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Summary

BACKGROUND: Cerebral Palsy (CP) is a group of per-
manent disorders of movement and posture that follow in-
juries to the developing brain. It results in motor dysfunc-
tion and a wide variety of comorbidities like epilepsy; pain; 
speech, hearing and vision disorders; cognitive dysfunc-
tion; and eating and digestive difficulties. Central data col-
lection is essential to the study of the epidemiology, clinical 
presentations, care, and quality of life of patients affect-
ed by CP. CP specialists founded the Swiss Cerebral Pal-
sy Registry (Swiss-CP-Reg) in 2017. This paper describes 
the design, structure, aims and achievements of Swiss-
CP-Reg and presents its first results.

METHODS: Swiss-CP-Reg records patients of any age 
diagnosed with CP who are born, are treated, or live in 
Switzerland. It collects data from medical records and re-
ports, from questionnaires answered by patients and their 
families, and from data linkage with routine statistics and 
other registries. The registry contains information on diag-
nosis, clinical presentation, comorbidities, therapies, per-
sonal information, family history, and quality of life.

RESULTS: From August 2017 to August 2021, 546 par-
ticipants (55% male, mean age at registration 8 years 
[interquartile range IQR: 5–12]), were enrolled in Swiss-
CP-Reg. Most had been born at term (56%), were less 
than two years old at diagnosis (73%, median 18 months, 
IQR: 9–25), and were diagnosed with spastic CP (76%). 
Most (59%) live with a mild motor impairment (Gross Mo-
tor Function Classification System [GMFCS] level I or II), 
12% with a moderate motor impairment (GMFCS level III), 
and 29% with a severe motor impairment (GMFCS level 
IV or V). In a subset of 170 participants, we measured in-
telligence quotient (IQ) and saw lower IQs with increas-
ing GMFCS level. Swiss-CP-Reg has a strong interest in

research, with four nested projects running currently, and
many more planned.

CONCLUSIONS: Swiss-CP-Reg collects and exchanges
national data on people living with CP to answer clinically
relevant questions. Its structure enables retrospective and
prospective data collection and knowledge exchange be-
tween experts to optimise and standardise treatment and
to improve the health and quality of life of those diagnosed
with CP in Switzerland.

ClinicalTrials.gov identifier: NCT04992871

Introduction

Cerebral palsy (CP) is a group of permanent disorders of
movement, posture, and motor function which cause activ-
ity limitation. With a prevalence of 1.5 to 2.5 per 1,000
live-born children [1], it is the most common cause of
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CFCS Communication Function Classification System

CP Cerebral palsy
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physical disability in children. It is estimated, based on in-
ternational data and extrapolation of data from the eastern
part of the country (St. Gallen), that approximately 3,000
children and adolescents and 12,000 adults in Switzerland
live with CP [2]. CP results from a non-progressive le-
sion or brain malformation that occurs during the prenatal,
perinatal, or postnatal period, e.g., ischemic lesions of the
neonatal brain or genetic predispositions leading to brain
malformation [3]. CP shows large variability in the type
and distribution of movement abnormalities and the degree
of functional impairment. Besides motor dysfunction, in-
dividuals with CP suffer from many comorbidities, includ-
ing epilepsy; speech, hearing or vision disorders; cognitive
dysfunction; eating and digestive difficulties; behaviour-
al disorders; and secondary musculoskeletal problems in-
cluding associated pain [1, 3–5]. These comorbidities can
restrict individuals with CP in various dimensions of so-
cial life such as education, play and sporting activities,
and work participation [6–10]. In Switzerland, only 20%
of adults with CP are in paid employment in the primary
labour market [11]. Besides these restrictions for individu-
als with CP, their family’s everyday life is also influenced
by their disability. A child’s CP can impact the mental and
physical health and well-being of affected parents [12–18].
Furthermore, it can limit the activities of siblings [19, 20].
Currently, there is no cure for CP and patients often need
lifelong support from an interdisciplinary team of special-
ists.

