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BMJ Open publishes all reviews undertaken for accepted manuscripts. Reviewers are asked to 

complete a checklist review form (http://bmjopen.bmj.com/site/about/resources/checklist.pdf) and 

are provided with free text boxes to elaborate on their assessment. These free text comments are 

reproduced below.   
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Peter; Einspieler, Christa; Cheong, Jeanie 

 

VERSION 1 - REVIEW 

REVIEWER Barbara Sargent, PhD, PT, PCS 
Assistant Professor of Clinical Physical Therapy  
University of Southern California  
USA 

REVIEW RETURNED 31-Jul-2016 

 

GENERAL COMMENTS This is an interesting study that addresses an important gap in the 
literature, whether a General Movements Assessment using a 
smart-phone application can be used to predict neurodevelopmental 
outcomes at 2 years of age for extremely preterm (EP) or extremely 
low birth weight (ELBW) infants. The research question is clearly 
defined and the study design is appropriate to answer the research 
question. Clarification is required in several areas:  
 
Normal birth weight term-born infants will be matched with the 
EP/ELBW infants based on several criteria. It appears that all normal 
birth weight term-born infants will be included. Please clarify if there 
is an exclusion criteria for infants who are expected to develop 
atypically, for example, infants with Down syndrome, in utero 
substance exposure, congenital heart disease, seizure disorder? If 
atypically developing infants are included in the control group, how 
will this be controlled for?  
 
General Movement Assessments typically classify children into four 
general movement categories: normal, poor repertoire, cramped 
synchronized or chaotic general movements. In this study, children 
are classified as normal and abnormal. How are these categories 
defined?  
 
Add the criteria that will be used to determine whether the infant’s 
General Movements Assessment (GMA) video using the Baby 
Moves app is able to be scored by the GMA certified assessors. For 
example, the length of the video, quality of the video, child’s state, 
percent of the child’s body that is visible, etc.  
 
I suggest adding to the second aim or adding a third aim to 
document the percentage of videos that assessors were able to 
score and the reasons why assessors were not able to score the 
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videos, for example, difficulties uploading video, inadequate lighting, 
entire child’s body not in the frame, child videoed for less than 3 
minutes, etc.  
 
The neurodevelopmental assessment at 2-years corrected age does 
not include a review of the child’s medical and developmental status 
from birth to the 2-year neurodevelopmental assessment. This 
information may be important to determine if since birth the child 
experienced a significant neurological insult that could lead to 
cerebral palsy, a condition similar to cerebral palsy, or another 
condition that could contribute to cognitive, language, and motor 
delays.  
 
At the 2-year developmental assessment, a pediatrician will perform 
a standardized neurological evaluation to assess the quality of motor 
skills, coordination and gait, and cerebral palsy will be diagnosed 
using standard criteria. Please clarify the location(s) of the 
assessment (one location or multiple locations), the number of 
pediatricians who will be diagnosing CP (one pediatrician or multiple 
pediatricians), the specific criteria the pediatrician(s) will use to 
diagnose CP, and if multiple pediatricians are used, the method to 
establish reliability among pediatricians.  
 
Limitations of the study are not addressed.  
 
Minor edits. To the abstract, add the fact that you will be using the 
3rd edition of the Bayley and that you will be diagnosing not only 
cerebral palsy but also developmental delay. In Table 2, GMFCS is 
not checked in the 2 years column.  
 
To fully replicate this study, copies of several documents would be 
required: initial medical and socio-demographic data collected from 
the medical records and family interview, parental satisfaction 
survey using the Baby moves app, and follow-up data collected from 
the neurodevelopmental assessment at 2-years corrected age. 
Addition of these items may be beyond the scope of this publication, 
but could be added to supplemental information.  
  

 

REVIEWER Dr Srinivas Bolisetty 
Lead Clinician and Senior Neonatologist  
Royal Hospital for Women  
Barker Street  
Randwick NSW 2031 

REVIEW RETURNED 22-Aug-2016 

 

GENERAL COMMENTS Well designed protocol. Needs explanation on how the sample size 
is derived.  
 
Also, there will be a subset of families who may not be using the App 
and they were given the option of video/USB being posted to the 
researchers. This means, the App will not be tested in this subset. 
How do the researchers intend to include/exclude these data in the 
study?  
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VERSION 1 – AUTHOR RESPONSE 

Reviewer: 1  

 

 

1. Normal birth weight term-born infants will be matched with the EP/ELBW infants based on several 

criteria. It appears that all normal birth weight term-born infants will be included. Please clarify if there 

is an exclusion criteria for infants who are expected to develop atypically, for example, infants with 

Down syndrome, in utero substance exposure, congenital heart disease, seizure disorder? If 

atypically developing infants are included in the control group, how will this be controlled for?  

