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abstract
aim: In Aotearoa New Zealand, ambulatory ability impacts Ministry of Education – Te Tāhuhu o te Mātauranga therapy funding for 
school-aged children with cerebral palsy, yet demographic and clinical profiles across mobility groups remain poorly described. This 
study utilises data from the New Zealand Cerebral Palsy Register/Te Rēhita a Hōkai Nukurangi Aotearoa to compare ambulatory and 
non-ambulatory school-aged children, highlighting their distinct clinical needs.
method: A correlational, observational analysis of 1,149 participants aged 5–21 years was conducted. Data were categorised into Gross 
Motor Function Classification System (GMFCS) I–III, and GMFCS IV and V, with significant associations identified using Chi-squared tests 
and univariate logistic regression.
results: Three hundred and forty-one (29.7%) children were classified as GMFCS IV and V. Compared to GMFCS I–III, those classified 
as GMFCS IV and V were more likely to have epilepsy (odds ratio [OR]=7.2 [5.2–10.0]), bilateral deafness (OR=5.4 [2.6–11.4]), moderate  
or severe intellectual impairment (OR=21.9 [13.3–35.9]) and be non-verbal (OR=89.1 [48.3–164.5]) or functionally blind (OR=63.4 
[30.3–133.0]) (all 95% confidence interval [95% CI]). GMFCS levels corresponded with higher Manual Ability Classification System,  
Communication Function Classification System and Eating and Drinking Ability Classification System levels.
conclusion: Non-ambulatory children with cerebral palsy have more complex, co-occurring impairments that extend beyond  
physical limitations and require support outside of school-based service provision. The findings underscore the need for whole-of-life, 
transdisciplinary approaches to both funding and management in Aotearoa New Zealand. 

C erebral palsy hōkai nukurangi (CP) is the 
leading cause of physical disability in 
childhood in developed countries.1 Each 

child presents with unique motor and postural  
impairments, often alongside comorbidities such 
as speech and language disorders, epilepsy and 
intellectual disability,2 reflecting the broader 
functional consequences of the underlying brain 
dysplasia or injury. There is a cascade of impair-
ments in CP that may affect quality of life due to 
the interaction of comorbidities. 2 For example,  
poor oral motor function can lead to feeding 
challenges, aspiration and a subsequent risk of 
respiratory complications. Understanding these 
co-occurring complications, and their associated 
risks, is vital for all clinicians who have a primary 
role in CP healthcare provision.

Heterogeneity has led to the widespread use 
of classification systems to describe the abilities 
of those living with CP. The Gross Motor Function 

Classification System (GMFCS)3 classifies gross 
motor functional abilities and limitations, distin-
guishing between GMFCS levels I–III, who have 
capacity for independent ambulation (including 
with walking aids), and GMFCS IV and V, who 
are non-ambulatory without physical assistance.  
Following prior research that stratifies children 
and young people (CYP) into ambulatory and non- 
ambulatory groups when investigating co-occurring 
impairments,4,5 this study adopts the same classifi-
cation: GMFCS I–III as ambulatory and GMFCS IV 
and V as non-ambulatory. This mobility difference 
has been shown to be associated with postural 
deformities and contractures,6 affecting many 
domains of the International Classification of 
Functioning, Disability and Health.7,8 Understand-
ing differential impairment profiles of ambulatory  
versus non-ambulatory CYP is therefore clinically 
important as it impacts the suitability of interven-
tions and facilitates a holistic approach to care. 
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This importance is reflected in the ongoing inter-
est of international CP registers in identifying 
participant impairment profiles4–6 with a recent 
focus on higher GMFCS levels.7 However, to date, 
this has not been undertaken in Aotearoa New 
Zealand.

The New Zealand Cerebral Palsy Register/
Te Rēhita a Hōkai Nukurangi Aotearoa (NZCPR) 
reports that approximately 30% of children living  
with CP in New Zealand are non-ambulatory.9 
Understanding New Zealand impairment profiles  
is important given the context of therapy provision  
in New Zealand, particularly relevant to physiother-
apists who are primary clinicians involved in CP 
care. School-aged CYP with CP have physiotherapy  
needs funded by the Ministry of Education – Te 
Tāhuhu o te Mātauranga, either through Physical  
Disability Support (PDS)10 or the Ongoing Resourc-
ing Scheme (ORS).11 They may also be entitled to  
Accident Compensation Corporation (ACC) funding  
if their disability is due to accidental injury. PDS 
services only fund CYP whose physical disability  
affects participation in learning10 rather than 
being a whole-of-life approach and often applies 
to more ambulatory CYP. 

For those CYP with high or very high physical 
needs, ORS funding is provided (Appendix Table 
1). This allows for the provision of additional and 
specialist resources, again aimed at supporting 
schooling 11 rather than whole-of-life care. For all 
PDS- and ORS-funded CYP, non-school-related needs 
are supported by Child Development Services 
(CDS) through the Ministry of Health – Manatū 
Hauora. The negative impacts of narrowing  
therapy provision from a whole-of-life approach to 
a predominantly education-focussed model have 
recently been highlighted,12 with concerns this  
may contribute to fragmented care. ORS funding 
is also available if CYP meet the criteria of having 
high or very high learning, hearing, vision or com-
munication needs, or a combination of moderate 
needs (Appendix Table 1). Needs identified in ORS 
applications impact access to specialist orientation  
and mobility instructors, specialist learning, vision  
or hearing teachers and advisors on deaf children.  
As of 2025, 665 CYP qualified for physical needs–
based ORS funding.13 However, only 485 students 
received ORS funding under two criteria, and six 
under three criteria. As overseas evidence suggests  
that children with non-ambulatory CP have an 
increased number and severity of comorbidities,2,4 
CYP with severe physical needs in New Zealand may 
not be having all impairments acknowledged in 
ORS applications, affecting access to developmental  

resources. Therefore, understanding the impair-
ment profile of non-ambulatory CYP with CP in 
New Zealand has funding and resource allocation 
implications.