The involvement of an interdisciplinary team containing
many different specialists makes it difficult for researchers
to obtain the full spectrum of patient data. A centralised
data collection, where all information on people with CP
can be linked, is therefore essential to optimise and stan-
dardise care, improve clinical surveillance, develop pre-
ventive strategies for comorbidities, and study the quality
of life of those affected. Other countries have built up re-
gional [5, 21, 22] or national [23–30] registries, or par-
ticipate in networks [31, 32]. In Switzerland, knowledge
about CP and its supportive treatment is sparse. Previous
research on CP in Switzerland includes regional projects
that focused on specific questions, such as epidemiological
research [33–35] and interventions to improve physical
and mental well-being [36–47]. Data have also been con-
tributed to international studies [39, 40, 48, 49]. To collect
national data and promote CP research in Switzerland,
CP specialists founded the Swiss Cerebral Palsy Registry
(Swiss-CP-Reg) in 2017. Swiss-CP-Reg aims to optimise
the treatment and improve the health and quality of life
of children living with CP by establishing a platform for
research and knowledge exchange. This article describes
the design, structure, aims, and achievements of Swiss-CP-
Reg and presents the baseline characteristics of its partici-
pants.

Materials and methods

Study design

Swiss-CP-Reg (www.swiss-cp-reg.ch) is a national patient
registry (ClinicalTrials.gov registration number:
NCT04992871) that collects medical and socio-demo-
graphic data on people with CP. Individuals living with
CP who give their consent are registered in Swiss-CP-Reg,

and their data are currently collected at regular intervals at
the paediatric clinics in Basel, Bellinzona, Bern, Geneva,
Lausanne, St. Gallen, and Zurich. In the coming years, da-
ta collection will extend to include smaller hospitals and
medical practices, and adults will be invited to participate
so that Swiss-CP-Reg will become fully population-based.

Aims of Swiss-CP-Reg

The aims of the registry are:

1. To identify all children, adolescents, and adults living
with CP across the country; to characterise their phe-
notypes; and to determine CP incidence, prevalence,
time trends and regional differences.

2. To document diagnostic evaluations, treatments, qual-
ity of life, morbidity, mortality, and risk factors.

3. To establish a research platform for clinical, epidemi-
ological, and basic research; to support participant re-
cruitment for population-based and interventional
studies; and to answer questions on topics like health,
healthcare, education, social aspects, and quality of
life.

4. To establish a platform for knowledge exchange be-
tween clinics, researchers, therapists, national and can-
tonal health authorities, and international parties.

Study population and recruitment procedure

Swiss-CP-Reg registers all children, adolescents, and
adults diagnosed with CP who were born, are treated, or
live in Switzerland. The diagnosis is made based on the
Surveillance of Cerebral Palsy in Europe (SCPE) decision
tree [31]: the core inclusion criterion is whether a child has
a disorder of movement or posture of central origin. All
progressive conditions are excluded. To ensure that only
children who meet the inclusion criteria are included, reg-
istration of participants is restricted to paediatricians spe-
cialised in neurology, rehabilitation, or development, and
a confirmation of the diagnosis is required at the age of
five years in cases of children who are enrolled at an ear-
lier age. We exclude participants with pure muscular hy-
potonia, neurometabolic diseases (e.g., neuronal storage
diseases, leukodystrophies), and other progressive neuro-
logical diseases (e.g., spinocerebellar ataxias, hereditary
spastic paraplegia, Rett syndrome, epileptic encephalopa-
thy).

Physicians in clinics or practices identify eligible partici-
pants according to their clinical diagnosis and recruit them
during routine medical consultations (figure 1). Physicians
inform eligible participants and caregivers and collect in-
formed consent during their consultations. Study informa-
tion and consent forms are available in four languages:
French, German, Italian, and English. Those who provide
informed consent are registered in Swiss-CP-Reg. For
those who do not consent, the registry collects an
anonymised, minimal data set consisting of year of birth,
year of death (if applicable), sex, gestational age, birth
weight, and CP type (table 1).
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Data collection and data sources

Swiss-CP-Reg collects data from three main sources: (1)
medical records from clinics and private practices; (2)
questionnaires sent to patients and families; and (3) re-use
of data from routine statistics and other registries.

