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ABBREVIATIONS /GLOSSARY  
 

Abbreviation      Phrase 

aEEG  Amplitude integrated electroencephalogram  

BS  Burst Suppression  

CFTOE  Cerebral fractional tissue oxygen extraction  

CNV  Continuous normal voltage  

CNV+SZ  Continuous normal voltage + seizures  

DNV  Discontinuous normal voltage  

FiO2  Fraction of inspired oxygen  

FT  Flat Trace 

LV  Low Voltage  

NN50  Number of interval differences between successive beats that are above 50ms  

PNN50  Percentage of successive intervals with more than 50msec difference  

 rScO2   Regional cerebral oxygen saturation  

 RMSSD  Root mean square of differences of successive interval of normal beats  

SDNN   Standard deviation of RR interval of normal beats  

SpO2  Peripheral oxygen saturation  

 
 
AMENDMENT HISTORY 
 

Date  Page  Description of change  
   

  
 

  
 

 
  

 
  

 
 
 
 
 
 
 
 
 
 
 



 

4 
 

1. INTRODUCTION AND PURPOSE  
This document details the rules proposed and the presentation that will be followed, as closely as 
possible, when analysing and reporting the main results from CoolCuddle study.  
 
The purpose of the plan is to:   

1. Ensure that the analysis is appropriate for the aims of the study, reflects good statistical 
practice, and that interpretation of a priori and post hoc analyses respectively is appropriate.  
2. Explain in detail how the data will be handled and analysed to enable others to perform the 
actual analysis in the event of sickness or other absence  

Additional exploratory or auxiliary analyses of data not specified in the protocol are permitted but 
fall outside the scope of this analysis plan (although such analyses would be expected to follow Good 
Statistical Practice).  
The analysis strategy will be made available if required by journal editors or referees when the main 
papers are submitted for publication.  Additional analyses suggested by reviewers or editors will, if 
considered appropriate, be performed in accordance with the Analysis Plan, but if reported the 
source of such a post-hoc analysis will be declared.  
Amendments to the statistical analysis plan will be described and justified in the final report of the 
study. 
 

1. MOTIVATION  
 
Parents cuddling their newborn babies admitted to the intensive care to promote parent-infant 
bonding is part of the usual clinical care. However, there is uncertainty regarding the feasibility, 
process and the safety of parents cuddling babies undergoing cooling therapy and intensive care for 
perinatal hypoxic brain damage. The effect of parents cuddling the babies during cooling therapy on 
the stability of the intensive care, cooling therapy and brain activity is unknown. This has led to the 
current clinical practice of refraining parents from cuddling babies during 4 days of cooling therapy. 
Early feasibility work of holding stable babies during cooling showed that the temperature, blood 
pressure and oxygenation was stable during holding. This observational study was designed to 
investigate the feasibility and the process of cuddling babies receiving intensive care during cooling 
and evaluate the impact of cuddling on the cooling therapy, respiratory, cardiovascular, neuro-
dynamics and parental bonding. 
 

2. SYNOPSIS OF STUDY DESIGN AND PROCEDURES  
 
This is a summary of the study design as described in the study Protocol (version 1.6, 11 February 
2019) with the single purpose of ensuring an informed statistical analysis. For all other purposes 
reference MUST be made to the current version of the protocol.  
 
The aim of the CoolCuddle study is to incorporate a refined “CoolCuddle” protocol into the existing 
cooling therapy pathway that will allow parents to cuddle their babies during cooling therapy. The a 
priori hypothesis for the study is that there is no difference in the physiology parameters between 
the pre, during and post-cuddle period. The physiology parameters include the rectal temperature, 
heart rate, mean blood pressure, oxygen requirement , regional brain oxygenation and inter-burst 
interval from amplitude integrated electroencephalogram.  
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2.1. STUDY OBJECTIVES AND AIMS 

 

2.1.1 CLINICAL OBJECTIVES 
 

1. To refine the existing cuddling technique practised in neonatal intensive care and develop a 
“CoolCuddle” protocol using an iterative process employing ‘talk-aloud’ qualitative methods 
with parents, neonatal nurses and neonatologists and quantitative temperature and 
physiology data (Stage 1).  