This study aimed to: 1) describe the school-aged 
NZCPR population classified as GMFCS IV and V and 
their associated impairments using demographic  
and clinical data, and 2) compare GMFCS I–III and 
IV and V populations to explore differential clinical  
needs. These aims were examined through a 
physiotherapy clinical decision-making lens and 
conducted alongside a larger study investigating  
physiotherapy interventions for school-aged non- 
ambulatory children with CP and intellectual  
disability in New Zealand.

Method
Design

This was a correlational, observational, registry- 
based study exploring relationships between  
variables using secondary data. Ethical approval 
was granted by the Auckland University of  
Technology Ethics Committee (23/271).

NZCPR
The NZCPR was established in 2015 and has 

Health and Disability Ethics Committee approval 
(13/NTA/130) to collect health information for all 
people with lived experience of CP in New Zealand.  
Clinical details are verified at age 5, with an opt-
out option at age 16. The NZCPR has approximately  
60% national ascertainment for people under 21 
years old. Analysis of NZCPR data for the purposes 
of this study was approved by the Health New  
Zealand – Te Whatu Ora Auckland Research Office.

Participants
Participants were eligible for inclusion if they 

had a diagnosis of CP and were aged 5–20.99 
years at the date of data extraction. Data were 
extracted on 30 July 2025. CYP aged up to 20.99 
years were included to reflect eligibility for PDS 
or ORS funding.

Classification systems
In addition to the GMFCS, the Manual Ability 

Classification System (MACS) classifies children’s 
manual ability during everyday tasks.14 The Com-
munication Function Classification System (CFCS)  
classifies communication performance, considering  
all communication methods.15 The Eating and 
Drinking Ability Classification System (EDACS) 
describes functional eating and drinking ability,  
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including key features of safety and efficiency.16 
(Full clinical features in Appendix Table 2.) The sta-
bility of the GMFCS, MACS and CFCS is established 
from age 4 years17 with these scales demonstrating  
good construct validity and reliability.18 Reliability 
and validity of the EDACS has also been demon-
strated.16 CP type descriptors used are in line with 
those on the Australian Cerebral Palsy Register,  
reported as hemiplegia, diplegia, quadriplegia or 
movement disorders/hypotonia. Ethnicity was  
coded according to the Stats NZ Tatauranga 
Aotearoa Level 1 ethnicity groups as recom-
mended by the NZCPR. Impairment, mortality and 
ACC status were classified according to clinical 
examination by the reporting physician (Appendix  
Table 3). Impairment classification reflects the 
Australian Cerebral Palsy Register to allow for 
regional comparability. Mortality status was 
recorded at the time of data extraction. As age of 
death was not available, it is possible that a small 
number of deceased CYP had not yet reached the 
age of formal CP diagnostic confirmation at age 5. 
These individuals have been retained in mortality 
reporting as they were registered with the NZCPR 
with a clinical profile consistent with CP, and as 
of the date of data extraction would have met the 
inclusion criteria.

Data and statistical analysis
Analyses were performed using Microsoft  

Excel and IBM SPSS Statistics (version 29). Data 
were grouped into two categories upon extraction: 
GMFCS I–III and GMFCS IV or V. Records with 
blank, unknown or unrecorded GMFCS levels 
were classified as missing data. Categorical data 
were summarised using frequencies (n) and per-
centages (%), with age (continuous data) reported 
as mean, median, mode, standard deviation (SD) 
and skewness.

Chi-squared tests (p<0.05) were used to examine  
differences between the two GMFCS groups for  
each impairment variable, with Bonferroni- 
adjusted z-tests applied for post hoc comparisons  
where relevant. Univariate logistic regression mod-
els were tested to estimate associations between 
GMFCS group (independent variable with GMFCS 
I–III as reference) and each impairment (i.e., 
vision, hearing, speech, intellectual and epilepsy) 
as dependent variables (with no impairment as 
reference). Intellectual impairment categories  
were collapsed into no impairment (from no 
impairment and probably no impairment), prob-
ably some or mild impairment, and moderate or 
severe impairment. The dependent variables were 

multinomial with three categories, except for  
epilepsy, which was binary. Results are reported 
as odds ratios (ORs) with 95% confidence intervals 
(CIs) and p-values.

A Student’s t-Test explored whether the mean 
number of impairments differed significantly 
between groups, reported as mean, SD and p- 
values. Associations between each variable were 
summarised, as frequencies (n) and percentages 
(%).

Results
Participants

One thousand one hundred and forty-nine  
participants were identified of whom 808 (70.3%) 
were classified as GMFCS I–III. Characteristics of 
all participants are presented in Table 1.

Ethnicity differed significantly between groups 
(p<0.05), with more New Zealand Māori CYP in 
GMFCS IV or V and more European CYP in GMFCS 
I–III. Mortality was higher in GMFCS IV and V 
(5.1%) than GMFCS I–III (1.9%). GMFCS IV or V 
CYP were significantly more likely to receive ACC 
funding (23.8% versus 10.1%, p<0.05); however, 
30% of records lacked funding data. GMFCS IV or 
V CYP were also more likely to have movement 
disorders or spastic quadriplegia (p<0.05). Mean 
age was similar between groups: 13.3 years (SD 
4.2) for GMFCS I–III and 13.7 years (SD 4.2) for 
GMFCS IV and V (Appendix Table 4).

Classification scales
Across all classification systems, higher GMFCS 

levels corresponded with higher CFCS, MACS and  
EDACS levels (Appendix Figure 1), indicating greater 
communication and manual ability concerns, along  
with concerns related to eating and drinking with 
increasing motor impairment.

