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Abstract 
Background: Early identification of seriously ill children and prompt nursing intervention by nurses within the 
emergency department (ED) has the potential to improve the health outcomes of children. 

Methods: This quality improvement project describes the development of a specific paediatric flowchart, which utilises 
early warning signs of deterioration, presents age specific paediatric parameters for normal and abnormal signs and 
symptoms, and uses plotted parameters to enhance early responses from nurses. The implementation process, educational 
strategies, and refinements of the Child Identification and Early Intervention Flowchart (CHIEIF) are described. 

Conclusion: The CHIEIF represents an opportunity for ED nurses to incorporate paediatric specific early warning 
signs—pain assessment, respiratory effort and work of breathing, and AVPU (Alert, responds to Voice, responds to Pain, 
Unresponsive) potentially unfamiliar to ED nurses, into daily practice. Education contextualising the use of the CHIEIF 
into clinical situations is suggested. Further research to evaluate the effectiveness of this flowchart is recommended. 
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1 Introduction 
Paediatric patients represent a unique caseload in mixed (adult and paediatric) emergency departments (ED) within 
Australian hospitals. Within these departments, sick children form a major part of the nurse’s caseload. Children manifest 
a distinct set of critical clinical situations and compensate for altered physiology or pathological processes in defined  
ways [1]. However, children often suffer a rapid deterioration which requires early recognition and response from the 
emergency nurse. Situations where this response is needed may include instances of hypoxemia secondary to airway 
obstruction or an acute respiratory disorder, or hypovolaemia due to sepsis, dehydration or rapid fluid shift illness [2, 3]. 
Methods that support the early identification and intervention of this deterioration in a seriously ill child in the ED may 
potentially save the life of the child. Adverse events such as cardiac / respiratory arrest may in part be related to the lack of 
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recognition of a deteriorating patient [4]. Children are particularly susceptible to deterioration that can easily go undetected 
as they are often unable to articulate their experiences to nurses or medical officers [5]. We undertook this project as a 
quality improvement initiative for EDs treating both adult and paediatric patients. This paper describes the development 
and implementation of this specially designed observation chart, known as the Child Identification and Early Intervention 
Flowchart (CHIEIF), which is aimed at assisting ED nurses to rapidly identify a seriously ill child within their care. 

2 Origins of the criteria in the CHIEIF 
All hospitals use some form of assessment tool to monitor their patients. Assessment tools incorporate early warning signs 
and other prompts for nurses to take immediate action. These tools may reduce the occurrences of life-threatening adverse 
outcomes. Alterations in a child’s signs and symptoms often herald their deteriorating health status and, as in adults, these 
changes can form important ‘warning signs’ which are the basis of the rapid response systems designed for children [5, 6]. 
For adults, early signs of clinical deterioration (ES) (e.g., SpO2 90%-95%, SBP 80-100mmHg or 181-240mmHG, Pulse 
rate 40-49 or 121-140/min, etc), late signs of clinical deterioration (LS) (e.g., SpO2 <90%, Pulse rate <40 or >140/min, 

SBP <80mmHg, GCS ≤ 8, etc) and Medical Emergency Team (MET) criteria, discussed below, have all been used and 
tested extensively [7, 8] and have resulted in a small number of criteria predictive of adverse events (e.g., cardiac arrest) [9]. 
The use of early warning systems is now accepted globally, with national and international guidelines being issued by the 
National Institute of Clinical Excellence [10]. Similar principles could be applicable to the use of early warning signs for 
paediatrics. 

An example of this approach is the Physiological Observation Track and Trigger System (POTTS), which combines the 
charting of physiological observations and the recording of an early warning score (EWS) with the use of colour to 
indicate where vital signs are abnormal, resulting in the early identification of patients at risk [11]. While the POTTS is 
successful in an adult population, adapting the early warning score for a paediatric population is problematic as the 
physiological parameters differ depending on the age and development of the child [5]. 

