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ABSTRACT
Introduction: Infants born extremely preterm (EP;
<28 weeks’ gestation) and/or with extremely low birth
weight (ELBW; <1000 g birth weight) are at increased
risk for adverse neurodevelopmental outcomes.
However, it is challenging to predict those EP/ELBW
infants destined to have long-term neurodevelopmental
impairments in order to target early intervention to
those in most need. The General Movements
Assessment (GMA) in early infancy has high predictive
validity for neurodevelopmental outcomes in preterm
infants. However, access to a GMA may be limited by
geographical constraints and a lack of GMA-trained
health professionals. Baby Moves is a smartphone
application (app) developed for caregivers to video and
upload their infant’s general movements to be scored
remotely by a certified GMA assessor. The aim of this
study is to determine the predictive ability of using the
GMA via the Baby Moves app for neurodevelopmental
impairment in infants born EP/ELBW.
Methods and analysis: This prospective cohort
study will recruit infants born EP/ELBW across the
state of Victoria, Australia in 2016 and 2017. A control
group of normal birth weight (>2500 g birth weight),
term-born (≥37 weeks’ gestation) infants will also be
recruited as a local reference group. Parents will video
their infant’s general movements at two time points
between 3 and 4 months’ corrected age using the Baby
Moves app. Videos will be scored by certified GMA
assessors and classified as normal or abnormal.
Parental satisfaction using the Baby Moves app will be
assessed via survey. Neurodevelopmental outcome at
2 years’ corrected age includes developmental delay
according to the Bayley Scales of Infant and Toddler
Development-III and cerebral palsy diagnosis.
Ethics and dissemination: This study was approved
by the Human Research and Ethics Committees at the
Royal Children’s Hospital, The Royal Women’s

Strengths and limitations of this study
▪ The strengths of this study include the use of an
app, called Baby Moves, to assist in early detection of cerebral palsy (CP) and other neurodevelopmental outcomes in a geographical cohort.
▪ The Baby Moves app provides a format for
accessing general movements (GMs), which is
not limited by geographical distance or clinicians’ skill levels at a local service, as users will
be able to upload the infant’s GMs directly to a
trained assessor.
▪ Diagnosis of a neurodevelopmental impairment,
such as CP, is a complex process and while we
expect that the app will facilitate identification of
infants at high risk of CP and/or other neurodevelopmental impairments, it cannot be used
alone as a diagnostic tool.
▪ If the Baby Moves app is shown to be effective
in early detection, future studies involving other
developed countries along with developing countries will be needed.
Hospital, Monash Health and Mercy Health in
Melbourne, Australia. Study findings will be
disseminated via peer-reviewed publications and
conference presentations.

BACKGROUND
Infants born extremely preterm (EP,
<28 weeks’ gestation) and/or with extremely
low birth weight (ELBW, <1000 g birth
weight) are at high risk of neurodevelopmental impairment, such as cerebral palsy (CP).1
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CP is one of the most common physical disabilities of
childhood and while the causal pathways are multifactorial, the brain injury responsible for CP primarily arises
during the prenatal/perinatal period (94.4% of cases).2
There is a disproportionate number of preterm children
with CP compared with term-born children; for
example, while children born preterm account for 8%
of the Australian population, ∼40% of children with CP
on the Australian CP register are born preterm, with the
risk of CP for preterm infants greatest for those born
EP.2 3 Furthermore, infants born EP/ELBW have
increased risk of other neurodevelopmental impairments with recent research demonstrating that 47% had
impairments across more than one developmental
domain at school age and higher rates of motor
impairment.4 5
There is a growing body of evidence that early intervention improves functional outcomes for infants with
neurodevelopmental impairment and is economically
cost-effective as it reduces the rate of later problems.6 7
Early detection of neurodevelopmental impairment is
therefore crucial to ensuring timely referral to early
intervention given that limited resources result in stringent eligibility criteria and long waiting lists for services.
However, it is challenging for clinicians to identify
those infants who are at highest risk for neurodevelopmental impairment, and this can delay access to early
intervention during a crucial period of brain plasticity
and musculoskeletal development. Research in an
Australian context has demonstrated that almost 50% of
preterm children with moderate-to-severe disabilities
were not receiving early intervention services at age
2 years with families with greater social disadvantage less
likely to access services.8
Neurodevelopmental assessments that can identify
those at highest risk for adverse neurodevelopment
during early infancy are therefore vital for clinicians to
target early intervention and counsel parents. Studies in
very preterm infants (<32 weeks’ gestation) have demonstrated that infants with neurodevelopmental impairment show signs of movement abnormalities as early as
1 month of age.9 Importantly, Prechtl’s method of assessment of the quality of general movements, known as
GMA, can accurately predict those children most at risk
of neurodevelopmental impairment when used in the
ﬁrst few months of life.10 11 General movements (GMs)
are deﬁned as spontaneous movements involving the
whole body with a changing sequence of arm, leg, neck
and trunk movements varying in amplitude and speed.12
GMs are present in early fetal life up until about
20 weeks’ post-term when they are superseded by the
infant’s goal-directed, voluntary movements.13 GMs have
age-speciﬁc developmental characteristics: around term
age (36–38 weeks’ postmenstrual age), GMs are
described as ‘writhing’ movements that are elliptical in
form, and at 6–9 weeks’ post-term GMs gradually change
in character to continuous small movements with moderate speed and variable acceleration, called ‘ﬁdgety’
2