Associated impairments
Associated impairment data show that, in 

New Zealand, GMFCS IV or V CYP have a greater  
number and severity of impairments compared 
to GMFCS I–III (Figure 1). GMFCS IV or V CYP are 
more likely to have epilepsy (63.5% versus 22.6%), 
be non-verbal (71.7% versus 6.4%), be functionally  
blind (35.5% versus 1.5%) and have a hearing 
impairment (25.8% versus 11%) (Table 2). Only 
11.0% of GMFCS IV and V had no intellectual 
impairment, compared to 56.3% of GMFCS I–III.

Most individuals in GMFCS levels I–III had 
few associated impairments, typically one or two 
(Table 3). In contrast, GMFCS IV and V individuals 
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more commonly had three or more impairments. 
Mean impairment counts were higher in GMFCS 
IV and V (2.44 versus 1.15, p<0.001).

Compared with GMFCS I–III, children in GMFCS 
IV and V were significantly more likely to have 
epilepsy, speech impairment, be non-verbal, have 
visual impairment or blindness, and hearing 
impairment or deafness (all p<0.001; Table 4).

In GMFCS I–III CYP, the strongest pairwise 
impairment associations involved absence of 

hearing impairment, which co-occurred with 
no epilepsy (45%), no visual impairment (42%), 
no speech impairment (39%) and no intellectual 
impairment (34%) (Appendix Table 5). In GMFCS 
IV and V CYP, the strongest associations were 
between epilepsy and being non-verbal (29%), 
epilepsy and intellectual impairment (35%) and 
being non-verbal and intellectual impairment 
(37%) (Appendix Table 6).

Table 1: Descriptive characteristics of the 1,149 children with cerebral palsy within Gross Motor Function Classification  
System (GMFCS) levels I–III (ambulatory) and GMFCS IV and V (non-ambulatory) groups. 

GMFCS I–III GMFCS IV and V Total

n % n % n %

Total 808 70.3% 341 29.7% 1,149
  

Gender 806 340 1,146

Female 334 41.4% 142 41.8% 476 41.5%

Male 472 58.6% 198 58.2% 670 58.5%

Ethnicity 808 341 1,149

European (NZ and other European) 436* 54.0% 136* 39.9% 572 49.8%

New Zealand Māori 177* 21.9% 98* 28.7% 275 23.9%

Pacific people (Cook Island, Samoan,  
Tongan, Niuean, etc.)

63 7.8% 33 9.7% 96 8.4%

Asian (Chinese, Indian and other Asian) 72 8.9% 37 10.9% 109 9.5%

Other ethnicity 60 7.4% 37 10.9% 97 8.4%

CP type 722 305 1,027

Spastic hemiplegia 383* 53.0% 9* 3.0% 392 38.2%

Spastic diplegia 251* 34.8% 23* 7.5% 274 26.7%

Spastic quadriplegia 47* 6.5% 239* 78.4% 286 27.8%

Movement disorders 41* 5.7% 34* 11.1% 75 7.3%

Mortality 794 336 1,130

Still alive 779* 98.1% 319* 94.9% 1,098 97.2%

Deceased 15* 1.9% 17* 5.1% 32 2.8%

ACC status 534 265 799

Yes 54* 10.1% 63* 23.8% 117 14.6%

No 477 89.3% 197 74.3% 674 84.4%

Pending 3* 0.6% 5* 1.9% 8 1.0%

*GMFCS group categories whose column proportions differ significantly from each other at the 0.05 level. ACC = Accident Compensation 
Corporation; CP = cerebral palsy.
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Table 2: Impairment data within Gross Motor Function Classification System (GMFCS) levels I–III (ambulatory) and 
GMFCS IV and V (non-ambulatory) groups. 
 

GMFCS I–III GMFCS IV and V Total

n % n % n %

Epilepsy 614 277 891

Yes 139* 22.6% 176* 63.5% 315 35.4%

No 436* 71.0% 77* 27.8% 513 57.6%

Resolved by age 5 39 6.4% 24 8.7% 63 7.1%

Speech 532 212 744

No impairment 339* 63.7% 17* 8.0% 356 47.8%

Some impairment 159* 29.9% 43* 20.3% 202 27.2%

Non-verbal 34* 6.4% 152* 71.7% 186 25.0%

Vision 589 242 831

No impairment 385* 65.4% 58* 24.0% 443 53.5%

Some impairment (wears glasses) 195 33.1% 98 40.5% 293 35.3%

Functionally blind 9* 1.5% 86* 35.5% 95 11.4%

Hearing 593 209 802

No impairment 528* 89.0% 155* 74.2% 683 85.2%

Some impairment (includes conductive 
hearing loss)

53* 8.9% 35* 16.7% 88 11.0%

Bilateral deafness 12* 2.0% 19* 9.1% 31 3.9%

Intellect 544 219 763

No impairment 306* 56.3% 24* 11.0% 330 43.3%

Probably some impairment 66* 12.1% 43* 19.6% 109 14.3%

Mild 88* 16.2% 8* 3.7% 96 12.6%

Moderate 74* 13.6% 72* 32.9% 146 19.1%

Severe 10* 1.8% 72* 32.9% 82 7.1%

*GMFCS group categories whose column proportions differ significantly from each other at the 0.05 level.

Table 3: Number of impairments for Gross Motor Function Classification System (GMFCS) levels I–III (ambulatory) and 
GMFCS IV and V (non-ambulatory) groups.

