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SLHD – RPA Women and Babies: General Movements Assessment 
(GMA) and other assessment modalities for prediction of cerebral 
palsy and adverse early neurodevelopment in high-risk infants 

1. Introduction  

General Movements Assessments accurately predicts cerebral palsy in high-risk babies. 

This neurological assessment tool should be used in this context, in conjunction with clinical 

assessment, examination and imaging modalities to provide families with prognostic 

information and the opportunity for tailored early intervention to meet individual patient 

needs. 

2. The Aims / Expected Outcome of this Guideline  

Infants at high risk of adverse neurodevelopmental outcome will undergo General 

Movements Assessments in conjunction with routine clinical assessment, examination, and 

imaging to provide families with prognostic information and allow for tailored early 

intervention to meet individual patient needs. 

 

3. Risk Statement  

SLHD Enterprise Risk Management System (ERMS) Risk # 484 - Governance for Safety 

and Quality in Health Service Organisations:   

• Potential morbidity associated with delayed intervention for infants at high risk of 
cerebral palsy 

 

4. Scope   

All GMA trained medical, nursing, midwifery and allied health staff working in Newborn care 

 

5. Education and Training  

General Movements Assessment trained staff:  

• Staff require training in Prechtl’s General Movements – BASIC at a minimum through 

the General Movements Trust 

• Staff require ongoing “gestalt” setting through regular attendance at General 

Movements Meeting   
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• Staff should have the opportunity to attend Prechtl’s General Movements – 

ADVANCED course for further training 

• Staff must have completed Prechtl’s General Movements – ADVANCED course to 

use the Assessment as part of clinical trials 

6. Implementation  

• The RPA Newborn Care General Movements Assessment team (GM trained 

paediatricians, neonatologists, physiotherapists, and nursing staff) ensure effective 

implementation through departmental training and resource availability.  

• Policy available on RPA SharePoint, Newborn Care and SLHD Intranet  

• Distribution of guideline via email to NICU staff   

7. Key Performance Indicators and Service Measures 

• Annual audit of qualifying infants in terms of numbers assessed and their outcomes 

• Results to be communicated through departmental morbidity and mortality system 

• Any breach will be reported and managed through the incident management system  

• The RPA Newborn Care General Movements Assessment team will be responsible 

for the above 

8. Guidelines 

 Background - Cerebral Palsy  

Cerebral palsy (CP) is characterised by motor impairment, ranging in severity from mild to 

severe; associated with a static brain injury occurring in early human development.1-3 The 

clinical picture is diverse and is further characterised by motor impairment type (e.g., 

spasticity, dyskinesis and ataxia), anatomical distribution, functional impairment and 

associated co-morbidities. 

 Incidence of Cerebral Palsy 

In 2018, the Australian Cerebral Palsy Register report stated that there were 8637 

individuals with cerebral palsy born between 1995 and 2012, a prevalence of 1.8/1000 live 

births.4   

A study published in 2022 looking at Cerebral Palsy prevalence worldwide places that figure 

now at 1.6/1000 live births across high income countries including Australia. In low to middle 

income countries, the prevalence is estimated to be 3-4/1000 live births.5 

Several interventions both antenatally and perinatally have contributed to the decline in 

prevalence of Cerebral Palsy. Antenatal interventions include: Magnesium sulphate for 

Neuroprotection of the baby in women at risk of preterm birth, and antenatal corticosteroids 

for women at risk of preterm birth.6 Perinatal interventions include: Therapeutic hypothermia 

for infants diagnosed with Hypoxic Ischaemic Encephalopathy (HIE); the use of prophylactic 

methylxanthines (caffeine) in preterm infants and the decreased use of early postnatal 

corticosteroids to decrease Chronic Lung Disease in preterm infants6. 
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In RPA Newborn Care, of babies born <30 weeks gestation between 2000-2020 inclusively 

who received long-term developmental follow-up, the rate of cerebral palsy, diagnosed by 5 

years of age was 4.7%. 