 
2. To investigate the safety and effect of the “CoolCuddle” protocol on the temperature, 

respiratory, cardiovascular and amplitude integrated electroencephalogram (aEEG) during 
the “CoolCuddle” episodes and qualitative interviews to explore parents’ and healthcare 
staff’s opinions (Stage 2).  

 
3. To produce a modified “Coolcuddle” protocol with a data collection tool that can be 

incorporated into the existing cooling therapy pathway (Stage 3). 
 

2.1.2 QUALITATIVE OBJECTIVES 
 

1. Views about the CoolCuddle process and the impact on the parents and staff, potential to 
roll out the CoolCuddle process from parents and NICU staff. 

 

2.2. STUDY DESIGN AND CONFIGURATION  
 
An observational study of refining the existing process of parents “cuddling” babies in the NICU to 
suit the babies undergoing cooling therapy and intensive care, (stage 1) followed by evaluating the 
physiological stability of the refined cuddling process (stage 2). The main outcomes include the 
stability of temperature, cardio-respiratory and neurodynamics between the cuddle, pre and post-
cuddle epochs. Secondary outcomes include the parental bonding measures measured at discharge 
and at 8 weeks of life, acceptability of the “CoolCuddle” process to the parents and the staff. The a 
priori aims for the study are: 
To develop a standard operating procedure for undertaking the CoolCuddle 
To measure the estimate and confidence intervals for core temperature, cardiorespiratory and 
neurodynamics during versus pre or post cuddle period. 
To evaluate the direction of the estimates between the Cuddle and pre/post cuddle epochs. 

To compare the maternal postnatal depression score and attachment scores with the 
published standards. 
 

2.3. ELIGIBILITY CRITERIA  
 
The cooled infants admitted to the NICUs of St Michael’s and Southmead Hospital and their parents 
between Sept 2019 and Jan 2021.  
 
2.3.1. INCLUSION CRITERIA   

 
• Newborn infants born at gestation ≥ 36+0 weeks  

• undergoing whole-body cooling for hypoxic-ischemic encephalopathy as per the national 
and south west neonatal network cooling therapy pathway and their parents who consent 
to participate in the study.  
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• cooling provided by a cooling device offering servo-controlled cooling using a wrap or 
blanket covering the whole body.  

• receiving intensive care and will have probes monitoring core temperature and scalp EEG 
electrodes, may have central or peripheral arterial or venous catheter and may have a 
urinary catheter.  

 
2.3.2. EXCLUSION CRITERIA  
 

• Any of the following in a cooled infant at the time of screening 

• needing fraction of inspired oxygen (FiO2) >70%  

• receiving high-frequency oscillatory ventilation  

• requiring a mean airway pressure > 12cm H2O  

• receiving inhaled nitric oxide for persistent pulmonary hypertension  

• >1 chest drain inserted for pneumothorax  

• receiving three or more inotrope infusions  

• Congenital anomalies such as hydrops fetalis and congenital diaphragmatic hernia 

• Non-English speaking parents 

• If potential participants are involved in another intervention study, an eligibility check to 
participate in the “CoolCuddle” study will be needed before recruitment. 

• If a baby excluded during the initial screening because of criteria 1 to 6, becomes eligible 
later during the cooling period due to resolution of those criteria, the baby can be screened 
again for participation in the study. 

 

2.4. DESCRIPTION OF INTERVENTION  
 
Baseline data including the temperature, respiratory, cardiovascular and nuerodynamics of the baby 
will be collected for 60 minutes. The parent participating in the cuddle will be seated in a 
comfortable chair beside their baby. Two nurses will be involved in preparing the baby to be moved 
from the open incubator to the parent’s arm using the standard operating procedure developed 
from the stage 1. The infusion lines and cables will be organised into two clusters secured by Velcro 
straps. Whilst one nurse holds the baby covered by the cooling blanket at the head and the bottom 
along with the infusion lines and cables, other nurse holds the endotracheal tube and the ventilator 
tubings. Infant will be moved by the nurses synchronously on to the parent’s arms. Parent may have 
a pillow to rest the baby. The cuddle lasts up to 2 hours with collection of the temperature, cardio-
respiratory and neurodynamics data. After the cuddle, baby will be moved back to the incubator 
using the standard operating procedure followed by monitoring of the temperature, cardio-
respiratory and neurodynamics data for 60 minutes.  
We will collect the temperature, cardio-respiratory and neurodynamics data every 5 minutes during 
the pre-cuddle, cuddle and post-cuddle period.  