0 1 2 3 4 5 Mean SD
Student’s 
t-Test

GMFCS I–III 
(n=808)

327 207 141 98 32 3 1.15 1.21 <0.001

GMFCS IV and 
V (n=341)

45 54 55 94 78 15 2.44 1.44

SD = standard deviation. 
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Figure 1: Relative proportion of impairment severity within Gross Motor Function Classification System (GMFCS)  
ambulatory groupings—a) epilepsy, b) speech, c) vision, d) hearing, e) intellect.
a) b)

c) d)

e)
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Discussion
This study represents the first analysis using 

NZCPR data examining impairment profiles in 
ambulatory and non-ambulatory CYP with CP. The 
findings reveal that non-ambulatory CYP with CP 
have a greater number and severity of impair-
ments compared to those who are ambulatory.

Our analysis indicates that non-ambulatory CYP  
are at an increased risk of mortality. Although cause 
of death is not identified in our data, respiratory  
disorders are a known cause of death for CYP 
with CP,19 and higher EDACS scores are associated 
with higher risk of respiratory disease.20 Our non- 
ambulatory group demonstrated higher EDACS 
scores, emphasising the importance of regular 
respiratory monitoring in this sub-group.

Non-ambulatory CYP with CP in New Zealand 
most frequently present with spastic quadriplegia,  
consistent with international literature4,5 and 
reflecting increased motor impairment at higher 
GMFCS levels. A higher percentage of non-am-
bulatory CYP have ACC funding in New Zealand. 
However, ACC status was missing for nearly one-

third of the sample. Without accurate recording 
of funding status across all streams, the ability to 
plan the therapy workforce, allocate resources 
and deliver services that meet the needs of CYP 
with CP is compromised.

Our results show that non-ambulatory CYP carry 
a greater impairment burden that encompasses,  
but extends beyond, motor function. The GMFCS 
IV and V group had a higher prevalence of comor-
bidities such as epilepsy, speech, vision, hearing 
and intellectual impairments, despite many of 
these impairments not being directly related to 
motor function, highlighting the complex clinical  
profile of this group. Although present in the 
ambulatory CYP, these impairments occurred at 
markedly lower rates.

Assessment of intellectual capacity in non- 
ambulatory CYP with CP is challenging, because 
many tools rely on speech or motor function.21 
The high proportion of non-verbal CYP in the 
GMFCS IV and V group may contribute to missing  
data. Early integration of augmentative and alter-
native communication systems may support more 
accurate cognitive assessment.22 The complex  

Table 4: Univariate regression analysis for the relationships between Gross Motor Function Classification System  
(GMFCS) groups and impairments (as outcomes) with odds ratios (ORs) and 95% confidence intervals (CIs). 

GMFCS IV and V children

OR 95% CI p-value

Epilepsy 7.17 5.16 9.96 <.001

Speech

Some speech impairment 5.39 2.98 9.75 <.001

Non-verbal 89.15 48.30 164.54 <.001

Vision

Some vision impairment 3.34 2.31 4.82 <.001

Functionally blind 63.43 30.26 132.95 <.001

Hearing

Some hearing impairment 2.25 1.42 3.57 <.001

Bilateral deafness 5.39 2.56 11.36 <.001

Intellect

Some or mild intellectual impairment 4.22 2.50 7.12 <.001

Moderate or severe intellectual impairment 21.86 13.32 35.86 <.001

Reference category for the predictor is GMFCS I–III and for the outcome is no impairment.



New Zealand Medical Journal 
Te ara tika o te hauora hapori

2026 Oct 23; 139(1644). ISSN 1175-8716
https://www.nzmj.org.nz/ ©PMA 

article 82

impairment profile of non-ambulatory CYP with 
CP influences treatment approaches, with those 
relying on comprehension, language and good 
cognitive ability being less applicable. Given this 
complex clinical picture, specialist transdisci-
plinary management is required.23 All clinicians  
interacting with non-ambulatory CYP with CP 
should therefore develop foundational skills in 
alternative communication strategies, working  
collaboratively with speech and language therapists  
to support consistent implementation across 
disciplines.24

The correlation between GMFCS and other  
classification systems further supports the need 
for transdisciplinary care, emphasising the impact 
of motor severity on overall impairment profiles. 
The ordinal nature of these systems means that 
changes between levels are not equivalent, for 
instance, the shift from level II to III in EDACS 
marks a significant safety transition from safe to 
potentially unsafe oral feeding, with implications 
for respiratory safety.25 Clinicians must be aware 
of these nuances within the classification scales to 
accurately assess risk and care requirements. We 
recommend routine recording of classification  
scores as a minimum standard for multidisci-
plinary assessments of CYP with CP.

Our findings suggest the extent of comorbidities  
among CYP with CP in New Zealand is under- 
represented in ORS applications, with only six CYP 
funded under three criteria. As access to necessary  
resources is contingent upon accurate funding 
applications, we advocate for comprehensive 
documentation of impairments during funding  
applications to ensure adequate and appropriate 
resource allocation, which at present includes access 
to specialist orientation and mobility instructors,  
specialist learning, vision or hearing teachers and 
advisors on deaf children. These findings also high-
light the necessity of continuous, holistic care that 
extends beyond educational settings to encompass 
24-hour participation and health management. 
Given the significant medical and functional risks 
associated with non-ambulatory CP,2 we recommend  
that the Ministry of Education – Te Tāhuhu o te 
Mātauranga reassess the scope and criteria for 
services within schools, ensuring they address the 
identified broader needs.

Our findings align with meta-analysis26 and  
registry studies2,27 demonstrating that CYP with CP 
frequently have multiple comorbidities related to 
the severity of brain injury.5 Our data align with 
prior research that stratifies CYP into ambulatory 
and non-ambulatory categories when investigating  

co-occurring impairments,4,5 showing that CYP 
classified as GMFCS IV and V exhibit more severe 
and numerous impairments than those categorised  
as GMFCS I–III.

