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AbstrAct
Introduction The epidemiology, pathogenesis, 
management and outcomes of cerebral palsy (CP) in low-
income and middle-income countries including Vietnam 
are unknown because of the lack of mechanisms for 
standardised collection of data. In this paper, we outline 
the protocol for developing a hospital-based surveillance 
system modelled on the Paediatric Active Enhanced 
Disease Surveillance (PAEDS) system in Australia. Using 
PAEDS-Vietnam we will define the aetiology, motor 
function and its severity, associated impairments, and 
nutritional and rehabilitation status of children with CP 
in Hanoi, Vietnam. These essential baseline data will 
inform future health service planning, health professional 
education and training, and family support.
Methods and analysis This is a hospital-based 
prospective surveillance of children with CP presenting 
to the rehabilitation, neurology and general paediatric 
services at the National Children’s Hospital and St Paul 
Hospital in Hanoi. We will use active, prospective daily 
case-finding for all children with CP aged <18 years who 
are hospitalised or present to outpatient departments. 
Following parental consent, data will be collected using 
a modified version of the Australian Cerebral Palsy 
Register questionnaire. The data collection form has been 
developed in consultation with local and international 
experts and translated into Vietnamese. Information 
collected will include demographics, maternal health 
and birth history, type and severity of CP, known risk 
factors for CP, and nutrition, immunisation, education and 
rehabilitation status.
Ethics and dissemination This study was approved by 
the Hanoi Medical University Institutional Review Board 
(decision no 1722) and The University of Sydney Human 
Research Ethics Committee (approval no 2016/456). 
Establishment of PAEDS-Vietnam will enable hospital-
based surveillance of CP for the first time in Vietnam. 
It will identify preventable causes of CP, patient needs 

and service gaps, and facilitate early diagnosis and 
intervention. Study findings will be disseminated through 
local and international conferences and peer-reviewed 
publications.

IntroductIon
Cerebral palsy (CP) is the major global 
cause of childhood disability. Based on data 
from high-income countries, it affects up to 
17 million people worldwide, with a prev-
alence of approximately 2 per 1000 live 
births.1 The prevalence of CP in low-income 
and middle-income countries is believed to 
be four to six times higher; however, few reli-
able data are available.2 3 In Vietnam it is esti-
mated that 500 000 people live with CP and 
that CP comprises 30%–40% of all childhood 
disability.4 5 

The prevalence of CP likely varies between 
provinces in Vietnam. For example, CP prev-
alence was 0.6 per 1000 in the general popu-
lation in Khanh Hoa and 1.5 per 1000 in the 
general population in Hatay.6 These data are 
limited by methodological quality of studies, 
including small sample sizes, and likely under-
estimates of CP prevalence. In one treatment 
centre in Vietnam, an increase in the number 
of cases with CP has been documented over 
time. In 1998 at that centre 394 (25.7%) of all 
children admitted had CP. This increased by 
more than three times to 912 (47.3%) of all 
admissions in 2002.6 In Vietnam, the propor-
tion of children with CP who receive rehabil-
itation services is estimated at between 30% 
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and 74%; however, this cannot be accurately determined 
without good epidemiological data.6

The Vietnamese Ministry of Health has recently 
recognised service delivery for CP as a public health 
priority.4 Furthermore, a recent health reform in Vietnam 
has established universal health coverage that will provide 
free-of-charge treatment for children with CP who are 
aged 6 years or less. Children over 6 years of age who 
attend school are only covered by voluntary health insur-
ance, requiring guardians to purchase treatment based 
on their ability to pay.7 There are no Vietnamese data 
indicating the age of diagnosis of CP nor the proportion 
of children who attend mainstream school. In a recent 
study from Bangladesh, we found that the mean age of 
diagnosis of CP was 4.9 years and only 16% of children 
with CP attended mainstream school, the remainder 
having no access to education (preliminary results from 
the Bangladesh Cerebral Palsy Register study).8

Reported treatment of CP in Vietnam is commonly a 
combination of traditional and modern medicine. Tradi-
tional medicine includes massage, reflexology, use of 
electrical stimulation or water magnets, and stimulated 
ventilation with an electric current.5 A holistic treat-
ment approach, provided following establishment of a 
centre for social assistance for disadvantaged children, 
was effective in improving quality of movement through 
physiotherapy in 92% of children and providing special/
inclusive education.9

In Vietnam there is an urgent need to understand the 
burden of CP, patient needs and service gaps. However 
there is no disease surveillance, there are no universally 
accepted treatment guidelines, and there is no infor-
mation on the uptake of evidence-based diagnostics or 
treatments and policy planning. The lack of rigorous 
epidemiological data limits capacity to plan for future 
disability services.