Medical data

Baseline medical data are collected in the participating
clinics with the support of the registry team at the Institute
of Social and Preventive Medicine (ISPM) in Bern (figure

Figure 1: Schematic chart of patient recruitment, data collection,
and data use by the Swiss Cerebral Palsy Registry. CP, cerebral
palsy; dx, diagnosis; ISPM, Institute of Social and Preventive Med-
icine; Swiss-CP-Reg, Swiss Cerebral Palsy Registry; transition,
transition to adult care

1, figure 2). The list of variables collected is based on
the SCPE data set [21] and includes additional information
on specific topics such as therapies, scoliosis, hip surveil-
lance, and pain (table 1). Personal information collected
from the medical records includes the patient’s name, con-
tact information, and date of birth, and the contact infor-
mation of the treating paediatrician. This is necessary to
ensure long-term follow-up of the patients over decades
and to enable patients and families to be invited to partic-
ipate in surveys and clinical studies. The data set contains
a detailed description of people living with CP, their clini-
cal condition, diagnosis, measures of severity, and care. CP
is diagnosed according to the SCPE decision tree and the
SCPE hierarchical classification tree of cerebral palsy sub-
types [31]. Severity and comorbidities are assessed using
standardised tools such as the Gross Motor Function Clas-
sification System (GMFCS) [50, 51], the Manual Ability
Classification System (MACS) [52], or the Communica-
tion Function Classification System (CFCS) [53]. The use
of these instruments allows changes in the condition over
time to be recorded and comparisons between centres.
Medical data are collected at regular intervals (figure 2,
table 1). The main time periods of data collection are: at
diagnosis (independent of age), at the ages of 5, 10, and 15
years, and at the time of transition to adult care. Follow-up
during adulthood is foreseen. When a patient is included in
Swiss-CP-Reg, available data up to the time point of enrol-
ment are collected retrospectively. From then onwards, fol-
low-up data are collected prospectively until death or loss
to follow-up. Centres currently collect all available med-
ical data from birth onwards for young children born af-
ter 2009, but because of limited resources, for adolescents

Table 1:
Description of the data collected in the Swiss Cerebral Palsy Registry and the time points of assessment.

Dx Follow-up **

Patient information*

Name, address, medical centre, sex***, date/year*** of birth, cause of death, date/year*** of death, parents’ education, and occupation X X

Medical data****

Date of examination/last consultation X X

Confirmation of CP diagnosis X

Anthropometric data Height, weight, head circumference X X

CP diagnosis Age at diagnosis, post-neonatal CP (cause, time of insult, ICD code) X

CP classification CP type***, GMFCS, MACS X X

Syndromes and anomalies Genetic analysis, diagnosed syndromes (ICD code), cardiac malformation (ICD code), additional con-
genital anomalies, hydrocephalus

X X

Imaging Type (US, MRI, CT), date, classification of results, side X X

Perinatal information Maternal place of residence at birth, maternal infection during pregnancy (trimester, pathogen), place of
birth, gestational age (weeks and days)***, delivery mode, birth weight***, birth length, head circumfer-
ence, multiple birth, Apgar score at 5 min, admission to neonatal care unit, convulsions, therapeutic hy-
pothermia (active/passive)

X

Cognition Neurodevelopmental and cognitive assessments (date, type, result) X

Comorbidities Communication (VSS, CFCS, AAC), nutrition (EDACS), visual and hearing impairments (severity),
epilepsy (diagnosis, onset, drugs), pain (chronicity, description)

X

Musculoskeletal system Pathological fractures, hip dislocation (date, side, MI), scoliosis (date, Cobb angle) X

Treatments Therapies (physiotherapy, psychotherapy; occupational, equine-assisted, speech, and language thera-
py), surgeries, medical management, postural management

AAC, augmented and alternative communication; Apgar, appearance, pulse, grimace, activity, respiration; CFCS, Communication Function Classification System; CP, cerebral
palsy; CT, computed tomography; Dx, diagnostic data; EDACS, Eating and Drinking Ability Classification System; GMFCS, Gross Motor Function Classification System; ICD,
International Classification of Disease; MACS, Manual Ability Classification System; MI; migration index; MRI, magnetic resonance imaging; US, ultrasound; VSS, Viking Speech
Scale.
* Identifying information is stored with restricted access.
** Follow-up data at 5 (4–6) years, 10 (9–11) years, 15 (14–16) years, and at transition to adult care, and follow-up data of adult CP patients (time points of assessments to be
defined).
*** Part of minimal data set.
**** Not every variable is routinely assessed in every child; the decision for assessment lies with the treating physician.
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born before 2010 we currently only collect CP classifica-
tion and severity data (GMFCS and intelligence quotient
[IQ]). Retrospective data collection from birth until enrol-
ment will follow for adolescents as soon as resources al-
low.