The findings of this study carry important 
implications for future research. The heteroge-
neity of impairments in CYP with CP indicates 
that population-wide studies may overlook the 
nuanced clinical complexities associated across 
GMFCS levels. To enhance clinical relevance, 
we recommend that therapy and rehabilitation 
research focus on specific GMFCS categories or, at 
minimum, stratify participants into groups such 
as ambulatory versus non-ambulatory. Reporting 
cognitive and speech abilities explicitly in studies  
involving GMFCS IV and V CYP should become 
a standard practice to ensure transparency and 
clinical utility. 

Limitations
Variation in registry aims, data collection  

methodologies, and ascertainment practices  
limits the direct comparability of CP registers 
internationally.28 As highlighted in population- 
based CP surveillance networks, achieving high 
and consistent levels of case ascertainment is  
essential for reliable epidemiological comparison.29  
Consistent with other international CP registers, the  
NZCPR may face challenges capturing CYP with 
milder cases of CP, which may affect analysis.

Another limitation pertains to the assessment 
of intellectual functioning. Intellectual ability for 
NZCPR is clinician-rated without standardised 
assessment tools, which may introduce bias and 
potentially overestimate impairment severity,  
particularly among non-ambulatory CYP. Adoption  
of validated approaches21 would enhance accuracy  
and reliability.

For impairments, only speech is directly  
linked to motor function and thus considered a 
complication of CP. In contrast, epilepsy, vision, 
hearing and intellect are all co-causal, due to the 
cause being the same cerebral insult.2 Additional 
data on other relevant clinical complications, 
such as musculoskeletal disorders, are recorded 
in other registries.30 Incorporation of such data 
into NZCPR would help further refine impairment  
differences between ambulatory and non-ambula-
tory CYP with CP.

Conclusion
CYP in Aotearoa New Zealand who have 

non-ambulatory CP have a significantly different 
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and more severe associated impairment profile 
than those who are ambulatory. Recognition of 

this difference is essential for clinical care, service 
funding, structure and future research.



New Zealand Medical Journal 
Te ara tika o te hauora hapori

2026 Oct 23; 139(1644). ISSN 1175-8716
https://www.nzmj.org.nz/ ©PMA 

article 84

competing interests
Nil.

acknowledgements
We thank the New Zealand Cerebral Palsy Register/Te 
Rēhita a Hōkai Nukurangi Aotearoa for their support with 
this project.

author information
Karen Adams: PhD Candidate, Faculty of Health and 

Environmental Sciences, Auckland University of 
Technology, Auckland, New Zealand. 

Dr Julia Hill: Senior Lecturer, Physiotherapy Department, 
Faculty of Health and Environmental Sciences, 
Auckland University of Technology, Auckland, New 
Zealand.

Alexandra Sorhage: Paediatric Orthopaedics, Starship 
Children’s Health, Auckland, New Zealand.

Dr Anja Vorster: Lecturer and Data Analyst/Manager, 
Faculty of Health and Environmental Sciences, 
Auckland University of Technology, Auckland, New 
Zealand.

Dr Julie Blamires: Senior Lecturer, Nursing Department, 
Faculty of Health and Environmental Sciences, 
Auckland University of Technology, Auckland, New 
Zealand. 

corresponding author
Karen Adams: Faculty of Health and Environmental 

Sciences, Auckland University of Technology, 90 
Akoranga Drive, Northcote, Auckland 0627.  
E: karen.adams@aut.ac.nz 

url
https://nzmj.org.nz/journal/vol-139-no-1644/
clinical-profiles-of-ambulatory-and-non-ambulatory-
school-aged-children-and-young-people-with-cerebral-
palsy-in-aotearoa-new-zea

citation
Adams K, Hill J, Sorhage A, et al. Clinical profiles of 
ambulatory and non-ambulatory school-aged children 
and young people with cerebral palsy in Aotearoa 
New Zealand: implications for the health education 
interface. N Z Med J. 2026 Oct 23;139(1644):75-93. doi: 
10.26635/6965.7521. 

references
1.	 Oskoui M, Coutinho F, Dykeman J, et al. An update 

on the prevalence of cerebral palsy: a systematic 
review and meta-analysis. Dev Med Child Neurol. 
2013 Jun;55(6):509-519. doi: 10.1111/dmcn.12080. 
Erratum in: Dev Med Child Neurol. 2016 
Mar;58(3):316. doi: 10.1111/dmcn.12662. 

2.	 Hollung SJ, Bakken IJ, Vik T, et al. Comorbidities 
in cerebral palsy: a patient registry study. Dev Med 
Child Neurol. 2020 Jan;62(1):97-103. doi: 10.1111/
dmcn.14307. 

3.	 Palisano R, Rosenbaum P, Walter S, et al. 
Development and reliability of a system to classify 
gross motor function in children with cerebral palsy. 
Dev Med Child Neurol. 1997 Apr;39(4):214-223. doi: 
10.1111/j.1469-8749.1997.tb07414.x. 

4.	 Shevell MI, Dagenais L, Hall N; REPACQ Consortium. 
Comorbidities in cerebral palsy and their 
relationship to neurologic subtype and GMFCS 
level. Neurology. 2009 Jun 16;72(24):2090-2096. doi: 
10.1212/WNL.0b013e3181aa537b. 

5.	 Delacy MJ, Reid SM; Australian Cerebral Palsy 
Register Group. Profile of associated impairments 
at age 5 years in Australia by cerebral palsy subtype 
and Gross Motor Function Classification System 
level for birth years 1996 to 2005. Dev Med Child 
Neurol. 2016 Feb;58 Suppl 2:50-6. doi: 10.1111/
dmcn.13012. 