 

2.5. SAMPLE SIZE CALCULATION  
 
The sample size chosen is pragmatically based on a conservative estimate of the number of parents 
we believe will consent to this process in the time available.  In 2017, 69 cooled infants were 
admitted between St Michael’s and Southmead NICU. Seven infants would have been excluded 
leaving 62 potentially eligible infants. With this projected number of potential infants in 2019, we 
anticipate being able to enrol our target of 24 infants over 12 months (39% recruitment rate).  
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Stage 1 (Iterative refinement): 4-6 cooled parents-infant pairs over 3 months. Stage 2 (main data set): 
20-24 cooled parents-infant pairs over 12 months.  

We will use a purposive sampling strategy and approach sequentially all the parents of babies 
admitted for cooling therapy at the St Michael’s Hospital or Southmead Hospital NICU. Depending 
on staff availability, we may not be able to recruit families if two or more infants are admitted for 
cooling therapy simultaneously.  
 
Qualitative interviews will be conducted in a focus group with 6 nurses or doctors at each site. Up to 
20 parents will be interviewed after completing the 8 weeks questionnaire. 

 
  

2.6. STUDY COMMITTEES  
 
CoolCuddle study has a study steering committee chaired by Emeritus Professor Andrew Whitelaw 
(University of Bristol). The committee includes an independent statistician ( Mr Adrian Sayers, 
University of Bristol), independent neonatologist (Dr Elisa Smit, University Hospital of Wales) and 
two PPI representatives.  

 

2.7. INTERIM ANALYSIS  
 
There are no planned interim statistical analyses for this study.   
 

2.8. DATA COLLECTION  
 
Baseline characteristics of the parents and the baby including the severity of perinatal asphyxia and 
encephalopathy will be collected. Physiology data from the cuddle epochs will include rectal 
temperature, water temperature circulating in and out of cooling mattress, ventilatory parameters, 
peripheral oxygen saturation (SpO2), fraction of inspired oxygen (FiO2), heart rate, mean arterial 
blood pressure, heart rate variability, regional cerebral oxygen saturation (rScO2), cerebral fractional  
tissue oxygen extraction (CFTOE) and amplitude integrated electroencephalogram (aEEG). These 
data will be recorded over each minute, except the mean arterial blood pressure which will be 
collected either every 5 minutes if it was obtained from invasive arterial blood pressure monitoring 
or every 20 to 30 minutes if it was obtained from non-invasive blood pressure monitoring. Mode of 
feeding and duration of hospital stay will be collected. These data are recorded in the CRF and 
transcribed to the RedCAP and Excel database. Maternal mental health status measured using 
Edinburgh postnatal depression scale (EPDS) and maternal infant bonding measured using mother to 
infant bonding scale (MIBS) at 5-7 days and at  8 weeks of age. Paternal infant attachment measured 
using paternal postnatal attachment scale at 8 weeks of age. All the questionnaires are completed 
online through RedCAP.  
 
Qualitative interviews with nurses and clinicians at both St. Michael’s Hospital and Southmead 
Hospital and parents will explore the use of intervention, acceptability and potential barriers for 
rolling out. 

 

2.9. OUTCOME MEASURES  
 
2.9.1 CLINICAL OUTCOMES 
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 Outcome  Type   Detail  

Physiological 
stability  

Mean 
difference 

We will collect the rectal temperature, mean airway pressure, 
FiO2, heart rate, blood pressure, rScO2 and the interburst 
interval in the aEEG during pre, cuddle and post -cuddle 
period.  

Bonding score  Mean and rate 
above cut-off 

Mean scores of EPDS, MIBS at 5-7 days and 8 weeks and the 
change in scores between these time points will be 
presented. Percentage of mothers with EPDS > 10  and 
fathers with paternal postnatal attachment scale below the 
25th percentile and above the 75th percentile will be 
presented. 