Questionnaire data

Questionnaires are sent to people with CP in the registry
and their families at regular intervals. Participation is vol-
untary and can be accepted or declined for each survey.
The questionnaires cover different topics, including health-
care, nutrition, sleep, pain, use of medical equipment, use
of ancillary services, academic information including early
childhood education level, school and professional integra-
tion, family history, health behaviour, quality of life, dai-
ly life participation, and the needs and concerns of patients
and families.

Re-use of data from routine statistics and other registries

Data from routine statistics and other registries can be
linked to Swiss-CP-Reg to answer specific research ques-
tions. For example, the Federal Statistics Office (FSO)
Live Birth Registry can provide information on gestational
age, birth weight, birth length, and parental age; the FSO
Cause of Death and Stillbirth Statistics can contribute data
on causes of death; Hospital Episode Statistics can provide
information on the length of hospital stay; the Swiss
Neonatal Network and Follow-up Group (SwissNeoNet)
has information on the perinatal period and follow-up data
from high-risk infants; and the Swiss Neuropediatric
Stroke Registry includes infarct data. Authorisation for da-
ta linkage is needed from the data providers, e.g., from
FSO or SwissNeoNet, for each linkage.

Database management and data flows

The Swiss-CP-Reg database is built and managed using
Research Electronic Data Capture (REDCap; Nashville,
TN, USA) [54, 55] hosted at ISPM. REDCap is a secure,
web-based software platform supporting data capture for
research studies. Captured personal data are strictly con-

fidential. Access to the ISPM server and the Swiss-CP-
Reg database is only given to authorised personnel and da-
ta are handled with the uttermost discretion. Daily, weekly,
and monthly back-up of the database is performed and the
back-ups are securely stored on the ISPM servers.

Most data are entered into the REDCap database directly
by local healthcare professionals or by members of the
Swiss-CP-Reg team (figure 2). The Swiss-CP-Reg team
enters additional information that is sent to the ISPM via
post or a secure e-mail address. Paper forms are stored se-
curely at ISPM and can only be accessed by Swiss-CP-
Reg team members. All paper forms, except for completed
questionnaires, consent forms, and withdrawals, are de-
stroyed after digitisation and storage in the REDCap data-
base.

Data quality, analyses, and data sharing

Patient data are checked manually by the Swiss-CP-Reg
team and by REDCap for completeness, plausibility, and
consistency. Ambiguities are resolved in collaboration
with the treating healthcare professionals at the time of
data entry or after the manual quality check. We perform
random control checks to detect systematic mistakes dur-
ing data entry. In addition, selected data points are cross-
checked for plausibility with previously entered data. Ap-
propriate data analyses are selected based on the research
question and are performed using dedicated programs (Sta-
ta, R). In this data presentation, we report continuous data
as medians with interquartile ranges (IQR) and categorical
data as numbers with percentages. We used chi-square sta-
tistics for between-group comparisons and we considered a
two-sided p-value <0.05 as significant. We used Stata (ver-
sion 16, Stata Corporation, Austin, Texas) for our analyses.

Pseudonymised data can be made available to other re-
search projects when legal requirements are met. This in-
cludes data usage by regional, national, or international
research projects. Researchers interested in collaborative
work can contact the Swiss-CP-Reg team (swiss-cp-
reg[at]ispm.unibe.ch) to discuss planned projects or to

Figure 2: Schematic flow chart of the Swiss Cerebral Palsy Registry; data collection management and timelines. CP, cerebral palsy; Swiss-
CP-Reg, Swiss Cerebral Palsy Registry * Medical follow-up data can be collected retrospectively if a participant is registered after the age of 5
years.
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analyse existing data. Decisions on collaboration are made
by the steering board of Swiss-CP-Reg.

Governance, organisational structure, and funding

Organisational structure

In 2014, the setting up of a national registry for CP in
Switzerland was initiated by Dr. med. Christoph Kuenzle
(Ostschweizer Kinderspital, St. Gallen). The setting up
was divided into three phases. In the preparation phase
we defined the stakeholders, organisational structure,
fundraising strategy, objectives, data set, inclusion and ex-
clusion criteria, and participant recruitment and data col-
lection methodologies. During the following build-up
phase, we applied for ethical approval; developed data
transfer and use agreements and data collection guidelines;
set up a REDCap database and dissemination tools; and re-
quested funding. During the third phase, we started to re-
cruit participants and to collect data. We also developed
data quality checks and revised the initial data set where
needed.