6.	 Casey J, Agustsson A, Rosenblad A, Rodby-Bousquet 
E. Relationship between scoliosis, windswept hips 
and contractures with pain and asymmetries in 
sitting and supine in 2450 children with cerebral 
palsy. Disabil Rehabil. 2022 Nov;44(22):6738-6743. 
doi: 10.1080/09638288.2021.1971308. 

7.	 Munns CF, Bentley LA, Boyd RN, et al. Study 
protocol for the Australasian Cerebral Palsy 
Musculoskeletal Health Network (AusCP MSK) 
prospective cohort study: early detection of 
musculoskeletal complications in young children 
with moderate to severe cerebral palsy (GMFCS 
III-V). BMJ Open. 2025 Apr 30;15(4):e095526. doi: 
10.1136/bmjopen-2024-095526. 

8.	 Beckung E, Hagberg G. Neuroimpairments, 
activity limitations, and participation restrictions 
in children with cerebral palsy. Dev Med Child 
Neurol. 2002 May;44(5):309-316. doi: 10.1017/
s0012162201002134. 

9.	 Mackey A, Sorhage A, Alzaher W, Stott NS. The 
New Zealand Cerebral Palsy Register Report 
2022 [Internet]. Auckland, New Zealand: Health 
New Zealand – Te Whatu Ora Te Toka Tumai 
Auckland; 2022 [cited 2025 Nov 12]. Available 
from: https://nzcpregister.co.nz/wp-content/
uploads/2026/03/20220908_NZCPR_Report.pdf

10.	 Ministry of Education – Te Tāhuhu o te Mātauranga. 
Ngā āwhina mā te hunga whaikaha [Internet]. 
Wellington, New Zealand: 2024 Aug 8 [cited 2025 
Sep 29]. Available from: https://www.education.
govt.nz/education-professionals/schools-year-0-13/
learning-support/physical-disability-support

11.	 Ministry of Education – Te Tāhuhu o te Mātauranga. 



New Zealand Medical Journal 
Te ara tika o te hauora hapori

2026 Oct 23; 139(1644). ISSN 1175-8716
https://www.nzmj.org.nz/ ©PMA 

article 85

Overview of the Ongoing Resourcing Scheme 
[Internet]. Wellington, New Zealand: 2024 Aug 
12 [cited 2026 Mar 27]. Available from: https://
www.education.govt.nz/school/student-support/
special-education/ors/

12.	 Kidd S, Williams SA, Graham F. Experiences of 
Transition From Early-Intervention to Education-
Based Therapy Services for Parents of Children 
With Physical Childhood-Onset Disabilities: A 
Scoping Review. Child Care Health Dev. 2026 
May;52(3):e70293. doi: 10.1111/cch.70293. 

13.	 Ministry of Education – Te Tāhuhu o te Mātauranga. 
OIA: 1346648 – Number of children receiving 
Ongoing Resourcing Scheme funding by criteria 
level [Internet]. Wellington, New Zealand: 2025 
[cited 2025 Dec 28]. 

14.	 Eliasson AC, Krumlinde-Sundholm L, Rösblad B, et 
al. The Manual Ability Classification System (MACS) 
for children with cerebral palsy: scale development 
and evidence of validity and reliability. Dev Med 
Child Neurol. 2006 Jul;48(7):549-554. doi: 10.1017/
S0012162206001162. 

15.	 Hidecker MJ, Paneth N, Rosenbaum 
PL, et al. Developing and validating the 
Communication Function Classification System 
for individuals with cerebral palsy. Dev Med 
Child Neurol. 2011 Aug;53(8):704-710. doi: 
10.1111/j.1469-8749.2011.03996.x. 

16.	 Sellers D, Mandy A, Pennington L, et al. 
Development and reliability of a system to 
classify the eating and drinking ability of people 
with cerebral palsy. Dev Med Child Neurol. 2014 
Mar;56(3):245-251. doi: 10.1111/dmcn.12352. 

17.	 Palisano RJ, Avery L, Gorter JW, et al. Stability of the 
Gross Motor Function Classification System, Manual 
Ability Classification System, and Communication 
Function Classification System. Dev Med Child 
Neurol. 2018 Oct;60(10):1026-1032. doi: 10.1111/
dmcn.13903. 

18.	 Piscitelli D, Ferrarello F, Ugolini A, et al. 
Measurement properties of the Gross Motor 
Function Classification System, Gross Motor 
Function Classification System-Expanded & 
Revised, Manual Ability Classification System, 
and Communication Function Classification 
System in cerebral palsy: a systematic review 
with meta-analysis. Dev Med Child Neurol. 2021 
Nov;63(11):1251-1261. doi: 10.1111/dmcn.14910. 

19.	 Blair E, Langdon K, McIntyre S, et al. Survival and 
mortality in cerebral palsy: observations to the 
sixth decade from a data linkage study of a total 
population register and National Death Index. 
BMC Neurol. 2019 Jun 4;19(1):111. doi: 10.1186/
s12883-019-1343-1. 

20.	 Houtrow AJ, Shearer CS, McKernan G, et al. 
Health Care Cost Concerns and Hardships for 
Families of Children With Disabilities. JAMA Netw 
Open. 2025 Apr 1;8(4):e257826. doi: 10.1001/
jamanetworkopen.2025.7826. 

21.	 Sherwell S, Reid SM, Reddihough DS, et al. 
Measuring intellectual ability in children with 
cerebral palsy: can we do better? Res Dev Disabil. 
2014 Oct;35(10):2558-2567. doi: 10.1016/j.
ridd.2014.06.019. 

22.	 Lillehaug HA, Klevberg GL, Stadskleiv K. 
Provision of augmentative and alternative 
communication interventions to Norwegian 
preschool children with cerebral palsy: are the 
right children receiving interventions? Augment 
Altern Commun. 2023 Dec;39(4):219-229. doi: 
10.1080/07434618.2023.2212068. 