 Aetiology and risk factors for cerebral palsy  

In the majority of cases (94.5%) included in the Australian CP register, the primary cause of 

CP was deemed to result from brain injury occurring during the prenatal and perinatal period 

of infant development.4  

Of this group, the following factors were associated with CP:  

• 43% were born premature  
• 41.7% were born with a low birth weight 
• 12.4% were part of a multiple birth 
• 57.5% were male compared to 49.5% of births in Australia 
• Spasticity was the predominant motor type of cerebral palsy (85%). Of individuals 

with a spastic motor type, 40.4% had unilateral spasticity (hemiplegia/monoplegia) 
and 59.6% had bilateral spasticity (diplegia, triplegia and quadriplegia) 

• Associated impairments occurred frequently in children with cerebral palsy. At the 
age of five: 29% had epilepsy; 46% had intellectual impairment; 63% had speech 
impairment; 34% had visual impairment and 11% had hearing impairment 

• Other aetiological factors include birth asphyxia, genetic predisposition and maternal 
infection during pregnancy, Blood type incompatibility, severe jaundice, and blood 
clotting disorders.7-9 

 

The remaining 5.5% of cases occurred more than 28 days after birth with 33.6% caused by a 

cerebrovascular accident and 25.2% after severe infection. 92.4% of these postnatally 

occurring cases resulted in Spastic Cerebral Palsy.4 

Diagnosis of Cerebral Palsy  

Due to the evolving nature of early human motor development, accurate diagnosis of CP in 

infancy and early childhood is challenging. Misdiagnoses of CP most commonly occur in the 

first 2 years.10-12 False-positives may include transient conditions such neurologic signs of 

infancy (dystonia and hypotonia) or other neurodevelopmental conditions such a global 

developmental delay. 10,13,14 

 Investigations and assessment modalities to predict CP risk  

There are numerous investigative and assessment modalities that may assist in accurate diagnosis 

of CP. These include motor assessment tools, radiological imaging (cranial ultrasound and MRI) and 

standardised developmental/neurological examination systems which include Dubowitz, HINE, 

Lacey, Denver, Bayley, Griffiths, Amiel-Tison. 

 

Cranial Ultrasound 

Used since the late 1970s to detect structural changes in the neonatal brain, cranial 

ultrasound has the advantages of being minimally invasive, well tolerated, often readily 

available at the bedside and relatively inexpensive.  
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MRI 

MRI brain, a more advanced neuroimaging technique, provides high-resolution scans of 

the newborn brain that, in addition to T1 and T2 weighted images, includes techniques 

such as diffusion-weighted imaging, spectroscopy and angiographic sequences. 

Disadvantages include expense, lack of portability and often limited accessibility. 

 

8.4.1 General Movement Assessment  

Prechtl’s General Movement Assessment (GMA) has been used since the 1990s to 

qualitatively assess spontaneous general movements of infants from pre-term age up to 

approximately 5 months post term age.15,16 Spontaneous movements of infants are rated in 

two distinct periods of time in which certain movements should occur normally; the writhing 

period (birth-8 weeks post-term) and fidgety period (8-20 weeks post-term). Possible GMA 

results are summarised in Table 1. 

 

The assessment is carried out through observation, usually retrospectively, of video 

recordings of infants in a quiet/active alert state by certified staff. The GM assessment 

process has the advantages of being non-invasive, non-disruptive to infants and relatively 

inexpensive. Certification requires attendance of GM-Trust approved 4-day course and high 

performance in a summative assessment concluding the course as determined by the course 

organisers. 

