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ABSTRACT 

Aims: to examine the relationship between physiological status at the emergency department 

-ward interface and emergency calls (medical emergency team or cardiac arrest team 

activation) during the first 72 hours of hospital admission.  
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Background: Ward adverse events are related to abnormal physiology in emergency 

department however the relationship between physiology at the emergency department-ward 

interface and ward adverse events is unknown. 

Design: descriptive, exploratory design 

Methods: the study involved 1980 patients at three hospitals in Melbourne Australia: i) 660 

randomly selected adults admitted via the emergency department to medical or surgical wards 

during 2012 and who had an emergency call; and ii) 1320 adults without emergency calls 

matched for gender, triage category, usual residence, admitting unit and age. 

Results/Findings: the median age was 78 years and 48.8% were males. The median time to 

the first emergency call was 18.8 hours and ≥1  abnormal parameters were documented in 

34.9% of patients during the last hour of ED care and 47.1% of patients during first hour of 

ward care. Emergency calls were significantly more common in patients with heart rate and 

conscious state abnormalities during the last hour of emergency care and abnormal oxygen 

saturation, heart rate or respiratory rate during the first hour of ward care. Medical emergency 

team afferent limb failure occurred in 55.3% patients with medical emergency team 

activation criteria during first hour of ward care.  

Conclusion: The use of physiological status at the emergency department-ward interface to 

guide care planning and reasons for and outcomes of medical emergency team afferent limb 

failure are important areas for future research.  

 

Keywords: emergency nursing; patient safety; risk management; rapid response teams  

 

SUMMARY STATEMENT 

Why is this research or review needed? 

• Many countries are using emergency department length of stay of 4-6 hours as a 

quality of care indicator 

• There are concerns that moving patients quickly through emergency departments will 

result in increased numbers of physiologically unstable patients transferred to hospital 

wards  

• There is a clear relationship between physiological abnormality in the emergency 

department and subsequent ward adverse events but the relationship between 

physiological status at the emergency department -ward interface and ward safety is 

unknown 
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What are the key findings? 

• Abnormal physiological observations at the emergency department -ward interface 

were common and were documented in one in three patients leaving the emergency 

department and one in two patients arriving on ward 

• Relationships between physiological abnormalities and risk of emergency calls for 

clinical deterioration 

• One in two patients with parameters fulfilling medical emergency team activation 

criteria during first one hour of ward care experienced medical emergency team  

afferent limb failure.  

How should the findings be used to influence policy/practice/research/education? 

• The utility of physiological status at the transition between the emergency department 

and inpatient wards to guide care planning, particularly frequency of nursing and 

medical assessments warrants further analysis 

• The reasons why nurses do and do not activate medical emergency team for patients 

who fulfil activation criteria and outcomes of medical emergency team afferent limb 

failure are important areas for future research.  

 

 

INTRODUCTION   

Many countries including Australia have introduced time-driven Emergency Department 

(ED) performance indicators, particularly ED length of stay (LOS) targets of 4-6 hours 

(Geelhoed and de Klerk 2012, Baggoley et al. 2011, Department of Health 2010). An area of 

concern is that shorter ED LOS will result in increased numbers of physiologically unstable 

patients transferred to hospital wards, which may lead to increased emergency calls for 

clinical deterioration such as cardiac arrest team or Medical Emergency Team (MET) 

activation during the early stage of hospital admission (Considine et al. 2014). Although 

implementation of METs has decreased cardiac arrests and ICU admissions in ward patients 

(DeVita et al. 2004, Jones et al. 2011, Bellomo et al. 2003), the in-hospital mortality of 

patients who have an MET review  is as high as 34% (Buist et al. 2002, Casamento et al. 

2008, Calzavacca et al. 2010) making MET activation a high risk patient event (Jones et al. 

2012). 

 

Studies of emergency calls for clinical deterioration in patients admitted to medical or 

surgical wards from the ED show that as many as one-quarter of hospital wide emergency 
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calls are in patients admitted to medical or surgical wards via ED during the first 24 hours of 

emergency admission (Considine et al. 2014). Up to half of emergency calls for clinical 

deterioration occurring during the first 24 hours of emergency admission were in the first 8 

hours (Berkovits et al. 2013). 