 

Only healthy controls will be recruited. This has been clarified by adding the following to the bottom of 

page 9:  

 

“Control children will be excluded if they receive resuscitation at birth, require admission to neonatal 

intensive care of if they are identified to have a condition that would affect later neurodevelopment, 

such as a chromosomal anomaly.”  

 

 

2. General Movement Assessments typically classify children into four general movement categories: 

normal, poor repertoire, cramped synchronized or chaotic general movements. In this study, children 

are classified as normal and abnormal. How are these categories defined?  

 

The four movement categories of normal, poor repertoire, cramped synchronized and chaotic GMA 

applies to infants assessed during the preterm and/or writhing movements stages between birth and 

six weeks postnatal age. In our study, GMs will be assessed between 3-4 months during the fidgety 

movements stage, and scored as normal, absent or abnormal. Fidgety GMs will be categorised as 

normal if they are normal in quality and intermittently-continuously present, abnormal if they have 

abnormal quality of fidgety movements or absent fidgety (fidgety movements not seen or only 

sporadically observed) according to Prechtl’s GMA. A statement has been added to the manuscript on 

Page 10-11:  

“GMs will be scored according to Prechtl’s GMA and categorised as normal if fidgety GMs are 

intermittently or continuously present, absent if fidgety GMs are not observed or are sporadically 

present, or abnormal if fidgety GMs are exaggerated in speed and amplitude.”  

 

3. Add the criteria that will be used to determine whether the infant’s General Movements Assessment 

(GMA) video using the Baby Moves app is able to be scored by the GMA certified assessors. For 

example, the length of the video, quality of the video, child’s state, percent of the child’s body that is 

visible, etc.  

 

 

The criteria in Table 1 will be used to determine whether the GMs are scorable or not and the 

following has been added to the manuscript on Page 11:  

 

“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.”  

Table 1. Scorable versus non-scorable general movements  

Scorable General Movements Non-scorable General Movements  

• Infant is actively moving in supine • Infant is hypokinetic  

• Infant not positioned in supine  

• Infant is in an awake behavioural state • Infant is crying or fussing  

• Infant being handled or there is external stimulation  
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• Infant dressed in minimal clothing (i.e. nappy and singlet) so that movements can be identified • 

Infant’s whole body and/or limbs are not in view  

 

• Video quality adequate to observe movements • Poor video quality, i.e. inadequate lighting, shaky 

hand movements by person videoing  

 

4. I suggest adding to the second aim or adding a third aim to document the percentage of videos that 

assessors were able to score and the reasons why assessors were not able to score the videos, for 

example, difficulties uploading video, inadequate lighting, entire child’s body not in the frame, child 

videoed for less than 3 minutes, etc.  

 

Additional information has been added to the aims on page 8 that now reads:  

 

“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.”  

 

The following has also been added to the data collection and analysis sections (page 15):  

 

“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.”  

 

5. The neurodevelopmental assessment at 2-years corrected age does not include a review of the 

child’s medical and developmental status from birth to the 2-year neurodevelopmental assessment. 

This information may be important to determine if since birth the child experienced a significant 

neurological insult that could lead to cerebral palsy, a condition similar to cerebral palsy, or another 

condition that could contribute to cognitive, language, and motor delays.  

 

The medical assessment at two years’ corrected age will also include a review of the child’s medical 

and developmental history. A statement has been added to the manuscript on Page 12:  

 

“The medical assessment will also involve a review of the child’s medical and developmental history, 

including illnesses (e.g. respiratory, neurological, gastrointestinal), surgery, hospital admissions, 

medication and health services accessed.”  

 

6. At the 2-year developmental assessment, a pediatrician will perform a standardized neurological 

evaluation to assess the quality of motor skills, coordination and gait, and cerebral palsy will be 

diagnosed using standard criteria. Please clarify the location(s) of the assessment (one location or 

multiple locations), the number of pediatricians who will be diagnosing CP (one pediatrician or 

multiple pediatricians), the specific criteria the pediatrician(s) will use to diagnose CP, and if multiple 

pediatricians are used, the method to establish reliability among pediatricians.  