All facilities within the South Western Sydney Local Health District (SWSLHD), formerly the Sydney South West Area 
Health Service (SSWAHS), have adopted the MET system, which was first developed by, and implemented at, Liverpool 
Hospital, NSW. The MET system has been examined through a retrospective analysis of call audit forms, a Death Review 
database and routinely collected hospital data, with between 34.1 and 37.6 MET calls made per 1000 admissions [12]. 
Criteria associated with the calls included: being elderly, males, higher Charlson Index [chronic morbidity index], surgical 
admissions, emergency department admissions, and longer length of stay [12]. MET call criteria were defined in the study 
as systolic pressure <90mmg, worried, decrease in Glasgow Coma Scale >2; Pulse rate >140 or <40, Respiratory rate >36 
or <5, cardiac arrest, repeated / prolonged seizure, respiratory arrest, or airway threatened [12]. However, these criteria are 
applicable to adults, not paediatric patients. 

Early warning systems or criteria for identifying paediatric patients of likely deterioration or adverse events are being 
developed using similar methodologies to adult systems [1, 2]. Several vital signs are proposed as being excellent early 
warning signs in paediatric patients including increases in respiratory rate, heart rate, temperature, and oxygen  
saturation [1]. Tume and Bullock (2004) note that increased respiratory rate is one of the early ‘compensatory signs in 
neonates and small infants’ (p.22). Similarly, respiratory disease is a frequent cause of illness in children who present at ED, 
and cues of severe respiratory distress are key determinants of deterioration in a child [13] including cardiac arrest [14]. 
However, as respiratory rate is inversely proportional to age, with variations of up to 20 breaths per minute from the 
recommended age rates being observed [13], it cannot be considered in isolation. Rather, it should be considered in 
conjunction with ‘work of breathing’ indicators such as nasal flaring, grunting, sternal recession, and see-saw breath- 
ing [13, 14]. 

A number of tools, taking into account multiple criteria, have already been developed. The Paediatric Early Warning  
Score [15] consists of a number of measures, each on a scale of 0 to 3. The measures include behaviour (playing 
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appropriately [0] to lethargy [3]), colour and capillary refill (pink [0] to grey and mottled [3]), and respiratory rate (within 
normal parameters, no recession or tracheal tug [0] to >30 above or 5 below mean normal respiratory rate with sternal 
recession, tracheal tug or grunting [3]) [15]. The score for each criteria is added. The total score dictates the action to be 
taken, for example, an overall score of 4 or more, or a score of 3 on any one measure, indicates deterioration and is a cue 
for intervention such as increasing the frequency of observations to calling a medical review [15]. 

Another system, the Paediatric Early Warning System, was tested using a retrospective case (children who had a medical 
emergency called) / control (other children admitted to the hospital who did not have a medical emergency called)  
design [16]. Indicators for the 16 proposed criteria were examined 1 hour before the medical emergency was called and 
resulted in 78% sensitivity (correctly identified a deteriorating child) and 95% specificity (correctly identifying the child 
was not deteriorating) and therefore predicting the need for urgent medical attention [16]. By using age-specific normal 
parameters for heart-rate, respiratory rate, and systolic blood pressure, and including general items such as pulse rate, 
oxygen saturation, capillary refill, level of consciousness, oxygen therapy, bolus fluid and temperature, and calculating the 
number of medications given within the past 24 hours, an overall evaluation of the status of the child can be formed [16]. 

Criteria for initiating a medical emergency team for paediatric cardiac arrest have also been reported [2]. Examination of 
the number of deaths and unplanned intensive care unit admissions was undertaken before and after implementation of the 
MET system—nurse or doctor worried about clinical state, airway threat, hypoxaemia (oxygen saturation <90% or <60% 
in any amount of oxygen), severe respiratory distress, apnoea, or cyanosis, and tachypnoea [2]. The results indicate the 
number of cardiac arrests and deaths decreased after the implementation of the MET system, while the number of 
unplanned intensive care unit admissions increased [2]. 

NSW Health has also established Clinical Practice Guidelines for the early recognition of a sick child in ED [14]. Pivotal 
clinical indicators to assist health staff to identify a child at risk include the AVPU (Alert, responds to Voice, responds to 
Pain, Unresponsive), alertness and arousal, breathing including effort, colour and noises, circulation (pulse and capillary 
refill), fluids in (<50% of normal intake, dry mucous members), fluids out (reduced urine output, vomiting) pain, fever, or 
rash. For trauma cases, the use of the Airway Breathing Circulation approach is recommended. Hypotension is noted as a 
very late sign of deterioration in a child, and age specific rates for respiratory and heart rate and systolic blood pressure are 
provided [14]. Most of these aspects have been included in the CHIEIF. 