 

Table 1 Possible GMA results in each screening period 

Screening Period Possible Result                                       

Writhing 

(Birth- 8 weeks post term) 

Normal  

Poor Repertoire 

Cramped Synchronised 

Chaotic  

Fidgety 

(8-20 weeks post term) 

Normal  

Absent  

Abnormal  

 

8.4.2 Which diagnostic tools to use?  

The evidence  

A systematic review by Bosanquet17 comparing tests to predict CP in a predominantly 

preterm population of young children, found that on meta-analysis, compared to cranial 

ultrasound and neurological examination, GMA had the highest levels of sensitivity and 

specificity: 98% and 91%, cranial US 74% and 92% and neurological examination 88% 

and 87% respectively. MRI at term corrected in preterm infants showed encouraging 

results in a small study but this data was not suitable for pooling for meta-analysis.18 
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The negative predictive value for the General Movement Assessment at any age was 

high: 95-100%.19,20 Additionally, the negative predictive value for cramped synchronised 

movements alone was shown to be very high at 100% and positive predictive value 

ranging 87-100% for later spastic CP.21 

 

 

 

 

 

Table 2 CP predictive accuracy of diagnostic modalities according to Bosanquet 

systematic review17 

 

Test  No of 

studies 

N CP rate % Meta-

analysis 

Sensitivity % 

(95% CI) 

Specificity % 

(95% CI) 

DOR 

GMA 4 326 29 Y 98 (73-100) 91 (83-95) 453 

CUS 6 2404 9.4 Y 74 (63-83) 92 (81-96) 31 

NEx 2 142 41 Y 88 (59-97) 87 (57-97 49 

MRI15 1 61 (23-

29w) 

11.4 N 86 89 - 

DOR diagnostic odd ratio (+LR/-LR) 

CUS cranial ultrasound 

NEx standardised neurological examination 

 

An earlier systematic review22 to assess the predictive validity of GMA for a broad range 

of neurodevelopmental outcomes at 12 and 24 months compared to traditional 

neurological assessment and neuroimaging techniques found GMA performed best in 

the majority of the studies at 8-20 weeks post menstrual age (PMA): sensitivity 92%; 

specificity 82%.  Studies were not suitable for meta-analysis. The majority of the study 

participants (90%) were preterm. In the same review, neurological examination 

assessments in the same PMA period had sensitivity and specificity values ranging from 

89-100% and 43-87% respectively.22 Similarly, cranial ultrasound was reviewed and had 

sensitivity in the 60-89% range and specificity 82-87%.  

 

More recently, a systematic review by Kwong23 reported the Fidgety Stage GMA has a 

sensitivity of 97% and a specificity of 89%. In the writhing period the sensitivity was 93% 

and specificity 59%. While a smaller Australian study reported a sensitivity of 98% and 

specificity of 94% amongst the GMA rater-network from New South Wales24.  

 

Novak25 suggests that the three most predictive tools of Cerebral Palsy in infants prior to 

five months of age include term-age brain MRI (86-89% sensitivity), the General 

Movements Assessment (GMA) (98% sensitivity) and the Hammersmith Infant 

Neurological Exam (HINE) (90% sensitivity). After five months of age, best predictive 

tools include the HINE (90% sensitivity), brain MRI (86-89% sensitivity) and the 

Developmental Assessment of the Young Child (DAYC) (83% sensitivity). 
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Evolution of GMA 

Early writhing movements (particularly in early preterm babies) may be influenced by the 

immaturity of the preterm brain, as well as by perinatal morbidities24 A single writhing 

stage GMA recording at or prior to term age is non-predictive as the only screening 

assessment.26-27Abnormal (poor repertoire, cramped-synchronised or chaotic) writhing 

movements may be transient, or present for several weeks. Persistent cramped-

synchronised movements are a strong predictor for spastic cerebral palsy. Fidgety Stage 