 

The 2-year assessment will be conducted by a paediatrician at the admitting tertiary hospital. If the 

family is unable to attend the hospital, a home visit will be offered. The following has been added to 

the methods on page 12:  

 

“At two 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.”  
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The paediatrician will classify the child as having CP based upon abnormal tone and motor function, 

in conjunction with a clinical interview with the parent. The few paediatricians involved are all 

experienced in neurodevelopmental follow-up and have been working with the follow-up programs at 

the respective hospitals for several decades, including on previous VICS cohorts. Most children are 

likely to have already been diagnosed with CP, given the average age of diagnosis of CP is a mean 

age of 9 months (standard deviation 10.2 months) for children admitted to neonatal intensive including 

extremely preterm infants (Hubermann L, Boychuck Z, Shevell M, Majnemer. Age at Referral of 

Children for Initial Diagnosis of Cerebral Palsy and Rehabilitation: Current Practices. Journal Child 

Neurology 2016 Mar;31(3):364-9).  

 

The following has been added to the methods, Page 12:  

“One of three, experienced paediatricians (over 10 years experience) will classify the child as having 

CP based upon 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 CP21 the paediatrician will confirm the diagnosis and its severity.”  

 

7. Limitations of the study are not addressed.  

 

We have added the following limitations to the discussion, page 17:  

 

“Whilst 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 whilst 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, smart-phone usage in Victoria, 

Australia may not reflect national and international smart-phone usage, and future studies involving 

other developed countries, along with developing countries will be needed”.  

 

 

Minor edits.  

8. To the abstract, add the fact that you will be using the 3rd edition of the Bayley and that you will be 

diagnosing not only cerebral palsy but also developmental delay.  

 

The abstract has been changed and now reads,  

 

“Neurodevelopmental outcome at two years’ corrected age includes developmental delay according to 

the Bayley Scales of Infant and Toddler Development-III and cerebral palsy diagnosis.”  

 

 

9. In Table 2, GMFCS is not checked in the 2 years column.  

 

This has been added to the table.  

 

10. To fully replicate this study, copies of several documents would be required: initial medical and 

socio-demographic data collected from the medical records and family interview, parental satisfaction 

survey using the Baby moves app, and follow-up data collected from the neurodevelopmental 

assessment at 2-years corrected age. Addition of these items may be beyond the scope of this 

publication, but could be added to supplemental information.  

 

A copy of the parent satisfaction survey has been included in the supplemental information. The 
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following has been added to page 10  

 

“Sociodemographic information about employment, family income and parent educational level will 

also be collected via interview and questionnaire (Supplement 1).”  

 

The parent survey of the app has also been added as a supplement  

 

“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 with a health professional (Supplement 2).”  

 

Reviewer: 2  

 

11. Needs explanation on how the sample size is derived.  

 

The sample size has been estimated based on the number of infants born extremely preterm/ 

extremely low birth weight in the state of Victoria, Australia over a 12-month period. A 12-month 

period was chosen to match the time frame for the two previous VICS cohorts born in 1997 and 2005. 

We will match the number of all extremely preterm/ extremely low birth weight infants over this 12-

month period with term born controls.  

 

This is explained on page 14:  

 

“Based on data from the most recent Victorian perinatal registry (2010-2011), we anticipate there will 

be approximately 250 EP/ELBW survivors to two years of age in 2016. The equivalent numbers for 

earlier cohorts were 298 (149 per year) in 1991-92, 200 in 1997, and 220 in 2005. An equal number of 

matched term born controls will be recruited over the same time period from April 1st 2016 – March 

31st 2017.”  

 

 

12. Also, there will be a subset of families who may not be using the App and they were given the 

option of video/USB being posted to the researchers. This means, the App will not be tested in this 

subset. How do the researchers intend to include/exclude these data in the study?  

Families who do not use the Baby Moves app will not be included in the analysis. The following 

statement has been added on page 14:  

“Infants who were not assessed via the Baby Moves app will not be included in this analysis.”  

This is further explained on page 15:  

“The number of families who do not have access to a smart-phone and those who subsequently 

submit a video via USB or elect to have a face-to-face appointment will be noted. These families will 

not be required to complete the survey or be included in the analysis of scorable versus non-scorable 

GMA.” 

VERSION 2 – REVIEW 

REVIEWER Barbara Sargent, PhD, PT, PCS 
Assistant Professor of Clinical Physical Therapy  
Division of Biokinesiology & Physical Therapy  
Herman Ostrow School of Dentistry  
University of Southern California, Los Angeles, CA, USA 

REVIEW RETURNED 10-Sep-2016 

 

GENERAL COMMENTS My comments have been adequately addressed.   
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