GMs.13 The GMA involves observing these speciﬁc spontaneous movements, and assessment is based on a gestalt
perception of the global quality of the infant’s movement, without requiring any handling or direct interaction with the infant.13 Systematic reviews have
consistently highlighted the predictive validity of the
GMA for neurodevelopmental impairment, including
CP and its clinical utility.11 14 A recent systematic review
established that GMs were the best predictor of CP with
summary estimates of sensitivity and speciﬁcity of 98%
(95% CI 74% to 100%) and 91% (95% CI 83% to
93%), respectively, in comparison with cranial ultrasound which had sensitivity 74% (95% CI 63% to 83%)
and speciﬁcity 92% (95% CI 81% to 96%), and with
neurological examination which had sensitivity 88%
(95% CI 55% to 97%) and speciﬁcity 87% (95% CI 57%
to 97%), respectively.11
The highest predictive value for the GMA is at
3 months’ post-term when ﬁdgety GMs are typically at
their most prominent.15 However, many EP/ELBW
follow-up clinics do not offer GMA at this age due to the
costs involved in delivering outpatient services, distance
required for families to travel or lack of staff with the
GMA certiﬁcation required to score the assessment.
Given that the GMs can be assessed from a short video,
with no speciﬁc handling needed, it is possible to score
the GMA off-site. Therefore, we have developed a smartphone application (app), called Baby Moves, so that
parents can directly upload a video of their infant’s GMs
to be assessed by a clinician or researcher trained in the
GMA. As such, the Baby Moves app provides access to a
GMA for parents of high-risk infants without the need
for attending an on-site appointment. Further, the
results of the GMA can be communicated with the
parents via their managing clinical team with no additional requirement to introduce the infant to another
professional.
With advances in technology and mobile communications, smartphones are increasingly viewed as handheld
computers rather than phones, due to their powerful
on-board computing capability, capacious memories,
large screens and open operating systems that encourage
application development.16 The popularity of mobile
technologies has led to high and increasing ownership
of mobile technologies, which means apps can be made
available to large numbers of people. There is increasing
evidence that smartphone apps have the ability to transform healthcare, improving access to clinical diagnosis
and interventions, especially in resource-poor settings.17
A recent systematic review of controlled trials of mobile
technology interventions to improve healthcare delivery
processes highlighted features that give mobile phones
the advantage over other information and communication technologies, including portability, continuous
uninterrupted data stream and the capability through
sufﬁcient computing power to support multimedia software applications, while signiﬁcant economic beneﬁts
have also been reported where mobile communication
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is employed in the provision of remote healthcare
advice and telemedicine.18 The review, which included
42 studies, concluded that there may be modest beneﬁts
in outcomes regarding correct clinical diagnosis and
management delivered via app software. However, none
of the studies were of high quality; no studies had a low
risk of bias and there were none that reported objective
clinical outcomes. Therefore, given the potential of
smartphone apps to facilitate the early detection of neurodevelopmental impairments, such as CP in high-risk
infants, a high-quality research trial is needed to determine whether an app, such as Baby Moves, using the
GMA, is useful for the accurate early identiﬁcation of
infants at risk for CP and other neurodevelopmental
impairments.
The Baby Moves app
The Baby Moves app is designed for the caregiver (eg,
parent) to record a video of their infant’s GMs for
remote assessment by a scorer trained in the GMA.
Parents upload a video of their infant’s GMs to a secure
server to be assessed by a health professional with GMA
certiﬁcation. The app involves the caregiver entering a
unique study number (de-identiﬁed) with their infant’s
date of birth and expected date of delivery. Based on
the infant’s date of birth, the app provides three automatic reminders at 12 and 14 weeks’ corrected age, for
parents to record their infant’s GMs until these have
been uploaded. GMs cannot be recorded outside of
these time points to ensure that ﬁdgety GMs are captured at speciﬁc ages (time point 1: 12+1 to 13+6 weeks
and time point 2: 14+1 to 17+6 weeks). Prior to videoing
their infant, the app provides brief instructions on
obtaining usable GMs, and an overlay shape provides
guidance to optimal positioning to ensure that the
infant’s entire body is included in the video (see
ﬁgure 1). GMs are recorded for 3 min only, and parents
have the option to either upload the video, or re-record
if they are not satisﬁed with the quality of the initial
attempt. Videos are then uploaded to a REDCap database at the Murdoch Childrens Research Institute for
scoring. The app then lets the user know when the
video has been uploaded successfully.
Baby Moves has been developed for use on both
iPhone (iOS 7.0/8.0/9.0) and Android operating
systems (V.4.2–5.1). Key features of the Baby Moves app
include notiﬁcations to caregivers about the timing of
the assessment based on the infant’s estimated date of
delivery, prompts to instruct caregivers on the correct
technique to acquire usable footage (eg, the infant
needs to be supine with no stimulation) and speciﬁc
functionality for multiple births given the high rates of
multiple births in the preterm population.
Project overview
This prospective study will describe the neurodevelopmental outcome of infants born EP/ELBW at 2 years’
corrected age in a population-based cohort. This study is
Spittle AJ, et al. BMJ Open 2016;6:e013446. doi:10.1136/bmjopen-2016-013446