Adverse events  Rate  Number of adverse events occurring during the cuddle 
events. 

 

2.9.2 QUALITATIVE OUTCOMES 
 
 Outcome  Type   Data Analysis  

The acceptability of 
the CoolCuddle 
process.  

Semi-structured 
interviews to explore 
views and experiences   
  

Thematic analysis.  

 

3. DESCRIPTION OF PARTICIPANT CHARACTERISTICS  
3.1. DISPOSITION  
 
A flow chart of patients recruited through the study will be summarised in a CONSORT diagram that 
will include the eligibility, reasons for exclusion, numbers recruited, losses to follow up and the 
numbers analysed.   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Parents of babies undergoing cooling 
therapy assessed for eligibility (n=) 

Families excluded (n=) 
Reasons:  

Parents consenting (n=) 

Parents withdrawing consent (n=) 
Reasons:  

Parents recruited (n=) 

Analysable cohort (n=) 

No physiology data (n=) 
No questionnaire data (n=) 
Withdrew (n=)  
Lost to follow up (n=) 
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3.2. BASELINE CHARACTERISTICS  
 
Baseline characteristics will be reported for the analysable cohort. Characteristics will be reported as 
means (SD), medians (IQR) or number  (%) depending on the nature of the data and its respective 
distribution. (Table 1) 

 

4. GENERAL ANALYSIS CONSIDERATIONS 

 

4.1. ANALYSIS POPULATIONS  
 
Outcomes will be analysed at the event level. Each event is a cuddle episode.  

 
4.2. ANALYSIS VARIABLES  
 
The physiological parameters include the following: 
 
4.2.1. Stability of cooling therapy 
 

− core temperature 

− surface temperature 

− water temperature at the inward direction of the cooling blanket 

− water temperature at the outward direction of the cooling blanket 

 
4.2.2. Respiratory physiology 
 

− Peak inspiratory pressure cm H2O 

− Peak end expiratory pressure cm H2O 

− Mean airway pressure cm H2O 

− Fraction of inspired oxygen % 

− Inspiratory time seconds 

− Tidal volume ml 

− Respiratory rate 

− Peripheral oxygen saturation % 

− End tidal CO2 KPa 

− pH 

− pO2 KPa 

− pCO2 KPa 
 
4.2.3 Cardiovascular physiology 
 

− Heart rate beats per min 

− Systolic blood pressure mm Hg  

− Diastolic blood pressure mmHg 
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− Mean blood pressure mmHg 
Heart rate variability  

− Standard deviation of RR interval of normal beats (SDNN) 

− Root mean square of differences of successive interval of normal beats RMSSD 
− Number of interval differences between successive beats that are above 50ms NN50 

− Percentage of successive intervals with more than 50msec difference PNN50 

4.2.4. Neurodynamics 
 

− Regional cerebral oxygen saturation % 

− Cerebral fractional tissue  oxygen extraction CFTOE % 

− Rate of change in aEEG pattern between the pre, cuddle and post cuddle period 

aEEG patterns: continuous normal voltage (CNV =1), discontinuous normal voltage (DNV=2), 

Burst suppression (BS=3), Low Voltage (LV=4) and Flat Trace (FT=5) 

Rate of change is calculated as 

Predominant aEEG pattern during cuddle- predominant pre or post cuddle aEEG pattern 

Predominant aEEG pattern during cuddle 

Predominant pattern: pattern present in > 50% of the recording 

− Interburst interval seconds 

 

4.3. ADVERSE EVENTS  
 
Serious adverse event includes death. However, death occurs in this population at a rate of 11-15% 
due to the severity of the multi-organ dysfunction and re-orientation of care due to the severity of 
encephalopathy or brain injury. The background rates of accidental extubation, accidental arterial 
catheter dislodgement and needle stick injury from the aEEG electrodes at St Michael’s Hospital are 
9.1%, 0.0% and 1.4% respectively. Rates of these adverse events and the pre-defined events that led 
to the stopping of cuddle will be reported. 
 

5. STATISTICAL ANALYSES  
 

5.1. STATISTICAL ANALYSIS  
 
The latest version of stata or R will used for statistical analysis.  
 