We developed an inclusive and broad organisational struc-
ture, which comprises several specialised bodies. The
steering board includes specialised paediatricians from all
seven large Swiss children’s hospitals. The involvement of
the steering board led to a harmonised national data col-
lection and a more complete record of each child's clinical
picture. The operational management is located at ISPM
Bern and supports the data providers in recruitment and
data collection. It hosts and maintains the database, takes
care of the legal aspects and public relations, and promotes
research. The expert groups support the registry and in-
clude specialists from different fields, such as geneticists,
paediatric orthopaedic surgeons, physiotherapists, speech
therapists, and nutritionists, and parents of children or ado-
lescents with CP. The general assembly includes represen-
tatives of clinical centres, national patient organisations,
medical societies, and expert groups. They meet once per
year to discuss ongoing research and promote study par-
ticipation. The clinical centres provide support for the data
collection.

Swiss-CP-Reg collaborates closely with the Swiss Re-
search Platform for Paediatric Registries (SwissPedReg;
www.swisspedregistry.ch). This platform provides advice
to registries in a build-up phase on, for example, the ethics
application process, data sets and information collection,
and organisational structure. Swiss-CP-Reg collaborates
closely with national stakeholders, including patients and
their families, patient organisations, clinics, medical so-
cieties, experts from various disciplines and regions, re-
searchers, and international networks. All national stake-
holders are included in the organisational structure of the
registry. Swiss-CP-Reg also exchanges information with
the collaborative network of CP registries across Europe
(SCPE) and will apply for membership as soon as it reach-
es the prerequisites set by the SCPE, e.g., the recruitment
of patients extended to small clinics and private practices.

Funding

Swiss-CP-Reg (salaries, consumables, equipment) is fi-
nanced by several funding bodies, including the "Schweiz-

erische Stiftung für das cerebral gelähmte Kind (Stiftung
Cerebral)", the Anna Mueller Grocholski Foundation, the
Swiss Academy of Childhood Disability (SACD), "Hand
in Hand Anstalt", "Ostschweizer Kinderspital", the AC-
CENTUS Charitable Foundation (Walter Muggli Fund),
Ebnet-Stiftung and the Children’s Research Centre (Uni-
versity Children’s Hospital Zurich). Stiftung Cerebral was
the main sponsor during the build-up phase of the registry.

Ethical approval

In 2017, Swiss-CP-Reg obtained authorisation from the
Cantonal Ethics Committee of Bern (2017-00873, risk cat-
egory A, observational study) to collect national medical
data from hospitals, clinics, and private practices; to collect
self-reported data from patients and families; to link data;
and to retrospectively register deceased patients and pa-
tients lost to follow-up.

Results

Status of patient registration and data collection

Active patient enrolment started in August 2017 in St.
Gallen, followed in 2018 by Basel, Bellinzona, and Bern;
in 2019 by Zurich and Geneva; and in 2020 by Lausanne.
The COVID-19 pandemic slowed down recruitment in
2020 and 2021. By the end of August 2021, Swiss-CP-Reg
included data from 515 children and adolescents (0–17
years), representing an estimated 17% of all eligible chil-
dren with CP in Switzerland, and 31 adults (≥18 years).
Among the eligible participants who were identified and
approached, only 30 (5%) refused participation and 4 (1%)
were non-responders. For these we collected an
anonymised, minimal data set (table 2). The informed con-
sent is pending for about 80 patients, and therefore these
patients have not yet been registered. By August 2021, we
had collected baseline data at time of diagnosis for 400 par-
ticipants, 5-year follow-up data for 266, 10-year follow-up
data for 162, 15-year follow-up data for 31, and follow-up
data at the time point of transition to adult care for two par-
ticipants.