General Movements have higher sensitivity and specificity and a very high predictive 

value for identifying babies who go on to have a diagnosis of Cerebral Palsy25. Even 

then, babies who have an abnormal or absent fidgety score in the early stages of the 

fidgety period should be reassessed in the later weeks within the period as changes in 

temporal organisation of fidgety movements can occur 28. Repeated assessment 

throughout both the writing and fidgety stages of general movements assists in long-

term prediction of neurodevelopmental outcomes.29 

 Early Intervention – The evidence  

The main rationale for early intervention for children with developmental disabilities and their 

families is that the first thousand days are known to be critical for neurodevelopment; 

therefore, intervening at the time of greatest neuroplasticity is likely to have the biggest 

impact25 (scientific rationale). Few quality studies exist to provide convincing evidence of the 

benefits of early intervention programs for infants with brain damage, in part due to ethical 

challenges in gaining true comparisons between intervention and no intervention groups.29  

However, a recent Cochrane review by Spittle et al30 which compared the effectiveness of 

early developmental intervention programmes post-discharge in preterm infants versus 

standard medical follow-up encouragingly showed significant benefits in cognitive outcomes 

up to school age and in motor outcomes during infancy. (There was no effect noted on 

cerebral palsy rates.)  

Cerebral palsy specific early intervention aims to maximise neuroplasticity and minimise 

detrimental modifications to muscle and bone tissue and any gap in normal development by 

starting early – as soon as a child is identified as high risk, and focusing on child-led, goal-

orientated, activity-based and task-specific enjoyable play in an enriched environment25. The 

need remains for large scale, high-quality studies in high-risk infants, possibly with abnormal 

GMAs, to establish the most effective interventions for improvement in long-term 

neurodevelopment. Larger RCT trials are currently underway specific to infants identified as 

high risk of cerebral palsy using these principles.25  

 

8.5.1 General Movements in RPA Newborn Care 

All families of high-risk infants will be provided with a parent information sheet on the 

General Movements Assessment outlining the purpose for screening and how it is 

completed. Families of inpatients will be counselled regarding the purpose, procedure and 
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possible results of the general movements assessment by a certified GMA professional. 

Writhing stage videos will be taken while the high-risk infant is in our nursery and/or regional 

centres may be supported to video locally and to have these scored remotely by our team 

where this is deemed appropriate. 

Families who have not had a writhing stage GMA but have been identified for a Fidgety 

stage GMA will be counselled regarding the purpose, procedure and possible results of the 

general movements assessment in person (or verbally by phone or telehealth if face to face 

is not possible). Fidgety stage General Movements Assessments recordings will be 

conducted wherever possible by family members in the home or by staff at regional centres 

following both verbal and written instructions and an quick start infographic on how to record 

the infant. For Fidgety Stage General Movements assessments filmed by families, consent 

will be implied.  

8.5.2 Timing of Assessment 

Infants who meet the criteria for silver-star follow up (<30 weeks or <3rd percentile and 

preterm or with neurological concerns including any baby who received therapeutic 

hypothermia) will have a GMA performed in the nursery after consent is obtained. The initial 

assessment will occur around 34-36 weeks, and at a time suited to ongoing developmental 

care. If there is evidence of cramped-synchronised movements, a further GM assessment 

will be conducted within the following 2 weeks.  

At between 10- and 16-weeks PMA, 1-2 GMA videos in the fidgety stage will be undertaken 

(usually at 12 and 14 weeks). Parents will be asked to video their infants at home, and to 

send in a copy for review prior to their 4-month outpatient appointment.31 If a first video is 

scored as normal fidgety, parents will be informed that a second video is not required. 

 

8.5.3 Results of screening  

GMA videos will be reviewed on a weekly basis by a team of multidisciplinary clinicians 

trained and certified in Prechtl’s Method of Qualitative Assessment of General Movements.  

Results of inpatient videos will be documented in the electronic medical record and therefore 

accessible to the on-call neonatologist and admitting neonatologists. The results of the 

assessment will be discussed with the parents by a member of the GMA team. Results of 

outpatient videos will be documented in the electronic medical record and conveyed to the 

patient’s parents. Abnormal results will be discussed with the patient’s neonatologist.  