5.2. SUMMARY OF THE OUTCOMES  
 
We will derive summary measures for the physiological measures recorded before, during and after 
the trial. We will analyse if the measures differ with the cuddling, and if they then return to pre-
cuddle values afterwards. Statistical analysis and p-values will take into account clustering by cuddle 
and infant.  
We will then report the frequency of adverse events seen during the whole pre, during and post-
cuddle period, and the frequency of any events requiring cessation of the cuddle.  
 
We will report the summary reports of the parents from the 5-7 days and 8 week questionnaires.  
 

6. QUALITATIVE ANALYSIS TECHNIQUES  
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Interviews will be transcribed and anonymised. Analysis will begin shortly after data collection starts 
and will be ongoing and iterative. Analysis will inform further data collection: for instance, analytic 
insights from data gathered in earlier interviews will help identify any changes that need to be made 
to the topic guides during later interviews. Qualitative analysis of the transcripts will follow 
recognised thematic analysis procedures using NVivo software. Thematic analysis, utilising a data-
driven inductive approach, will be used to scrutinise the data in order to identify and analyse 
patterns and themes of particular salience for participants and across the dataset. Transcripts will be 
coded, and global themes developed from the codes. Two researchers will code a sample of 
transcripts independently and compare the coding; any discrepancies will be discussed within the 
research team and resolved in order to achieve a coding consensus and to ensure robust analysis. 
 

7. FINAL REPORT TABLES AND FIGURES (SUBJECT TO CHANGE)  
 
 
 
Table 1a : Baseline maternal characteristics 
 

Variable Cohort (n=)  
Age years, mean (SD)  

Race n(%) 
White  
Mixed 
Asian/Asian British 
Black/Black British 
Chinese 
other 

 

Maternal education Levels 1-9 
Level, median (IQR) 

 

Maternal Occupation code based on ONS  

Pregnancy characteristics 
 
Gravida mean (SD) 
 
Parity, mean (SD) 
 
Pregnancy complications n (%) 
None 
Chronic hypertension 
Preeclampsia 
Antepartum haemorrhages 
Diabetes 
Small for gestational age 
Thyroid dysfunction 
Abnormal dopplers 
other 
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Induction of labour yes/no, n (%) 
 
Intrapartum complications n (%) 
None 
Cord prolapse/rupture 
Uterine rupture 
Shoulder dystocia 
Placenta abruption/previa 
Fetal decelerations /tachy /bradycardia 
 
Prolonged rupture of membranes > 18 hours n(%) 
 
Maternal pyrexia >38°C, n (%) 
 
Chorioamnionitis, n(%) 
Delivery details 
Caesarean section 
Vaginal delivery 
Instrumental delivery 
Cephalic presentation 
Breech presentation 
Shoulder presentation 
 

Medications during pregnancy 
 
 
Received mental health support yes/no, n(%) 
 

 

Occupation will be coded based on the ONS occupation coding tool 
https://onsdigital.github.io/dp-classification-tools/standard-occupational-
classification/ONS_SOC_occupation_coding_tool.html. 
Education levels will be coded between level 1 and 9 based on the following information 
https://www.gov.uk/what-different-qualification-levels-mean/list-of-qualification-levels 

 
Pregnancy complications: chronic hypertension: hypertension present at eh booking visit or before 20 weeks 
or if on antihypertensives, Preeclampsia defined as new onset hypertension (> 140mmHg systolic or >90mmHg 
diastolic) after 20 weeks of pregnancy and 1 or more of proteinuria or other organ dysfunction (NICE guidance: 
https://www.nice.org.uk/guidance/ng133/chapter/recommendations#pre-eclampsia) antepartum 
haemorrhage includes external vaginal bleeding after 20 weeks of pregnancy. Small for gestational age: < 10th 
centile for estimated fetal weight or fetal abdominal circumference 
 

Table 1 b: Paternal characteristics 

Variable Cohort (n=) 

Age years, mean (SD)  

Race n(%) 
White  
Mixed 
Asian/Asian British 
Black/Black British 

 

https://onsdigital.github.io/dp-classification-tools/standard-occupational-classification/ONS_SOC_occupation_coding_tool.html
https://onsdigital.github.io/dp-classification-tools/standard-occupational-classification/ONS_SOC_occupation_coding_tool.html
https://www.gov.uk/what-different-qualification-levels-mean/list-of-qualification-levels
https://www.nice.org.uk/guidance/ng133/chapter/recommendations#pre-eclampsia
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Chinese 
other 