Figure 1 Screenshot of information page for the Baby
Moves Smartphone app.

being conducted by the Victorian Infant Collaborative
Study (VICS) group, an initiative since the 1970s that
has followed the development of infants born EP/ELBW
throughout the state of Victoria, Australia.19 There have
been ﬁve previous VICS cohorts (1979–1980, 1985–1987,
1991–1992, 1997 and 2005) with detailed perinatal,
childhood and for some earlier cohorts, young adult
health and neuropsychological assessments, which have
allowed the impact of perinatal and neonatal care over
time on developmental outcomes for those born EP/
ELPBW to be evaluated. The predictive validity of the
Baby Moves app, using the GMA, will be examined in
EP/ELBW and term-born infants for predicting neurodevelopmental outcome at 2 years.
3
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Aims
The main aim of the study is to determine whether
using the GMA via the Baby Moves smartphone app is
able to identify EP/ELBW infants at high risk of neurodevelopmental impairment, including CP. It is hypothesised that assessing infants with the GMA via the Baby
Moves app will have the same predictive value as traditional GMA. The systematic review of Bosanquet et al11
demonstrated that traditional GMA at the age of ﬁdgety
GMs have sensitivity and speciﬁcity in infants born
preterm of 87–100% and 82–95% and 94.4% and 82.5%
in the term infant for CP. Other systematic reviews have
reported the predictive validity of ﬁdgety GMs as ≥92%
sensitivity and ≥82% speciﬁcity for neurodevelopmental
outcome at 12 and 24 months15 and 42–99% sensitivity
and 58–88% speciﬁcity for cognitive outcomes.20
A secondary aim of the study is to examine the functionality and utility of the app including parent satisfaction using the Baby Moves app to record their infant’s
GMs for remote GMA, and the percentage of GMs
videos obtained that can be scored. It is hypothesised
that the app will have excellent utility: parents of EP/
ELBW infants will ﬁnd the Baby Moves app easy to use
and a straightforward way to obtain information about
their infant’s early neurodevelopment, and the videos
uploaded to the server will be scorable.
METHODS
Design
Prospective observational cohort study.
Study population
Infants from the Baby Moves study will be recruited as
part of the Victorian Infant Collaborative Study (VICS)
2016–2017 cohort.
EP or ELBW infants
All live-born infants born EP (gestational age <28 weeks)
and/or ELBW (birth weight <1000 g) in the state of
Victoria, Australia during the 12 calendar months from
1 April 2016 to 31 March 2017. Gestational age will be
determined using the best obstetric estimate if available,
that is, fetal ultrasound conducted before 20 weeks.
Cross-checking for veriﬁcation of the number of live
births will be carried out using multiple data sources
(the four level-III neonatal intensive care units in
Victoria, the Paediatric Infant Perinatal Emergency
Retrieval service and the Victorian Perinatal Data
Collection Unit).
Normal birth weight term-born infants
Normal birth weight (NBW) term-born controls will be
randomly selected (birth weight ≥2500 g and gestation
at birth ≥37 weeks) from maternity units afﬁliated with
the level-III perinatal centres, matched with the EP/
ELBW survivors according to expected date of birth, the
mother’s health insurance status ( private or public, as a
4