We aim to develop a hospital-based surveillance system 
modelled on the Paediatric Active Enhanced Disease 
Surveillance (PAEDS) system operating in Australia. 
Using PAEDS-Vietnam we will define the aetiology, motor 
function, severity, associated impairments, and nutritional 
and rehabilitation status of children with CP presenting 
to two hospitals in Hanoi, Vietnam. Collection of these 
essential baseline data will inform future health service 
planning, and need for health professional training and 
family support. Our experience will establish the feasi-
bility of extending the surveillance system for use in other 
conditions and potentially to the national level.

MEthods And AnAlysIs
Aims and objectives
The overall aims of this study are to (1) implement a 
hospital-based surveillance system to identify children 
presenting with CP in Hanoi that is modelled on PAEDS; 
(2) collect baseline information on the known risk 
factors, clinical presentation (motor function/severity, 
associated impairments, nutritional and rehabilitation 

status), service use and needs of children with CP in 
Hanoi, Vietnam; and (3) assess the feasibility of a national 
hospital-based paediatric disease surveillance mechanism 
for Vietnam.

Our specific objectives are to identify and characterise 
children with CP presenting to the National Children’s 
Hospital (NCH) and St Paul Hospital in Hanoi, Vietnam 
in order to:
1. document the burden of CP in these two hospitals 

and estimate the prevalence of CP in Hanoi province
2. define the aetiology of CP
3. document the motor impairment and severity of CP 

using the Gross Motor Function Classification System 
(GMFCS) and the Manual Ability Classification Sys-
tem 

4. describe associated impairments in children with CP
5. assess the nutritional status of children with CP
6. assess the rehabilitation status of children with CP
7. evaluate the strengths and limitations of a hospital-

based disease surveillance mechanism.

overview of study design
This is a hospital-based surveillance study to identify a 
prospective cohort of children with CP who attend the 
rehabilitation, neurology and general paediatric services 
(inpatient and outpatient) at the NCH and St Paul 
Hospital in Hanoi, Vietnam.

description of the participating hospitals
NCH is a 1200-bed tertiary paediatric hospital that 
provides services for nearly 40 000 inpatients and 350 000 
outpatients each year from northern Vietnam. St Paul 
Hospital is a general medical facility with 150 paediatric 
beds. Both hospitals are located in central Hanoi, the 
capital of Vietnam.

surveillance methods/activities
We will establish a method for active, hospital-based 
surveillance to identify children with CP attending the 
two hospitals (ie, PAEDS-Vietnam). This system will 
be based on the highly successful, government-funded 
PAEDS system in Australian, established by the Australian 
Paediatric Surveillance Unit in collaboration with the 
National Centre for Immunisation Research and Surveil-
lance of Vaccine Preventable Diseases in 2007.10 PAEDS 
is currently active in five Australian states and collects 
data on six conditions (ie, acute flaccid paralysis, intus-
susception, varicella and herpes zoster, pertussis, febrile 
seizures, and acute childhood encephalitis). Clinicians 
are appointed specifically to identify new admissions or 
presentations with the condition of interest on a daily 
basis. This is achieved by daily contact with key collabora-
tors (eg, directors of the rehabilitation ward) and review 
of hospital intake data (eg, ward admissions). This process 
allows for the timely collection of clinical and laboratory 
data on hospitalised children and has proven invaluable 
for monitoring selected conditions of national interest 
(eg, varicella requiring hospitalisation)11 and responding 
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to epidemiological emergencies (eg, the 2009 influenza 
pandemic).12 13

study participants
Participants of the study are all children aged less than 18 
years with CP attending as an inpatient or outpatient to 
one of the participating hospitals during the study period.

case definition
We have adopted the approach used by Surveillance of 
Cerebral Palsy in Europe and the Australian Cerebral 
Palsy Register,14 15 which allows use of any definition that 
includes the following five key elements.16–18

Cerebral palsy:
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 ab-

normality
5. the interference, lesion or abnormality originates in 

the immature brain.