3 Development of the CHIEIF 
The design, layout and information presented on observation charts influences the recording of observations and the 
correct interpretation of observations recorded [17]. Chatterjee, et al. (2005) created a new “OBS” chart including an early 
warning scoring system, and reported increases in the detection rates for tachypnoea and hypoxia by 41% and 45% 
respectively. The early warning score was located on the chart and included heart rate, systolic blood pressure, respiratory 
rate, oxygen saturation and level of consciousness. Several aspects were important from this study and not all parameters 
were detected similarly. Plotted parameters that are graphically displayed were better detected than written values (80% 
plotted versus 58% written) supporting the use of graphical display of parameters [17]. Prompts were also included as they 
had previously been found to be effective in charts for the resuscitation room [18]. 

Many children attending the ED experience pain and it is generally recognised that paediatric pain is poorly treated [19]. 
The CHIEIF therefore includes specialised pain assessment tools. The first specialised pain assessment tool included in the 
CHIEIF uses facial expressions and allows the child to perform a self-assessment of their pain by pointing to a particular 
expression [20]. The other pain assessment tool is a behavioural assessment of the child and is best used for non-verbal 
patients (children under 8 years of age) or when the self-assessment tool cannot be explained [19]. Both tools for the 
assessment of pain in children have been validated and acknowledged as effective in the assessment of pain [19, 20]. As 
emergency nurses have a vital role to play in the early identification of site, intensity of pain as well as managing or 
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The initial prototype was developed over an 18 month period, and reviewed by clinicians from the SSWAHS Emergency 
Department Collaborative and the Emergency Education Committee representing stakeholders from all the Emergency 
Departments within the SSWAHS. 

4.2 CHIEIF in emergency departments 
A trial was conducted in 4 EDs including two large metropolitan trauma centres, one urban facility and one rural facility. 
Directors of Nursing, in addition to the Clinical Manager, Director for Critical Care Services and SSWAHS Ethics 
Committee supported and approved the trial. 

Learning about the work of breathing 
The implementation process for each ED was undertaken over a six week period. Education sessions, run by Nurse 
Educators, Clinical Nurse Consultants and Clinical Nurse Educators were provided using a PowerPoint presentation and 
simulated scenarios. Specifically, these simulated scenarios included video recordings of children suffering from varying 
states of respiratory distress. These scenarios were used to familiarise nurses with the assessment of respiratory effort or 
the work of breathing and the recording of respiratory distress on the CHIEIF. Within these sessions, consensus was 
sought within the groups as to the meaning of the severity levels (Nil, Mild, Moderate or Severe). Staff feedback on the 
effectiveness of this educational approach was sought through the use of the SEEC website and members of the committee. 
The feedback given was that this was an effective approach, with staff noting the effectiveness of the use of scenarios with 
the charts. 

4.3 Final version of the CHIEIF 
The CHIEIF was received with considerable enthusiasm, as staff perceived the tool as better than previous flowcharts in 
terms of the format and criteria used to identify the deteriorating child. Champions were selected from each ED to facilitate 
the change process at individual sites and were invaluable over the weekends when educators were not available. While 
some initial problems occurred as site-specific criteria (on the old form) were not included in the generic child ED 
flowchart, these were resolved. Some changes to the form were recommended during the trial and embraced, including the 
addition of free text lines that could be utilised for any additional specific observations that the nurse was required to 
complete, and having numbers allocated on both sides of the graph. Having a specific paediatric flowchart was also a 
problem for staff used to having one ED flowchart for both adults and children, as picking up the incorrect form was an 
issue. Similarly, having charts for varying ages within the child group was problematic and resulted in only one form that 
incorporated the variations, rather than a series of age-specific CHIEIF forms as initially posed. The final version of the 
CHIEIF included a coloured stripe to distinguish the adult from the paediatric chart. 