proxy for social class), the main language spoken in her
country of birth (English or other) and the child’s sex.
Control children will be excluded if they receive resuscitation at birth, require admission to neonatal intensive
care or if they are identiﬁed to have a condition that
would affect later neurodevelopment, such as a chromosomal anomaly.
Exclusion criteria
Live births resulting from termination of pregnancy secondary to lethal abnormalities.
Recruitment
Eligible infants will be recruited from the neonatal units
and the postnatal wards of the tertiary perinatal centres
in Victoria, Australia. A research coordinator will
approach parents of eligible infants prior to discharge
home or transfer to a neonatal unit at a lower level hospital. The research coordinator will explain the study,
including the time commitment, and provide written
information about the study. If parent/s agree to be in
the study, written consent will be obtained.
Perinatal data collection/baseline data collection
Following recruitment, research nurses will collect data
from the medical records regarding maternal medical
complications and treatment such as preeclampsia, antenatal corticosteroids and signiﬁcant medical conditions
(eg, diabetes mellitus and epilepsy). Data will also be
collected regarding perinatal events that reﬂect complications during labour and delivery, (eg, antepartum
haemorrhage) and neonatal medical complications
including bronchopulmonary dysplasia, postnatal corticosteroid treatment, major brain injury, infection and
neonatal surgery. Sociodemographic information about
employment, family income and parent educational
level will also be collected via interview and questionnaire (see online supplementary 1).
GM assessment using the Baby Moves app
When participants are recruited, the researcher will
enter the infant’s identiﬁcation number and date of
birth into the database so that uploaded videos are
linked to a speciﬁc identiﬁcation number within the
REDCap database. Parents will then download the app,
select and enter in their infant(s) identiﬁcation number
(s), date of birth and estimated date of delivery. GMs
will be videoed by parents using the Baby Moves app at
12 and 14 weeks’ CA. Two videos are being recorded to
ensure that age-speciﬁc (ﬁdgety) GMs can be observed
according to the individual infant’s development. All
video data will be stored on secure servers at the
Murdoch Childrens Research Institute.
Each video will be scored by two GMA certiﬁed assessors independent of each other and who are unaware of
the participant’s gestation at birth and neonatal history.
GMs will be scored according to Prechtl’s GMA and categorised as normal if ﬁdgety GMs are intermittently or
Spittle AJ, et al. BMJ Open 2016;6:e013446. doi:10.1136/bmjopen-2016-013446
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Table 1 Scorable versus non-scorable general movements
Scorable general movements

Non-scorable general movements

Infant is actively moving in supine

▸
▸
▸
▸
▸

Infant is in an awake behavioural state
Infant dressed in minimal clothing (ie, nappy and singlet) so
that movements can be identified
Video quality adequate to observe movements

continuously present, absent if ﬁdgety GMs are not
observed or are sporadically present, or abnormal if
ﬁdgety GMs are exaggerated in speed and amplitude. If
there is a disagreement between the two assessors, then
a third experienced assessor and GMs trainer (AJS or
CE) will make the ﬁnal decision.
GMs will be considered scorable if the infant is positioned in supine, is in an active behavioural state, the
infant’s whole body can be viewed and the recording is
of adequate quality. Criteria for scorable and unscorable
GMs are outlined in table 1.
Parents will be contacted within 2 weeks of the second
video being uploaded for feedback about their infant’s
GMs. If an infant has an abnormal GMA, it will be
recommended that the infant has an objective, standardised neurological examination and motor assessment as
an outpatient. Parents will also be asked to complete a
brief online survey about their experience using the
app. The survey will include questions about the usability of the app, whether there were any issues uploading
the video to the database and parent perception of
using the Baby Moves app for a remote GMA rather
than a face-to-face visit to a health professional (see
online supplement 2).
Neurodevelopmental assessment at 2 years’ corrected age
At 2 years’ CA, all families will be invited to return for a
neurodevelopmental assessment for their child at the
admitting tertiary hospital. If the child is unable to
attend the hospital, a home visit will be offered. The
assessment will be conducted by researchers who are
unaware of the child’s gestation at birth, perinatal
course and previous GMA ﬁndings. A paediatrician will
perform a standardised neurological evaluation to assess
the quality of motor skills, coordination and gait. One of
three experienced paediatricians (over 10 years’ experience) will classify the child as having CP based on the
clinical examination including abnormal tone and
motor function, along with a clinical interview with the
parent and exclusion of other causes of motor dysfunction. For cases where CP has already been diagnosed by
24 months, as expected in the majority of extremely
preterm children with CP,21 the paediatrician will
conﬁrm the diagnosis and its severity. CP will be
Spittle AJ, et al. BMJ Open 2016;6:e013446. doi:10.1136/bmjopen-2016-013446

