate, demographic
and clinical characteristics of the children were also studied.
Cerebral palsy was classified as spastic, dyskinetic, ataxic,
mixed, or unclassified. Children with spastic CP were
further divided according to topographic distribution:
hemiplegic, diplegic, triplegic, quadriplegic, or unclassified.
The current pattern of service utilisation by children with
CP studying in a mainstream school was also analysed.
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Table 1. Number of children in special needs and main-
stream schools

School Children All children
with cerebral palsy
No. (%) No. (%)
Special needs schools 359 (62) 2897 (1)
Mainstream schools 219 (38) 432 675 (99)
Total 578 (100) 435 572 (100)
Results

Among 435 572 children aged 6 to 12 years, 578 children
with CP were identified (Table 1). The overall point
prevalence rate was 1.3 per 1000 children. Approximately
38% of children with CP were studying in a mainstream
school. The age-specific prevalence rates ranged from 1.04
to 1.50 per 1000 children (Table 2). Among those studying
in aspecial needs school, 96% were in a school for children
with physical disability (58%) or severe mental handicap
(38%). The overall male to female ratio was 3:2. This
sex ratio was similar for both types of schools and among
different age-groups.

Spastic CP was the most common type reported (Table
3). Dyskinetic CP was more common in the special needs
schools. Hemiplegia and diplegiawere common in children
in mainstream schools whereas quadriplegia and diplegia
were common in special needs schools (Table 3).

Table 4 shows the services used by the 219 children with
CPin mainstream schools. Among them, 57 (26%) received
educational support through the RHS or |E teams under
EMB or the Integrated Support Project under CLC. A total
of 134 (61%) children received out-patient physiotherapy
and/or occupational therapy. Only 12% received both
educational and therapy services, whereas 26% received
neither.

Discussion

One of the aims of this cross-sectional survey of school-
aged children was to identify the local prevalence rate of
CP. We chose the lower age limit of 6 years because the
diagnosis of CP can be confirmed by this age. In most
studies, 5 years old is the age at which clinical description
is considered reliable for a diagnosis of CP.%° Our case
ascertainment of CP depended on the information quoted
in medical or case files. We believed these files provided
the most reliable source of information on the diagnosis of
CP unless examination could be performed on every child.
However, the information could beincorrect if thefileswere
not up-to-date. Another limitation was the inability to apply
more stringent diagnostic criteriafor CP because of limited
information on file.

The prevalence of CP estimated from this study was
lower than therates of 2.0 to 2.5 per 1000 children recorded
in European CP registries.® Nevertheless, it was compara-
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Table 2. Age distribution of children with cerebral palsy and age-specific prevalence rates

Age (years) No. of children with cerebral palsy
Special needs schools Mainstream schools
6.0-6.9 36 34
7.0-7.9 49 57
8.0-8.9 62 54
9.0-9.9 78 33
10.0-10.9 72 25
11.0-12.0 62 16
Total 359 219

Total No. of children Prevalence rate per 1000 children
67 237 1.04
73223 1.45
77 318 1.50
77 916 1.42
79 007 1.23
60 871 1.28
435572 1.33

Table 3. Classification of children with cerebral palsy

Children Children
with cerebral palsy with cerebral palsy
in special needs in mainstream
schools, n=359 schools, n=219
No. (%) No. (%)
Spastic 237 (66) 192 (88)
Hemiplegia 29 (12) 103 (54)
Diplegia 78 (33) 78 (41)
Triplegia 10 (4) 6 (3)
Quadriplegia 107 (45) 2(1)
Unclassified or others 13 (5) 32
Dyskinetic 33 (9) 5(2)
Ataxic 15 (4) 5(2)
Mixed 14 (4) 5(2)
Unclassified or others 60 (17) 12 (5)

ble with estimates from other surveysin Asia; 1.6 per 1000
children aged below 7 years for a population-based
cross-sectional study in China® and 1.34 per 1000 6-year-
old children in Japan.® Our lower prevalence rate could be
due to the differencesin study design or genuine. Different
prevalence rates can arise from different study designs.®®
While a birth cohort registry has been used in many over-
seas studies, we adopted a cross-sectional survey approach.
The denominator of our prevalence rate was not restricted
to the number of live birthsin Hong Kong. Our numerator
and denominator included children who immigrated from
other parts of theworld (including China) if they studied in
Hong Kong but excluded those born in Hong Kong but
attending schools el sawhere. In addition children who died
before the study period, regardless of whether they had CP,
were excluded. The method to determine prevalence is also
different for the two designs. When birth cohort registry
was used, children were usually followed up for a number
of years and the prevalence of CP derived after excluding
losses from mortality and migration. The cross-sectional
survey method gave a direct estimate of the prevalence of
CP within the defined survey period.