The CHIEIF was designed to be commenced within the ED. One of the trial facilities decided to continue the CHIEIF for 
a period of four hours after a child was admitted to the paediatric ward. This approach was taken in an attempt to improve 
the transition from the ED to the ward, with staff having the ability to review the observation trends since arrival to the ED 
rather than a single isolated event. Continual use without problems is now evident throughout the 4 EDs, with the form 
currently in use within the nine Emergency Department within our health service. The CHIEIF has influenced the 
development of the NSW Health between the Flags Paediatric Emergency Department Observation Chart. Electronic 
versions that uphold the guideline principles in early recognition of the deteriorating child have also been developed in 
conjunction with the paper form. The electronic version will provide specific triggers and alerts that are automatically 
generated when an early or late sign of deterioration is recorded. 

5 Discussion 
The early identification of a child who is deteriorating within an ED is a clinical practice problem that has challenged 
emergency nurses. The development of a paediatric specific flowchart was seen as a must within the SSWAHS ED 
community as the previously used parameters were not appropriate for the paediatric patients within their EDs. This 
challenge was acknowledged by the staff at our local EDs and a strategy to enhance nurses’ abilities to correctly and 
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promptly identify a child in jeopardy was addressed. A specific observation chart which incorporated important 
evidence-based triggers or early warning signs originally designed for adults [11] and later applied to children [15, 16] was 
developed. Other aspects of importance such as appropriate tools to assess pain location and intensity [19, 20] were also 
included. The importance of the ‘work of breathing’ as an indicator of change in a child’s health status has, from anecdotal 
comments, assisted nurses to identify and respond. The use of age-appropriate parameters, and formatting aspects of 
graphical presentation of data, colour coding, and distinguishing markings for adults and paediatric charts were central to 
the design of the CHIEIF. 

As in any other change process, the use of a structured approach inclusive of key stakeholders from the commencement of 
the change process has been successfully used with positive outcomes. Engagement of educators and managers, who were 
alerted to the problem, has resulted in a sustainable change in the observation of children and clinical decision making 
processes of ED nurses. Utilising champions within each facility promoted acceptance within the departments. Clinical 
Nurse Consultants and Clinical Nurse Educators, as stakeholders, facilitated the implementation of the chart within their 
own facility. These facility stakeholders were pivotal to continual bedside education and the auditing the use of the 
CHIEIF following implementation. 

Education programs using simulations and scenarios with charting of the ‘work of breathing’ and other aspects have 
supported nurses to grasp this key sign and symptom in children’s physiology and pathophysiology. The CHIEIF is now 
an accepted observation tool that assists nurses to promptly identify the deteriorating child. The implementation process of 
the CHIEIF was a lengthy process from the initiation of the project to the stabilisation of the form within the busy EDs 
taking some 2.5 years. Integration of the CHIEIF observation chart is occurring through its inclusion within Emergency 
Nursing courses within our health service. 

The CHIEIF, like any other assessment form, as a tool in isolation would have limited effectiveness. Education in 
identifying the subtle signs of deterioration has been essential. EDs would benefit from the introduction of tools such as the 
CHIEIF through utilising simulated scenarios based on real events to highlight how the CHIEIF can impact patient care, 
facilitate early identification of deterioration and support staff decision making. Electronic recording of vital signs is a 
logical step forward and may emerge in the future. An electronic module of the CHIEIF would be beneficial if it does not 
detract from the need for ED nurses to be at the child’s bedside. Further research, using such outcomes as medical 
emergency team calls, frequency of reporting children for medical review and other measures could be used to evaluate the 
effectiveness of the CHIEIF. 

6 Conclusion 
Clinicians at the front line of our EDs aim to improve a child’s illness or save a child’s life by prompt intervention. The 
CHIEIF provides a valuable tool for the early identification of a deteriorating child for ED nurses, particularly those with 
limited experience. The importance of supportive education that contextualises the tool and its value within clinical 
practice is emphasised. Stakeholder engagement and the use of local champions have supported the change process. 
Paediatric flowcharts such as the CHIEIF should be included in Emergency Nursing courses. Anecdotal evidence to date, 
suggests that this tool prompts and supports action by the nurse in the ‘escalation’ of the paediatric patient’s care. The use 
of known early warning signs criteria (colour and graphic representation of signs and symptoms beyond normal 
parameters) has anecdotally resulted in the early recognition of a deteriorating child and subsequent call for medical 
review. Electronic modules of the CHIEIF may prove useful in the future. Further research is planned by this team to 
evaluate the outcomes of this quality improvement in emergency nursing care. 
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