 

 

 

Background 

Several studies have investigated the relationship between physiological status in ED and 

patient outcomes, such as hospital admission (Burch et al. 2008), in-hospital death (Groarke 

et al. 2008, Burch et al. 2008) need for critical care admission (Groarke et al. 2008) and 

emergency calls in the early stages of hospital admission (Considine et al. 2015a, Considine 

et al. in press). Predictors of hospital admission include systolic blood pressure ≤100 mm Hg, 

pulse rate >130 beats per minute, respiratory rate >30 breaths per minute, temperature 

>38.50 Burch et al. 2008Celcius and altered conscious state ( ). Predictors of in hospital death 

were include systolic blood pressure ≤100 or ≥200 mm Hg, respiratory rate >30 breaths per 

minute and altered conscious state (Burch et al. 2008). Known predictors of unplanned ICU 

admission in patients admitted to hospital through the ED are older age, male sex, higher 

acuity triage category and a history of comorbid conditions (Frost et al. 2009). Clinical 

factors evident on ED arrival predictive of critical care admission (ICU and CCU) in patients 

triaged as low to moderate acuity were chief complaints of nausea, vomiting and diarrhoea on 

ED arrival; heart rate or temperature abnormalities at triage; and respiratory rate or heart rate 

abnormalities at first ED nursing assessment (Considine et al. 2009).  

 

A study comparing matched patients who did and did not require an emergency call within 72 

hours of admission to a hospital ward from the ED showed that the emergency call patients 

were more likely to have physiological abnormalities fulfilling hospital MET activation 

criteria during ED care (36.7% vs 23.8%; p<0.001) (Considine et al. 2015a). Further, 

emergency call patients  had more in-hospital deaths (16.5% vs 3.6%, p<0.001), more ICU 

admissions (11.8% vs 0.7%, p<0.001) and longer hospital length of stay (median = 8 days vs 

5 days, p<0.001) than  patients who did not require an emergency call (Considine et al. 

2015a). Specifically, tachypnoea (AOR=2.69, 95%CI: 1.78 - 4.07) or hypotension 

(AOR=1.43, 95%CI: 1.00 - 2.03) fulfilling MET activation criteria during ED care were 

associated with increased risk of emergency call within 72 hours of admission (Considine et 
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al. 2015a). Similarly, respiratory rate at triage and heart rate before ward transfer were 

predictors of MET activation within 24 hours of transfer from ED to hospital wards (Mora et 

al. in press). For each breath per minute increase in respiratory rate (OR 1.07, 95%CI: 1.02 - 

1.12) or beat per minute increase in heart rate (OR=1.02, 95% CI: 1.002 - 1.030) increased 

the risk of MET activation during the first 24 hours of hospital admission (Mora et al. in 

press).  Again, patients with MET activation within 24 hours of admission, had greater 

mortality than like patients who did not require a MET call (21% vs 6%, p = 0.0003).   

 

The strong relationship between abnormal physiological states during ED care and 

subsequent adverse events on the ward raise questions about whether or not the patient was 

stable enough for transfer from the ED to the wards. Intra-hospital transfer is recognised a 

period of high patient risk for critically ill patients (Australasian College for Emergency 

Medicine (ACEM) et al. 2015). There are studies of intra-hospital transfer of patients from 

ED to inpatient wards from a handover perspective (Ong and Coiera 2011, Venkatesh et al. 

2015) but no studies of the transfer process and particularly patient assessment during this 

time. Whether patient physiological status at this critical juncture of movement from ED to 

hospital wards has a relationship with emergency calls for clinical deterioration in the early 

stages of admission and could be used to plan care on the ward remains unknown.  

 

THE STUDY 

Aim  

The aim of this study was to examine the relationship between physiological status at the ED-

ward interface and emergency calls for clinical deterioration during the first 72 hours of 

hospital admission via the ED. The ED-ward interface was defined as the last hour of ED 

care and first hour of ward care. This period was chosen because observations of practice 

highlight this as a period of intensive activity related to patient flow and meeting ED and 

hospital performance targets. During this time, there is tension between ensuring 

physiological stability and patient safety and patient movement to maintain ED and hospital 

function. At all sites there were policies mandating physiological observations on admission 

to clinical areas, including wards but there were no formal policies mandating physiological 

observations when leaving a clinical area, including the ED. Emergency calls for clinical 

deterioration were defined as a Medical Emergency Team (MET) or cardiac arrest team 

(CAT) activation. Time of hospital admission was defined as the time the patient left the ED.  