Infant is hypokinetic
Infant not positioned in supine
Infant is crying or fussing
Infant being handled or there is external stimulation
Infant’s whole body and/or limbs are not in view

▸ Poor video quality, ie, inadequate lighting, shaky hand
movements by person videoing

described using standard criteria, including topography
(unilateral vs bilateral), motor type (spastic vs nonspastic) and functional outcomes using the Gross Motor
Function Classiﬁcation System (GMFCS).22 Children will
also be assessed for neurosensory impairment, including
blindness and deafness, with a composite outcome
deﬁned as previously published.19 The medical assessment will also involve a review of the child’s medical and
developmental history, including illnesses (eg, respiratory, neurological, gastrointestinal), surgery, hospital
admissions, medication and health services accessed.
Cognitive, language and motor development will be
assessed using the Bayley Scales of Infant and Toddler
Development (Bayley-III).23 Cognitive scores and composite scores for the language and motor domains will
be calculated. Developmental delay will be deﬁned
using scores from either the cognitive or language composite scores from the Bayley-III, with cut-offs compared
relative to the mean and SD scores for the controls on
the respective scores.19 Developmental delay will be
deﬁned as mild (−2 SD to <−1 SD), moderate (−3 SD
to <−2 SD) or severe (<−3 SD). Children unable to complete psychological testing because of presumed severe
developmental delay will be assigned a score of −4 SD.
A summary report of the 2-year developmental assessment will be sent to families. If there are any additional
concerns identiﬁed during the assessment that families
were previously unaware of, researchers will provide
feedback to families and will refer the child to appropriate services, with parental consent.
A description of the neurodevelopmental assessments
and the study schedule is summarised in tables 2 and 3.

DATA COLLECTION AND ANALYSIS
Sample size
On the basis of data from the most recent Victorian perinatal registry (2010–2011), we anticipate that there will
be ∼250 EP/ELBW survivors to 2 years of age in 2016.
The equivalent numbers for earlier cohorts were 298
(149 per year) in 1991–1992, 200 in 1997 and 220 in
2005. An equal number of matched term born controls
will be recruited over the same time period from 1 April
2016 to 31 March 2017.
5
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Table 2 Description and purpose of neurodevelopmental assessments
Assessment

Purpose

General Movements Assessment
(GMA)13

Prechtl’s assessment of General Movements assesses globally neurological
development from birth to 4 months post-term age. It involves observation of
specific spontaneous movements and is scored from a video recording. The GMA
has excellent psychometric properties, including high predictive validity for
neurodevelopmental outcome in preterm infants and excellent inter-rater reliability.
The Bayley-III is a norm-referenced assessment of cognitive, language and motor
development that can be used from 1 to 42 months of age. It has good
psychometric qualities and has been extensively used in preterm follow-up
studies with local norm reference information available.
The GMFCS is a five-level classification system of gross motor function in
children with cerebral palsy based on functional abilities, the need for assistive
technology and quality of movement.

Bayley Scales of Infant and Toddler
Development (Bayley-III)23

Gross Motor Function Classification
System (GMFCS)22

Table 3 Study schedule
Data collected/
assessment
Perinatal and maternal
data
Sociodemographic data
GMA
Baby Moves
questionnaire
Bayley-III
Medical assessment
GMFCS

Corrected age at assessment
12–
Baseline 14 weeks
2 years
x
x
x
x
x
x
x

Bayley-III, Bayley Scales of Infant and Toddler Development 3rd
Edition; GMA, General Movements Assessment; GMFCS, Gross
Motor Function Classification System.