 

8.5.4 Intervention and follow up  

Those babies identified at high-risk of neurodevelopmental impairment, who live in the 

Greater Sydney catchment will generally be seen through the high risk ‘Silver Star’ follow up 

program within the Department of Newborn Care. This will include ongoing review, 

assessments and allied health therapy. Those Babies who are not returning to the Silver 
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Star clinic will be linked in with appropriate local services for their ongoing assessment and 

treatment as available.  

An abnormal GMA at 3 months, combined with clinical assessment warrants consideration of 

referral to the Cerebral Palsy Alliance for enrolment in their early intervention program.  

 

 

 

 

 

 

 

 

 Key Points  

Key point 
Level of Evidence & Recommendation 

(NHMRC)25 

General Movement Assessment is predictive 

of cerebral palsy in high-risk populations 

Level of evidence: A 

(Systematic review with meta-

analysis14) 

 

Strength of recommendation: A 

General Movement Assessment is predictive 

of adverse neurodevelopment in high-risk 

populations 

Level of evidence: B  

(SR no MA) 

 

Strength of recommendation: B 

Early intervention improves early 

neurodevelopmental outcome in preterm 

babies 

Level of evidence: A 

(Cochrane SR23) 

 

Strength of recommendation: A 
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9. Definitions 

 

GMA General Movements Assessment using the Prechtl’s General 

Movements Assessment  

HIE Hypoxic Ischemic Encephalopathy  

HINE Hammersmith Infant Neurological Examination 

CP Cerebral Palsy 

PMA Post Menstrual Age  

Nex Standardized Neurological Examination  

CUS Cranial Ultrasound 

DOR Diagnostic Odd Ratio (+LR/-LR)  

10. Consultation 

RPA Newborn Care clinicians 

RPA Guideline committee 

11. Resources, Links and Tools  

• Parent Consent Form: SLHD Clinical Imaging and Audiovisual Consent Form 

AMR020.015  

• GMA parent information sheet: Children's network General Movements Assessment 

info (1).pdf 

• GMA Tips for filming: Filming General Movements at home quick 

reference_v1_04.05.2020.pdf 

• What is Cerebral Palsy? Infographic: https://cerebralpalsy.org.au/wp-

content/uploads/2013/08/WCPD_16_WhatisCP_Infographic_WORLD.pdf?_ga=2.668

78190.1192018281.1668408460-256484241.1666311148 

• Cerebral Palsy: Diagnosis and Treatment Infographic: 

https://cerebralpalsy.org.au/wp-

content/uploads/2013/08/WCPD_2016_CP_Diagnosis_Treatment_Infographic_WOR

LD.pdf 

• Prechtl’s General Movements Assessment Factsheets – Cerebral Palsy Alliance: 

https://cerebralpalsy.org.au/wp-content/uploads/2018/03/Parental-Fact-Sheets.pdf 

 

file://///smb.sydn.health.nsw.gov.au/data/New%20Born%20Care%20Data/Neurodevelopmental%20Followup/Other/GM%20guideline/Children's%20network%20General%20Movements%20Assessment%20info%20(1).pdf
file://///smb.sydn.health.nsw.gov.au/data/New%20Born%20Care%20Data/Neurodevelopmental%20Followup/Other/GM%20guideline/Children's%20network%20General%20Movements%20Assessment%20info%20(1).pdf
file://///smb.sydn.health.nsw.gov.au/data/New%20Born%20Care%20Data/Neurodevelopmental%20Followup/Other/GM%20guideline/Filming%20General%20Movements%20at%20home_quick%20reference_v1_04.05.2020.pdf
file://///smb.sydn.health.nsw.gov.au/data/New%20Born%20Care%20Data/Neurodevelopmental%20Followup/Other/GM%20guideline/Filming%20General%20Movements%20at%20home_quick%20reference_v1_04.05.2020.pdf
https://cerebralpalsy.org.au/wp-content/uploads/2013/08/WCPD_16_WhatisCP_Infographic_WORLD.pdf?_ga=2.66878190.1192018281.1668408460-256484241.1666311148
https://cerebralpalsy.org.au/wp-content/uploads/2013/08/WCPD_16_WhatisCP_Infographic_WORLD.pdf?_ga=2.66878190.1192018281.1668408460-256484241.1666311148
https://cerebralpalsy.org.au/wp-content/uploads/2013/08/WCPD_16_WhatisCP_Infographic_WORLD.pdf?_ga=2.66878190.1192018281.1668408460-256484241.1666311148
https://cerebralpalsy.org.au/wp-content/uploads/2013/08/WCPD_2016_CP_Diagnosis_Treatment_Infographic_WORLD.pdf
https://cerebralpalsy.org.au/wp-content/uploads/2013/08/WCPD_2016_CP_Diagnosis_Treatment_Infographic_WORLD.pdf
https://cerebralpalsy.org.au/wp-content/uploads/2013/08/WCPD_2016_CP_Diagnosis_Treatment_Infographic_WORLD.pdf
https://cerebralpalsy.org.au/wp-content/uploads/2018/03/Parental-Fact-Sheets.pdf
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13. National Safety and Quality Standard/s, 2nd ed  