Characteristics of the study population

Table 2 summarises the basic socio-demographic and med-
ical characteristics of the 546 registered participants.
Slightly more than half were male (55%) and the median
age at registration was 8 years (IQR: 5–12 years). Most
lived in the German-speaking language region (82%); were
born during the last 10 years (years of birth 2011–2020,
52%) and at term (gestational age ≥37 weeks, 56%); and
were younger than two years at diagnosis (73%, median
age 18 months, IQR: 9-25). The most prevalent type of
diagnosis was spastic CP (76%), with 52% of those with
spastic CP having bilateral and 47% having unilateral spas-
tic CP. Most (59%) live with a mild motor impairment
(GMFCS level I, walks without limitations, or II, walks
with limitations). A moderate motor impairment was diag-
nosed in 12% (GMFCS level III, walks using a hand-held
mobility device) and 29% have a severe motor impairment
(GMFCS level IV, self-mobility with limitations; may use
powered mobility, or V, transport in a manual wheelchair).
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We collected information on IQ in a subset of 170 children
and adolescents. There was a clear decrease in IQ with in-
creasing level of GMFCS (figure 3).

Research projects

Swiss-CP-Reg collaborates with experts from various
fields to realise research projects that aim to standardise
and improve CP therapies. It supports the monitoring of
and research into a wide range of outcomes, as well as
data exchange via linkages with national and regional pro-
jects led by interested investigators. Ongoing projects ad-

dress the following broad range of topics: needs and wish-
es of patients and families, hip surveillance in a variety of
Swiss paediatric clinics, risk factors for and outcomes of
unilateral CP, and data linkage with SwissNeoNet (table 3).
In addition, master’s students can conduct projects with-
in the scope of Swiss-CP-Reg. Three master’s theses have
been carried out, addressing medical cannabinoids [56],
the epidemiology of epilepsy [57], and magnetic resonance
imaging classification [58]. Current theses address the re-
lationship between neuroimaging patterns and upper limb
function in unilateral spastic CP; the timing, type, and

Table 2:
Characteristics of study participants in the Swiss Cerebral Palsy Registry (n = 546, status at 31.08.2021).

Characteristics n* Registered individuals; n (%)

Informed consent 546

– Signed 512 (94)

– Refused 30 (5)

– Non-responder 4 (1)

Sex 546

– Female 248 (45)

– Male 298 (55)

Age at registration, years, median (IQR) 546 8 (5-12)

– <5 144 (26)

– 5–9.99 191 (35)

– 10–14.99 169 (31)

– ≥15 42 (8)

Language region of Switzerland 546

– German-speaking 448 (82)

– French-speaking** 74 (14)

– Italian-speaking 24 (4)

Year of birth 546

– 1996–2000 9 (2)

– 2001–2005 58 (11)

– 2006–2010 195 (36)

– 2011–2015 189 (35)

– 2016–2020 95 (17)

Gestational age, weeks 362

– <28 39 (11)

– 28–31 60 (17)

– 32–36 62 (17)

– ≥37 201 (56)

Age at diagnosis, months, median (IQR) 283 18 (9–25)

– ≤24 208 (73)

– 25–48 57 (20)

– 49–72 10 (4)

– >72 8(3)

CP type*** 432

– Spastic, all 329 (76)

– Spastic, bilateral 172 (40)

– Spastic, unilateral 155 (36)

– Spastic, unknown 2 (<1)

– Dyskinetic 48 (11)

– Ataxic 55 (13)

GMFCS*** 402

– I Walks without limitations 150 (37)

– II Walks with limitations 87 (22)

– III Walks using a hand-held mobility device 49 (12)

– IV Self-mobility with limitations; may use powered mobility 64 (16)

– V Transport in a manual wheelchair 52 (13)

CP, cerebral palsy; GMFCS, Gross Motor Function Classification System; IQR, interquartile range.
* Data collection is ongoing.
** Start of recruitment was delayed due to legal issues.
*** Classifications at the most recent data collection time point.
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treatment of epileptic seizures; nutrition (all S. Grunt); and
pain (C. Kuenzle). Liliane Raess evaluated, in her doctor-
al thesis (under supervision of A. Meyer-Heim and H. van
Hedel), the perinatal history, imaging, outcomes, and treat-
ment of the Zurich cohort of children with CP and com-
pared this cohort to other registries [59]. A second aim of
her thesis was to investigate the differences in early history
and diagnostic process between the rare and common neu-
rologic subtypes of CP in the Zurich cohort.