A high response rate by the special needs schools and
the use of multiple sources for mainstream schools provided
extensive coverage of our population. Yet not al children
with CP in mainstream schools could be included because
of resource implications. We therefore decided to track
children with CP in mainstream schools according to the
supporting services they received. Children with CP might
nevertheless be missed if they did not require any service or
had graduated from the services, as would those around 6

Table 4. Services utilisation of children with cerebral palsy in
mainstream schools

Programme* Children with cerebral palsy
in mainstream schools, n=219
No. (%)

Educational support 57 (26)

EMB RHS service 31 (14)

EMB IE support 20 (9)

CLC Integrated Support Project 6 (3)
Therapy support 134 (61)"

Hospital Authority PT 123 (56)

Hospital Authority OT 37 (17)
Assessment service

Child Assessment Service 69 (32)

* EMB denotes Education and Manpower Bureau, RHS Resource Help
Support, |E Integrated Education, CLC Jockey Club Marion Fang
Conductive Learning Centre, PT physiotherapy, and OT occupational
therapy

T Some children might receive both physiotherapy and occupational therapy;
therefore the total number of children on therapy support was less than the
summation of subgroups

years old if they were still receiving early interventional
services from the Social Welfare Department. Similarly,
CP children receiving therapy from the private sector or
English-speaking organisations and those who were
medically unfit and remained hospitalised could not be
identified.

We did not use the Hospital Authority database because
computerisation of out-patient clinical information had not
been implemented by many hospitals. Future studies
should include both out-patient and in-patient data from
the Hospital Authority aswell as for children followed up
by private practitioners.

Age-specific prevalence rates were lower at both ends
of the age range (Table 2). We believed this was due to
difficulty in capturing data for these children. For those
with CP about 6 years old, some might still be attending
nurseries or kindergartens. As there are over 700 local
nurseries and kindergartens, it was beyond our means to
include them in the present study.® For the upper end of
the age range, alow CP prevalence might be due to some
having graduated or defaulted from the services.

In order to comply with the Personal Data (Privacy)
Ordinance in Hong Kong# under which personal data
(including HKID number) should not be identifiable
without the person’s consent, we decided to obtain a
portion of the HKID number only when collecting
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information. While this method was effective for most cases,
it might not distinguish twins or children born on the same
date, if their sex and type of CP were the same. To exclude
duplication, in future we propose to include thefirst 4 digits
aswell asthelast digit of the HKID number.

Despite the above-mentioned limitations, this study
was the first local, population-based study of school-aged
children with CP. It provided a minimum estimate of the
prevalence of CP. The slight male predominance, higher
rate of quadriplegic and dyskinetic CP sufferersin special
needs schools, and the high proportion of children with
CPin special needs schools that catered for the physically
handicapped or severe mentally handicapped, provides
valuable information for planning future facilities (eg
residential amenities, staffing, toilets, etc) and curricula.

Dataon the current service availability for children with
CP who attend mainstream schools was also enlightening.
Our results showed that a high proportion (approximately
40%) were attending a mainstream school. Only 12% of
these children were supported by both educational and
therapy services, while 26% received no supporting service
at all. Rehabilitation professionals and special educators
need to evaluate factors that limit service provision to this
subgroup of children. Further studies should determine the
best model to facilitate coordination of educational and
therapy services.

We strongly recommend the setting up of a Hong Kong
CP registry to monitor the prevalence and characteristics
of this common childhood disability. Information on
impairment, disability level, as well as co-morbidities of
children with CP should also be collected for optimal
service planning.2 Educators, rehabilitation professionals,
and policy makers could obtain useful information from
the registry to match current and projected needs of
children with CP in medical, educational, and social
services. A registry differs from the current information
systems because data in aregistry will be more accurate
and case ascertainment more complete. A registry can
provide accurate information when communicating with
parents, for examples, co-morbid conditions and survival
rates. It may also provide a sampling frame that allows
selection of children with similar characteristics for
recruitment to randomised trials. There is nonetheless a
need for rigorous methods when compiling a registry.
Highly specialised personnel with adequate time, manpower,
and stable funding support must be available to maintain
such aregistry so that information can be continuously
collected.™
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