Statistical analysis
Data will be analysed according to the aims of the study.
The predictive validity of the GMA recorded using the
Baby Moves app for CP ( primary outcome) and delayed
cognitive, language and motor domains will be examined using logistic regression with 95% CIs. All regression analyses will be ﬁtted using generalised estimating
equations with robust (sandwich) estimation of SEs to
account for clustering due to multiple births. Further,
sensitivity, speciﬁcity and positive and negative predictive
values will be determined with 95% CIs. Infants who
were not assessed via the Baby Moves app will not be
included in this analysis.
To assess parent experience using the Baby Moves
app, survey data will be analysed regarding how easy the
app was to use, how useful reminders were, and any
feedback on changes that are recommended to the app.
Data will also be collected on the number of GMs
obtained and the percentage of GMs that can be scored
versus not scored according to the criteria in table 1.
The number of families who do not have access to a
smartphone and those who subsequently submit a video
via USB or elect to have a face-to-face appointment will
6

be noted. These families will not be required to complete the survey or be included in the analysis of scorable versus non-scorable GMA.
Ethics and dissemination
All study data will be stored in a secure manner. Paper
ﬁles will be kept in locked ﬁling cabinets and computer
and video ﬁles will be stored on password-protected
servers. Identiﬁable information (ie, contact and
consent details) will be stored in locked ﬁling cabinets
separately from other information collected. Only the
researchers associated with the study and ethics committees will have access to the data. Video recordings will be
stored as digital ﬁles on password-protected servers with
study identiﬁcation numbers only.
The researchers will monitor the cohort for any infant
deaths. The details of deceased infants will be removed
from the database so that parents do not receive notiﬁcations from the Baby Moves app after their infant has
passed away. If parents do not have smartphone access,
they will be offered other options for GMA, including
sending in a video of their infant using a prepaid envelope and USB provided by the researchers, or a
face-to-face assessment at home or a hospital visit according to their preference. Infants identiﬁed with neurodevelopmental concerns at any time point during the study
will be referred to appropriate intervention services with
parental consent.
The results from the study will be submitted to peerreviewed journals, as well as presented at national and
international conferences. All results presented will be
of group data only, and individual participants will not
be identiﬁable. Parents of participants in the study will
be provided with information about the study ﬁndings
through regular newsletters that include summaries of
any published ﬁndings.
DISCUSSION
This protocol outlines a prospective cohort study that
will examine whether a smartphone app, Baby Moves,
used to record infant’s GMs for remote GMA, is useful
Spittle AJ, et al. BMJ Open 2016;6:e013446. doi:10.1136/bmjopen-2016-013446
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for the early identiﬁcation of neurodevelopmental
impairment in infants born EP/ELBW. GMA is the goldstandard neurodevelopmental assessment for predicting
neurodevelopmental outcomes in high-risk infants, and
the study will provide important information for clinicians and researchers about the value and practicality of
using a smartphone app for GMA in infants born EP/
ELBW.
The Baby Moves app provides a format for accessing a
GMA that is not limited by geographical distance or clinicians’ skill levels at a local service, as users will be able to
upload the infant’s GMs directly to a GMA trained assessor. Further, since infants can be assessed remotely, it is
also likely to be highly cost-effective due to reducing the
need to attend clinics on-site for a GMA. However, using
the Baby Moves app will not replace infants’ current
routine medical and neurological follow-up; rather, it
offers the ability for additional GMA for those infants
who would not have otherwise had access. The Baby
Moves app also provides support for the secure downloading of data to mitigate privacy concerns with transferring video data, and as such will be a useful tool for
researchers and clinicians. Future development of the
app could potentially involve a clinician version, to be
used for infants attending follow-up clinics, using similar
principles such as prompts for correct technique and
secure downloading of data to a purpose built server.
Currently, the Baby Moves app allows parents/caregivers to record their infant’s GMs at speciﬁc time points
between 3 and 4 months of age, in order to capture
ﬁdgety GMs which have high predictive validity for neurodevelopmental outcome. Future development of the
app is planned so that GMs can be recorded at other
time points. Given the potential for the Baby Moves app
to be used for remote assessment, future applications of
Baby Moves may also include other developmental
assessments that can be scored from a video recording
by health professionals with expertise in infant
development.
While this will be the ﬁrst study to assess the use of an
app to predict CP and other neurodevelopmental outcomes in a geographical cohort, there are limitations to
the study. Diagnosis of a neurodevelopmental impairment, such as CP, is a complex process and while we
expect that the app will facilitate identiﬁcation of infants
at high risk of CP and/or other neurodevelopmental
impairments, it cannot be used alone as a diagnostic
tool. Further, smartphone usage in Victoria, Australia
may not reﬂect national and international smartphone
usage, and future studies involving other developed
countries along with developing countries will be
needed.
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