Paternal education Levels 1-9 
Level, median (IQR) 

 

Paternal education code based on ONS  

Medical illness 
 

 

Children in the family, n(%)  

 
Occupation will be coded based on the ONS occupation coding tool 
https://onsdigital.github.io/dp-classification-tools/standard-occupational-
classification/ONS_SOC_occupation_coding_tool.html. 
Education levels will be coded between level 1 and 9 based on the following information 
https://www.gov.uk/what-different-qualification-levels-mean/list-of-qualification-levels 

 
 
Table 1c. Infant characteristics  

Variable Cohort (n=) 

Gestation weeks mean (SD)  

Sex, female n (%)  

Weight Kg, mean (SD)  

Head circumference cm, mean (SD)  

Apgar score, Median (IQR) 
1 min 
5 min 
10 min 
 

 

Cord pH, mean (SD) 
 

 

Cord Base excess, mean (SD) 
 

 

Need for resuscitation > 10 min, n(%) 
 

 

Cardiopulmonary resuscitation, n (%) 
 

 

Need for resuscitation drugs, n (%) 
 

 

Severity of encephalopathy, n(%) 
Mild 
Moderate 
Severe  
 

 

Amplitude integrated 
electroencephalogram pattern prior 
to cooling, n(%) 
Continuous normal voltage (CNV) 

 

https://onsdigital.github.io/dp-classification-tools/standard-occupational-classification/ONS_SOC_occupation_coding_tool.html
https://onsdigital.github.io/dp-classification-tools/standard-occupational-classification/ONS_SOC_occupation_coding_tool.html
https://www.gov.uk/what-different-qualification-levels-mean/list-of-qualification-levels
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Continuous normal voltage + seizures 
(CNV+Sz) 
Discontinuous normal voltage (DNV) 
Burst suppression (BS) 
Low voltage (LV) 
Flat trace (FT) 
 

Age passive cooling commenced h, 
mean (SD) 

 

Temperature at start of passive 
cooling °C, mean (SD) 

 

Age active cooling commenced h, 
mean (SD) 

 

Temperature at start of active cooling 
°C, mean (SD) 

 

Age 33.5°C reached h, mean (SD)  

 
 
 
Comparison of respiratory, cardiovascular haemodynamics and core temperature data 
 

Variable Pre-
cuddle 

During 
cuddle 

Post 
cuddle 

P 
value 

Respiratory  parameters 
Peak inspiratory pressure cm H2O, mean 
(SD) 
 
Peak end expiratory pressure cm H2O, mean 
(SD) 
 
Mean airway pressure cm H2O, mean (SD) 
 
Fraction of inspired oxygen %, mean (SD) 
 
Inspiratory time seconds, mean (SD) 
 
Tidal volume ml, mean (SD) 
 
Respiratory rate, mean (SD) 
 
Peripheral oxygen saturation %, mean (SD) 
 
End tidal CO2 KPa, mean (SD) 
 
pH 
 
pO2 KPa 
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pCO2 KPa 
 
Base excess 
 
Glucose mmol/L 
 
Lactate mmol/L 
 

Cardiovascular parameters 
Heart rate beats per min, mean (SD) 
 
Systolic blood pressure mm Hg, mean (SD) 
 
Diastolic blood pressure mmHg, mean (SD) 
 
Mean blood pressure mmHg, mean (SD) 
 
Heart rate variability  
Standard deviation of RR interval of normal 
beats (SDNN), mean (SD) 
 
Root mean square of differences of 
successive interval of normal beats RMSSD, 
mean (SD) 
 
Number of interval differences between 
successive beats that are above 50ms 
NN50, mean (SD) 
 
Percentage of successive intervals with 
more than 50msec difference PNN50, mean 
(SD) 
 

    

Neurodynamics  
 
Regional cerebral oxygenation rSCO2 %, 
mean (SD) 
 
Variability of rSCO2 
 
Cerebral fractionated oxygen extraction 
CFTOE %, mean (SD) 
 