We pursue participation in international research projects,
in particular with the SCPE. C. Kuenzle, a member of
the Swiss-CP-Reg steering board, is part of the SCPE. He
founded a CP registry in the canton of St. Gallen in 2013.
He recruited most of the children and adolescents with CP
born between 1995 and 2011 and collected their data [2].
Swiss-CP-Reg participates in SCPE projects using the data
from St. Gallen [60].

Figure 3: Intelligence quotient (IQ)1 distribution by Gross Motor
Function Classification System2 in a subset of 170 children and
adolescents included in the Swiss Cerebral Palsy Registry. The p-
value calculated from chi-square statistics comparing GMFCS lev-
els (two-sided) is <0.001. 1 Intelligence quotient (IQ) is not as-
sessed in every child/adolescent; the decision lies with the treating
physician. Tools used to assess IQ are the Kaufman Assessment
Battery for Children (K-ABC or K-ABC II), Wechsler Preschool and
Primary Scale of Intelligence (WPPSI-III or WPPSI-IV), Wechsler
Intelligence Scale for Children (WISC-IV or WISC-V), Snijders-
Oomen Nonverbal Intelligence Test (SON-R 2.5–7, SON-R 2–8 or
SON-R 6–40), or Test of Nonverbal Intelligence (Toni-4). In half of
the children/adolescents, IQ was assessed by the treating physi-
cian as a clinical estimate and collected as a range. 2 The Gross
Motor Function Classification System (GMFCS level) is subdivided
into level I, walks without limitations; level II, walks with limitations;
level III, walks using a hand-held mobility device; level IV, self-mo-
bility with limitations; may use powered mobility; and level V, trans-
ported in a manual wheelchair.

Discussion

Swiss-CP-Reg has standardised and harmonised the col-
lection of data on people with CP throughout Switzerland;
facilitates data comparisons between patients, regions, and
countries; and has become a successful communication
platform and a powerful tool for answering clinically rel-
evant questions in CP. By August 2021, 546 patients had
been enrolled.

Comparison with other registries

The aims of Swiss-CP-Reg are comparable to those of oth-
er CP registries [61], but in addition include the creation
of a research platform and a network for knowledge ex-
change. Like most registries (64%), Swiss-CP-Reg uses
the SCPE definition of CP [61], which facilitates com-
parisons. Many (46%) registries require a minimum age
of survival (44%) or a minimum severity criterion (46%)
for inclusion [61]. We do not restrict inclusion according
to these criteria to ensure that severely affected patients
who died at a young age and mild cases are all included.
This reduces selection bias. We collect a complete data set
after consent. Other registries use permission from gov-
ernment bodies or opt-out options [62], which make re-
cruitment easier. Most CP registries are government-fund-
ed (72%); others, including Swiss-CP-Reg, are supported
by non-profit organisations/charities (12%) [61].

Preliminary results show that CP classification, severity,
and prevalence of comorbidities are in line with other Eu-
ropean countries [5,63-65]. Most participants are male, are
diagnosed with a spastic bilateral CP subtype, and have
mild motor impairment (GMFCS levels I or II), in line with
expectations [5,63,64].

Strengths and limitations

The successful launch of Swiss-CP-Reg is in large part in-
debted to its steering board. It has been a bottom-up ap-
proach, with all large Swiss clinics being represented. We
strived to reach a consensus on a fully standardised and
complete data collection. The board also set up a thorough
methodology for patient identification and registration, in-
dividualised for each clinic. The continuous motivation of
local medical staff and the optimisation of recruitment and
data collection by steering board members is important
because recruitment and data collection are time-consum-
ing. All steering board members are dedicated and have
broad national and international connections, which facili-
tate funding and strengthen our relationships with all stake-
holders. This, together with the dissemination activity of

Table 3:
Ongoing research projects and collaborations of the Swiss Cerebral Palsy Registry (September 2021).

Principal investigator, place Project

PD Dr. A. Tscherter, Bern Needs and wishes of patients with CP and their families: Data on needs and wishes of children with CP and their families
living in Switzerland are collected via questionnaires. The aim of this study is to uncover sources of concern for patients
and families (such as quality of life, nutrition, communication, use of aids).

Prof. Dr. med. T. Dreher, Zurich Hip surveillance: Monitoring the hips of patients with CP is important to detect and treat luxation at an early stage. Several
countries have implemented hip surveillance programmes [66]. The aim of this project is to establish such a monitoring
programme in Switzerland. Currently, the data set and the data collection procedure are being validated in Zurich.