23.	 Trabacca A, Vespino T, Di Liddo A, Russo L. 
Multidisciplinary rehabilitation for patients 
with cerebral palsy: improving long-term care. J 
Multidiscip Healthc. 2016 Sep 22;9:455-462. doi: 
10.2147/JMDH.S88782. 

24.	 Griffiths T, Addison A. Access to communication 
technology for children with cerebral palsy. Paediatr 
Child Health. 2017;27(10):470-475.

25.	 Sorhage A, Blackmore AM, Byrnes CA, et al. Eating 
and drinking abilities and respiratory and oral 
health in children and young adults with cerebral 
palsy. Dev Med Child Neurol. 2025 Aug;67(8):1075-
1084. doi: 10.1111/dmcn.16262. 

26.	 Novak I, Hines M, Goldsmith S, Barclay R. 
Clinical prognostic messages from a systematic 
review on cerebral palsy. Pediatrics. 2012 
Nov;130(5):e1285-312. doi: 10.1542/peds.2012-0924. 

27.	 Surman G, Bonellie S, Chalmers J, Colver A, Dolk 
H, Hemming K, King A, Kurinczuk JJ, Parkes J, Platt 
MJ. UKCP: a collaborative network of cerebral palsy 
registers in the United Kingdom. J Public Health 
(Oxf). 2006 Jun;28(2):148-56. doi: 10.1093/pubmed/
fdi087. Erratum in: J Public Health (Oxf). 2006 
Dec;28(4):400. 

28.	 Goldsmith S, Smithers-Sheedy H, Almasri N, et al. 
Cerebral palsy registers around the world: A survey. 
Dev Med Child Neurol. 2024 Jun;66(6):765-777. doi: 
10.1111/dmcn.15798. 

29.	 Arnaud C. Population-based surveillance of cerebral 
palsy indicates a decline in overall prevalence 
[Internet]. Paris, France: European Academy of 
Childhood-onset Disability; 2019 [cited 2026 Mar 
13]. Available from: https://edu.eacd.org/node/684

30.	 Alriksson-Schmidt A, Rimstedt AB, Hägglund G. 
CPUP- A multidisciplinary secondary prevention 
program for individuals with cerebral palsy. IJIC. 
2019 Aug 8;19:A380. doi: 10.5334/ijic.s3380. 



New Zealand Medical Journal 
Te ara tika o te hauora hapori

2026 Oct 23; 139(1644). ISSN 1175-8716
https://www.nzmj.org.nz/ ©PMA 

article 86

Appendix Table 1: Ongoing Resourcing Scheme criteria and definitions. 

Criterion number Student need

Learning

Criterion 1—Very high needs Total adaptation of all curriculum content.

Criterion 5—High needs
Significant adaptation of almost all curriculum 
content.

Hearing 

Criterion 2—Very high needs

Require special assistance to engage in all face-
to-face communications.

2.1 Rely totally on signing for communication.

2.2 Rely totally on the help of a trained  
person for communication following a  
cochlear implant.

Criterion 6—High needs

Require specialist teacher contact time of at 
least half a day per week.

6.1 Have a severe or profound hearing  
impairment and need regular input from a 
teacher with specialist skills in deaf education 
to access the curriculum.

Vision 

Criterion 2.3—Very high needs Rely totally on braille for reading and writing.

Criterion 6—High needs

Require specialist teacher contact time of at 
least half a day per week.

6.2 Severe vision impairment and need regular 
input from a teacher with specialist skills in 
vision education to access the curriculum.

Physical

Criterion 3—Very high needs

Specialist one-to-one intervention at least 
weekly and/or specialist monitoring at least 
once a month, together with daily learning  
support provided by others. This support must 
be to help with mobility and positioning or  
personal care.

Criterion 7—High needs

Specialist one-to-one intervention on average 
once per month and/or specialist monitoring 
on average once per school term together with 
daily learning support provided by others. This 
support must be to help with mobility and  
positioning or with personal care.

Language use 
and social 
communication

Criterion 4—Very high needs

Specialist one-to-one intervention at least 
weekly or specialist monitoring at least once 
a month, together with daily learning support 
provided by others. This support must be to 
help with needs arising from a severe disorder 
of both language use and appropriate social 
communication.

Criterion 8—High needs

Specialist one-to-one intervention on average 
once per month or specialist monitoring on 
average once per school term, together with 
daily learning support provided by others. This 
support must be to help with needs arising 
from a severe disorder of both language use 
and appropriate social communication.
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Criterion number Student need

Students with 
combined  
moderate needs

Criterion 9 

Students with moderate to high learning 
needs in combination with two other needs at 
the moderate to high level. The three needs 
inter-relate to significantly reduce a student’s 
ability to access the curriculum

9.1 Significant adaptation of most curriculum 
content.

9.2 Specialist teacher intervention and  
monitoring to assist with a moderate  
hearing impairment.

9.3 Specialist teacher intervention and  
monitoring to assist with moderate vision 
impairment.

9.4 Specialist intervention and monitoring to 
assist with moderate physical needs.

9.5 Specialist intervention and  
monitoring to assist with a moderate  
disorder of both language use and  
appropriate social communication.

Adapted from Ongoing Resourcing Scheme, by Ministry of Education – Te Tāhuhu o te Mātauranga.1
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Appendix Table 1: Ongoing Resourcing Scheme criteria and definitions. 

Appendix Table 2: Clinical features of cerebral palsy classification scales.