Inclusion/exclusion criteria
A ‘case’ must fulfil the criteria contained in the five 
definitional elements above. In children aged <5 years, 
when a diagnosis of ‘CP’ is made, the diagnosis must be 
confirmed when the child reaches 5 years of age. Most 
children will be followed clinically in the hospital setting 
until therapy is established. Only those children aged 
less than 5 years will be specifically followed up by the 
investigator team to confirm the diagnosis once they are 
over the age of 5. If new information becomes available 
for a child participating in the study, their entry may be 
updated, which may involve inclusion or exclusion.15

Children with intellectual disability of a known cause, 
neuromuscular disorders, genetic disorders (eg, trisomy 
21, tuberous sclerosis), a known epilepsy syndrome, 
progressive neurodegenerative disorders, brain malig-
nancy or traumatic brain injuries will be excluded from 
this study.

consent
Written consent for study participation will be obtained 
by Vietnamese surveillance medical officers (ie, third 
party) using participation information and consent forms 
written in Vietnamese. The treating physician will then 
complete the data collection form. The surveillance 
medical officers will not have any role in patients’ clinical 
care; thus, coercion is unlikely and participation will not 
influence clinical care.

Children with CP aged less than 18 years will be 
recruited in this study and parental consent alone will be 
sought for two reasons:
1. Children with CP often have intellectual/cognitive 

impairment and their ability to give informed consent 
is variable and uncertain.

2. Children aged less than 18 years are considered 
minors in Vietnam, requiring their parents/primary 

caregivers to take full responsibility/authority for 
any decisions related to their medical care and 
participation in research.

However, children aged over 14 years and with an 
appropriate comprehension level will be asked for assent. 
To consider a child for assent, the study investigators will 
take into account the child’s age, maturity and psycho-
logical state to determine whether the child is capable of 
giving a meaningful assent.

case ascertainment
Before commencing surveillance, we will provide, and 
train local clinicians to use, internationally recognised 
diagnostic guidelines to make the diagnosis of CP.19 Clini-
cians at each site will identify eligible children on a daily 
basis (active case ascertainment). Clinical data relevant to 
the study protocol will be recorded on a data collection 
form. We will train medical officers (paediatric doctors 
or trainees) to identify and characterise cases in each 
surveillance hospital for the duration of the study. Local 
study physicians (eg, general paediatricians, rehabilita-
tion paediatricians, paediatric neurologists) will make 
the diagnosis of CP or confirm the diagnosis on referred 
cases. They will be trained in recently published CP diag-
nostic algorithm.19

The medical officers will be responsible for recruiting 
participants from different hospital departments (eg, 
rehabilitation, neurology, general paediatrics and outpa-
tient clinics) and will be supervised by the collaborating 
lead investigators from the surveillance hospitals, who will 
verify the type and severity of CP recorded. Clinical data 
on all cases identified will be reviewed by the investigator 
group for potential misdiagnosis. In contentious cases the 
opinion of a paediatric neurologist will be sought. Data 
quality and completeness will be checked regularly by 
the investigators and senior clinicians at both hospitals. 
Table 1 shows the components of the proposed surveil-
lance mechanism to be used in PAEDS-Vietnam.

Table 1 Components of Paediatric Active Enhanced 
Disease Surveillance-Vietnam surveillance methods

Surveillance 
hospitals

National Children’s Hospital and St Paul 
Hospital

Surveillance 
departments

Rehabilitation, neurology, general paediatric 
outpatient

Case 
ascertainment

Daily review of both inpatient and 
outpatients list

Consent and 
recruitment

Participating study physicians
Defined inclusion/exclusion criteria

Data quality 
monitoring

Named investigators at the participating 
institutes/departments

Data entry Research officers/investigators entering 
data to electronic data repository