Dr. M. Adams, PD and Dr. A. Tscherter, Zurich,
Bern

Swiss Neonatal Network & Follow-up Group (SwissNeoNet): Partial pseudonymised data from SwissNeoNet and Swiss-
CP-Reg are regularly linked to identify missing children and to facilitate collaborative research. In the first data linkage in
August 2021, we identified 186 preterm children not yet included in Swiss-CP-Reg.

Dr. A. Girardet, PD and Dr. J. Fluss, Geneva Risk factors and outcomes of unilateral CP: Unilateral CP is the most common form of CP, affecting up to 40% of patients
[61]. This project assesses different motor and cognitive patterns in Swiss children with unilateral CP. The results are com-
pared with imaging, clinical, and socio-demographic data.
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the registry, creates a platform for interdisciplinary and in-
terregional communication and knowledge exchange, one
of the key goals of the registry. Another strength of Swiss-
CP-Reg is its role as a research platform. Several other fac-
tors contribute to its success. First, we developed our data
set based on the data set established by SCPE, which facil-
itates comparisons with other registries. Secondly, Swiss-
CP-Reg simplifies research projects because it obtains
broad ethical approval via a single informed consent to
collect data from multiple sources, conduct surveys, and
link data. We can also contact participants and their fami-
lies directly to invite them to participate in nested research.
Finally, the registry can share partial coded data with re-
search projects when they meet all legal requirements.

A current limitation of Swiss-CP-Reg is that it is not pop-
ulation-based. At present, it misses patients who are diag-
nosed and treated in smaller clinics and private practices,
as well as adult patients. This might have biased the dis-
tribution of severity reported in this study, as it is possible
that university hospitals treat more severe cases than small-
er clinics and private practices. Efforts are being made to
become population-based by including all eligible patients.
This will allow us to make reliable statements about CP
in Switzerland in the future and will enable comparisons
with registries which apply different inclusion criteria, e.g.,
minimal severity of CP or exclusion of severely affected
patients who died at a young age. Secondly, the registry is
currently limited by the retrospective data collection at the
time of recruitment. This will improve as soon as all pa-
tients already in follow-up have been included, so that re-
cruitment can focus on incident cases, where data can be
collected prospectively.

Future developments

In the coming years patient recruitment will be expanded
to include more clinics and private practices. We will also
expand recruitment to adult participants. We plan to con-
duct in-depth analyses of topics causing patients with CP
and their families concern. Data will be collected via ques-
tionnaires. The topics studied will depend on the outcome
of our current project on the needs and wishes of patients
with CP and their families. The aim of these surveys will
be to support CP patients and their families by uncovering
possible intervention strategies for each topic.

An important focus of our research is the participation
of people with CP in daily activities. Children and ado-
lescents with CP participate less in social life than their
peers [9]. Participation can be increased through therapeu-
tic measures, but data on the situation in Switzerland is
lacking. Therefore, we are currently setting up a study to
investigate barriers and facilitators of the social participa-
tion of children with CP. This study will assess how chil-
dren with CP and their families evaluate their participation
in social life. In addition, future research projects of Swiss-
CP-Reg aim to understand the aetiology of CP; uncover
prognostic factors of CP during the perinatal phase; evalu-
ate the occurrence of associated syndromes and anomalies;
determine comorbidities; evaluate and improve treatments
and therapies; detect regional differences in medical cover-
age; evaluate the impact of socio-economic factors on di-
agnosis, prognosis, and quality of life; develop strategies to
enhance quality of life; uncover the needs and concerns of

patients and families; and evaluate the early education and
integration of CP patients within the school system and the
working environment. Furthermore, this data can be used
to develop the diagnostic and therapeutic knowledge and
skills of young medical staff, as part of their education, to
ensure improvement in the care of patients living with CP
in the future.

Conclusions

Swiss-CP-Reg is now established in Switzerland. It gener-
ates rich information on people living with CP and has fa-
cilitated the development of national and international re-
search projects in various fields. Swiss-CP-Reg serves as
an instrument for medical care, clinical and epidemiolog-
ical research, the assessment of healthcare structures, and
the evaluation of medical procedures, thus enabling us to
increase our understanding of CP, explore the causes of CP
and associated conditions, and improve clinical practice.
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