Level GMFCS MACS CFCS EDACS

I 
Walks without 
limitations

Handles objects easily 
and successfully

Effective sender and 
receiver with unfamiliar 
and familiar partners

Eats and drinks safely 
and efficiently

II Walks with limitations

Handles most objects 
but with somewhat 
reduced quality and/or 
speed of achievement

Effective but slower 
paced sender and/or 
receiver with unfamiliar 
and/or familiar partners

Eats and drinks safely 
but with some  
limitations to efficiency

III
Walks using a hand-held 
mobility device

Handles objects with 
difficulty; needs help to 
prepare and/or modify 
activities

Effective sender and 
receiver with familiar 
partners

Eats and drinks with 
some limitations to 
safety; there maybe  
limitations to efficiency

IV
Self-mobility with  
limitations; may use 
powered mobility

Handles a limited  
selection of easily  
managed objects in 
adapted situations

Inconsistent sender and/
or receiver with familiar 
partners

Eats and drinks with 
significant limitations to 
safety

V
Transported in a manual 
wheelchair

Does not handle objects 
and has severely limited 
ability to perform even 
simple actions

Seldom effective sender 
and receiver even with 
familiar partners

Unable to eat or drink 
safely; tube feeding may 
be considered to provide 
nutrition

GMFCS = Gross Motor Function Classification System; MACS = Manual Ability Classification System; CFCS = Communication Function 
Classification System; EDACS = Eating and Drinking Ability Classification System.
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Appendix Table 3: Classification categories for associated impairments, epilepsy status, mortality and Accident  
Compensation Corporation status.

Criteria Classification

Intellect

No impairment

Mild

Probably no impairment

Probably some impairment

Moderate

Severe

Unknown

Speech

No impairment

Some impairment

Non-verbal

Unknown

Vision

No impairment

Some impairment (wears glasses)

Functionally blind

Unknown

Hearing

No impairment

Some impairment, including conductive hearing loss

Bilateral deafness

Unknown

Epilepsy status

No

Yes

Resolved by age 5

Unknown

Mortality

Still alive

Deceased

Unknown

Accident Compensation Corporation status

Yes

No

Pending

Unknown
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Appendix Table 4: Age results for data within Gross Motor Function Classification System (GMFCS) ambulatory  
groupings.

GMFCS I–III GMFCS IV and V

Mean 13.33 13.72

Median 14.00 14.00

Mode 17 16

Standard deviation 4.20 4.18

Variance 17.66 17.47

Skewness −0.24 −0.30

Appendix Figure 1: Scatter graphs of Gross Motor Function Classification System (GMFCS) level compared with  
Manual Ability Classification System (MACS), Communication Function Classification System (CFCS) and Eating and 
Drinking Ability Classification System (EDACS), with trend line. 
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Appendix Table 5: Gross Motor Function Classification System (GMFCS) level I–III group impairments associations (n=808).
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Epilepsy

No 291 104 4 366 28 5 272 85 13 254 95 34

36% 13% 0% 45% 3% 1% 34% 11% 2% 31% 12% 4%

Resolved by age 5 22 7 0 26 3 2 14 10 1 9 15 3

3% 1% 0% 3% 0% 0% 2% 1% 0% 1% 2% 0%

Yes 51 57 3 89 13 3 39 43 9 31 32 41

6% 7% 0% 11% 2% 0% 5% 5% 1% 4% 4% 5%

Vision

No impairment 342 19 7 241 72 13 225 71 33

42% 2% 1% 30% 9% 2% 28% 9% 4%

Some impairment (wears glasses) 141 24 3 75 57 12 66 56 34

17% 3% 0% 9% 7% 1% 8% 7% 4%

Functionally blind 6 1 0 3 4 1 1 4 2

1% 0% 0% 0% 0% 0% 0% 0% 0%
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Hearing

No impairment 319 105 21 278 110 51

39% 13% 3% 34% 14% 6%

Some impairment (includes conductive 
hearing loss)

7 24 6 9 17 14

1% 3% 1% 1% 2% 2%

Bilateral deafness 1 2 0 2 3 4

0% 0% 0% 0% 0% 0%

Speech

No impairment 244 55 7

30% 7% 1%

Some impairment 35 57 40

4% 7% 5%

Non-verbal 1 4 18

0% 0% 2%

Appendix Table 5 (continued): Gross Motor Function Classification System (GMFCS) level I–III group impairments associations (n=808).
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Appendix Table 6: Gross Motor Function Classification System (GMFCS) IV and V group impairment associations (n=341).
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Epilepsy

No 22 28 11 43 7 6 15 17 30 15 18 28

6% 8% 3% 13% 2% 2% 4% 5% 9% 4% 5% 8%

Resolved by age 5 4 6 6 9 5 2 0 4 12 0 6 9

1% 2% 2% 3% 1% 1% 0% 1% 4% 0% 2% 3%

Yes 29 53 59 86 18 9 2 21 99 7 24 95

9% 16% 17% 25% 5% 3% 1% 6% 29% 2% 7% 28%

Vision

No impairment 45 6 3 7 11 29 8 13 23

13% 2% 1% 2% 3% 9% 2% 4% 7%

Some impairment (wears glasses) 52 15 4 4 22 44 10 15 50

15% 4% 1% 1% 6% 13% 3% 4% 15%

Functionally blind 42 12 4 0 5 57 0 13 54

12% 4% 1% 0% 1% 17% 0% 4% 16%
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Hearing

No impairment 10 28 83 17 26 84

3% 8% 24% 5% 8% 25%

Some impairment (includes conductive 
hearing loss)

1 3 22 0 5 17

0% 1% 6% 0% 1% 5%

Bilateral deafness 0 2 11 1 4 9

0% 1% 3% 0% 1% 3%

Speech

No impairment 10 3 0

3% 1% 0%

Some impairment 4 7 20

1% 2% 6%

Non-verbal 5 26 100

1% 8% 29%

Appendix Table 6 (continued): Gross Motor Function Classification System (GMFCS) IV and V group impairment associations (n=341).