Ongoing 
monitoring

Monthly study implementation meeting: all 
investigators
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data collection and quality assurance
Standard data collection forms have been developed (see 
online supplementary appendix A) in consultation with 
international experts, translated into Vietnamese, and 
modified following review by Vietnamese investigators to 
ensure they are appropriate for the local setting. Data will 
be collected on demographics and primary health indi-
cators, birth details of the child with CP and maternal 
pregnancy details, neurological and motor classifications 
of CP (ie, GMFCS), associated impairments, timing of CP, 
and immunisation, nutrition, education and rehabilita-
tion status. Once the record form has been completed 
and checked by a research physician, data will be entered 
into the PAEDS-Vietnam electronic data repository. Cases 
will be de-identified and only the study investigators and 
nominated delegates will have access to identifiable data. 
The PAEDS-Vietnam secretariat and data coordinating 
centre will be located at Hanoi Medical University, Hanoi, 
Vietnam. Internal checks for data quality and data entry 
errors will be performed routinely in the data coordi-
nating centre. The completeness of ascertainment will be 
checked by audit of hospital records and using capture-re-
capture methods. De-identified data will be shared regu-
larly with the Sydney investigators using a secure portal.

statistical methods
Descriptive epidemiological measures, such as rate of 
hospital presentations and prevalence of CP, will be 
estimated from the surveillance data. Frequencies of 
different types of CP will be presented as a percentage 
with 95% CI. An estimate of prevalence of CP in Hanoi 
province will be calculated per 1000 child population 
with 95% CI. We will estimate the prevalence based on 
the hospital catchment population and proportion of 
children with CP attending those hospital for services. 
This method has previously been used successfully by our 
group to estimate the incidence of congenital rubella 
syndrome in Hanoi province.20 We will document the 
children’s address (eg, district, province) to enable iden-
tification and of children coming from outside the Hanoi 
region and their exclusion from estimates of prevalence.

We will perform one-sample binomial tests (including 
t-tests) to compare proportions for demographic variables 
in children with CP and the most recent national census 
and demographic and health survey data to calculate the 
denominator population and enable comparisons. The 
Statistical Package for Social Sciences (IBM SPSS V.23) 
will be used for data handling and analysis.

confidentiality and privacy
Coded, non-identifiable data will be stored on the 
PAEDS-Vietnam electronic database. The data set will 
be accessible by the administrator only, with computers 
protected by a secure password log-on instigated after 
5 min of computer inactivity. No data will be stored on 
any researcher’s personal or hospital computer. Only 
group data will be presented in reports or publications 
and no identifiable information will be made available or 

apparent through provision of specific personal or health 
characteristics. A non-identifiable data set will be shared 
with the lead investigators in Australia for data quality 
assessment and advanced statistical analysis.

EthIcs And dIssEMInAtIon
study duration
The pilot phase of the study will be for 6 months. During 
this period we will train the study investigators and partic-
ipating physicians and develop the study implementation 
tools. Moreover, during the pilot phase we will gain a 
better understanding of the case load (ie, number of chil-
dren with CP seeking medical care at participating hospi-
tals). After the pilot phase we will conduct an interim 
evaluation of the surveillance mechanism. Once the pilot 
phase is successfully implemented, surveillance will be 
continued for another 18 months. The PAEDS-Vietnam 
mechanism will remain in place for potential use in other 
conditions.

study limitations
Hospital-based surveillance of children with CP will likely 
overestimate children with severe CP or with comor-
bidities such as epilepsy as these children more often 
require hospitalisation. Moreover, we would not be able 
to precisely estimate the prevalence of CP as it is unlikely 
that all the children with CP will seek medical care in the 
participating hospitals.

dissemination
This study will have a number of immediate social and 
public health benefits: (1) By identifying children with 
CP from participating hospitals, we will increase clini-
cian knowledge and skills and facilitate early diagnosis 
and intervention. (2) This prospective surveillance will 
provide unique baseline data on the estimated preva-
lence and profile of children with CP and the aetiology 
and risk factors for CP in Hanoi, Vietnam. (3) This cohort 
could be used as a sampling frame for future research, 
for example, to intervention trials to evaluate cost-effec-
tive treatment strategies to promote functional abilities 
and limiting secondary impairments in children with CP. 
(4) PAEDS-Vietnam will establish the feasibility and utility 
of a hospital-based, prospective, active disease surveil-
lance mechanism in Vietnam, including its strengths and 
limitations. Once established, this surveillance could be 
adapted to monitor any disease of public health impor-
tance and extended to have a nation reach.
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