 

 

Clinical Governance Standard 

 Comprehensive Care Standard 

 

Recognising and Responding to Acute Deterioration Standard 
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14. Appendix 1: General Movements Assessment Flowchart 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Babies in Newborn Care meeting any of the following criteria1: 

• Prematurity ≤29+6 weeks2 

• Hypoxic Ischaemic Encephalopathy, grade 2-3  

• IUGR <3rd centile and preterm (<37 weeks) 

• Other neurological concerns as per neonatologist including but not 
limited to serious infection (CMV, meningitis), , seizures, abnormal 
neuroimaging. 

 

 

Absent Fidgety 

Repeat writhing video in 1-2 weeks. 

Filming may be repeated more than 

once if abnormal movements persist   

Writhing Phase (birth to 8 weeks postmenstrual age) in Newborn Care: 

✓ Parental information discussed and consent gained by trained staff (parent information & consent 

form3) 

✓ Baby is filmed for 3-5 minutes ideally in quiet/active alert state (filming instructions -see guideline 

website link) 

✓ Babies with HIE are unlikely to be filmed for a writhing video due to timing constraints4 

✓ The video is reviewed by GM certified staff and scored as per the following5:  categories: 

Result communication by GMA certified staff to: 

✓ Neonatologist on duty 
✓ Parents 

✓ Electronic Medical Record 

  

 
Film baby again in the Fidgety period 

(9-16 weeks corrected age) as an 

outpatient 

Abnormal Fidgety 

(rare) 

High risk for Cerebral Palsy 

• physiotherapy & long-term 

developmental follow-up 

• likely CPA referral 

Reassure 

low risk for Cerebral Palsy 

• ongoing 

developmental follow-

up as previously 

planned  

 

Possible increased risk of 

neurological condition 

• physiotherapy & long-term 

developmental follow-up 

• consider CPA referral 

Cramped 

Synchronised 

(Predictive if persistent) 

Normal 

Chaotic 

(rare & not predictive) 

 

Poor Repertoire 

(Not predictive) 

Normal 

Repeat Fidgety GMA video in 2 weeks 
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1 These criteria are consistent with babies who qualify for neurodevelopmental follow up 

within the nursery, but other infants may be included at the discretion of the treating team.   

2 At present babies born ≤31+6 weeks gestation who live within SLHD are also included  

3 Links to these forms can be found in ‘Resources’ below 

4 Babies with HIE must be filmed at least 7 days after therapeutic hypothermia is ceased and 

often babies have been discharged by this point. The clinical value of writhing videos is 

limited and therefore not pursued post discharge.   

5 At least 2 certified staff are required for consensus. If there is disagreement or uncertainty 

within the RPA team the video is sent to an external GMA expert with parental consent. A 

repeat video will also often be sought if timing permits.  