Variability of CFTOE 
 
aEEG pattern , n (%) 
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CNV 
CNV +Sz 
DNV 
BS 
LV 
FT 
 
Interburst interval s, mean (SD) 
 
Electrical seizures s, mean (SD) 
 

Stability of therapeutic hypothermia 
 
Peripheral temperature °C, mean (SD) 
 
Rectal temperature °C, mean (SD) 
 
Mattress inward water temperature° C, 
mean (SD) 
 
Mattress outward water temperature° C, 
mean (SD) 
 
Variability of rectal temperature ° C, mean 
(SD) 
 

    

 
CFTOE: (SpO2- rSCO2)/ SpO2 

 

SDNN: The standard deviation of the interbeat interval of normal sinus beats milliseconds. 
 
RMSSD: The root mean square of successive differences between normal heartbeats (RMSSD) is 
obtained by first calculating each successive time difference between heartbeats in ms. Then, each 
of the values is squared and the result is averaged before the square root of the total is obtained. 
 
NN50: The number of adjacent NN intervals that differ from each other by more than 50 ms (NN50) 
requires a 2 min epoch. 

 
PNN50: The percentage of adjacent NN intervals that differ from each other by more than 
50 ms (pNN50) also requires a 2-min epoch.  
 
 
Adverse events 
  

Events  

Serious adverse event 
Death, n(%) 

 

Accidental extubation, n(%)  
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Arterial catheter dislodgement, n (%)  

aEEG needle stick injury, n(%)  

Stop rules attained during cooling 
Five to 10 mins continuous occurrence of 
following, n(%) 

1. Rectal temperature < 30.0°C or >35.0°C  

2. Mean blood pressure < 30mmHg or > 

75 mmHg 

3. Heart rate < 50 beats per minute  

4. Heart rate >180 beats per minute  

5. Oxygen saturation < 80%  

6. Fraction of inspired oxygen >70% 

7. Electroclinical or electrical status 

epilepticus 

Greater than 20 mins occurrence of following, 

n(%) 

1. Rectal temperature between 30.0 and 

32.9°C or between 34.1 and 34.9°C 

2. Mean blood pressure 10 mmHg below 

or above the pre-cuddle period  

3. Heart rate <20 beats per minute from 

the pre-Cuddle period or >20 beats per 

minute from the pre-Cuddle period 

4. Oxygen Saturation 80-88% 

5. Increase in Fraction of inspired oxygen 

by 20% above the pre-CoolCuddle 

period  

6. Medical or nursing concern that the 

infant is not adequately supported  

 

Stop rules attained during rewarming 
Five to 10 mins continuous occurrence of 
following, n(%) 
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1. Mean blood pressure < 30 mmHg or > 

75 mmHg 

2. Heart rate < 50 beats per minute  

3. Heart rate > 180 beats per minute 

4. Oxygen saturation < 80% 

5. Fraction of inspired oxygen >70% 

6. Electroclinical or electrical status 

epilepticus 

Greater than 20 mins occurrence of following, 

n(%) 

1. Rectal temperature greater than 4.0°C 

or less than 4.0°C from the pre-

CoolCuddle period 

2. Heart rate 30 beats per min above or 

below the pre-CoolCuddle period 

3. Mean Blood pressure 20mmHg above 

or below the pre-CoolCuddle period 

4. Oxygen saturation 80-88% below the 

pre-CoolCuddle period 

5. Increase in Fraction of inspired oxygen 

by 20% above the pre-CoolCuddle 

period 

6. Medical or nursing concern that the 

infant is not adequately supported 

 
Parental questionnaires 
 

Variable 5-7 days 8 weeks 

Maternal- infant bonding scale, median (IQR)   

Edinburgh postnatal depression scale (EPDS), 
median (IQR) 

  

EPDS: score ≥ 13 n(%) 
           Score ≥ 11 n(%) 
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Paternal postnatal attachment scale PPAS, 
median (IQR) 
 
Quality of attachment, median (IQR) 
 
Time spent in attachment mode, median 
(IQR) 
 
PPAS < 25th centile (74.8), n(%) 
 
PPAS < 10th centile (67.7), n(%) 
 
 

  

 