 

A
u
th

o
r 

M
a
n
u
s
c
ri
p
t



This article is protected by copyright. All rights reserved 

The specific research questions were as follows: 

i) What were the timing and outcomes of emergency calls for clinical deterioration 

during the first 72 hours of hospital admission via the ED? 

ii)  What were the characteristics of physiological assessment and the frequency of 

abnormal physiological parameters during the last hour of ED care and first hour 

of ward care? 

iii)  Was there a relationship between abnormal physiological parameters during the 

last hour of ED care or first hour of ward care with subsequent emergency calls 

for clinical deterioration?  

iv) What was the frequency of MET afferent limb failure in patients who had 

physiological parameters fulfilling MET activation criteria documented during 

first hour of ward care?   

 

The timing of emergency calls during the first 72 hours of hospital admission were 

categorised as follows: 

• no emergency call  

• early emergency call occurring during the first 4 hours of admission,  

• intermediate emergency call occurring between 4.1-24 hours of admission and  

• late emergency call  occurring between 24.1-72 hours of admission. 

 

The time points for emergency calls were chosen based on the methodologies of other single 

site studies that have examined emergency calls within 24 (Mora et al. in press, Considine et 

al. 2014) and 72 hours (Considine et al. 2014) of admission in similar patient cohorts. Early 

emergency calls occurring within 4 hours of admission to the ward were deliberately included 

for two reasons. First, the majority of initial care planning and interventions for new patients 

admitted to wards occurs during this period of time. Second, there have been suggestions that 

performance targets requiring shorter ED LOS will result in increased numbers of unstable 

patients transferred to hospital wards. A high incidence of early calls could be seen as further 

evidence of this phenomenon.  

 

Normal physiological parameters were defined as respiratory rate 12-22 breaths / minute, 

oxygen saturation ≥95%, heart rate 60 -100 beats per minute, systolic blood pressure 90-140 

mmHg, alert conscious state and temperature 35.0-37.80 Considine et al. 2009C ( ). MET 

afferent limb failure was defined as failure to make an emergency call in patients fulfilling 
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hospital MET activation criteria (Trinkle and Flabouris 2011). Afferent limb failure was an 

area of focus of this study as it is recognised as a patient safety performance indicator 

(Trinkle and Flabouris 2011).  

 

Design 

A descriptive, exploratory design was used to address the research aims. This study was a 

secondary analysis of data from a case-control study that aimed to examine the relationship 

between MET or cardiac arrest team (CAT) call within 72 hours of emergency admission and 

physiological status in the emergency department (ED) (Considine et al. 2015a).  

 

Setting 

The study was conducted at three hospitals in metropolitan Melbourne. The number of 

admissions via the ED per year is approximately 23268 Hospital A, 26012 at Hospital B and 

30413 at Hospital C (National Health Performance Agency 2013). At all hospitals, 

deteriorating ED patients were managed by ED clinicians within their own resources. Ward 

patients who meet predefined criteria for clinical deterioration or who have a cardio-

respiratory arrest are immediately attended by the MET or cardiac arrest team. In all 

organisations, the MET or cardiac arrest team comprised the usual major components of a 

rapid response system: afferent and efferent limbs (DeVita et al. 2010). The afferent limb or 

the method of detecting patients at risk of serious adverse events and calling for help (DeVita 

et al. 2010) was based on a single parameter trigger approach whereby patients had to fulfil 

only one of the predefined criteria for clinical deterioration for MET to be activated. The 

efferent limb or team that responds to calls for assistance (DeVita et al. 2010), comprised an 

intensive care doctor, specialist critical care nurse, medical staff from the parent medical 

team when the MET was activated. In the case of the cardiac arrest team, support from an 

anaesthetist and coronary care nurse is added. ED patient assessment data were entered into 

an electronic ED information system at Hospital A and hand written onto paper charts that 

are later scanned into the patient’s electronic medical record at Hospitals B and C. On the 

wards at all sites, paper based charts were used that were later scanned into the patient’s 

electronic medical record. 

 

Sample 

This study used data 1980 patients from a case-control study that examined the relationship 

between MET or CAT call within 72 hours of emergency admission and physiological status 
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in the ED (Considine et al. 2015a). There were 660 randomly selected adults admitted via the 

ED to non-monitored medical or surgical wards during 2012 and who had an emergency call 

for clinical deterioration within 72 hours of admission and 1320 adults matched for gender, 

ED triage category, place of usual residence, admitting unit and age in whom an emergency 

call did not occur. Patients aged less than 18 years, patients transferred from the ED to a ward 

with continuous monitoring (such as intensive care unit, high dependency unit, coronary care 

unit (CCU), neurosurgery, cardiac surgery and thoracic surgery wards) and patients admitted 

to short stay units or observation wards, mental health and maternity wards were excluded. 

SPSS Version 21.0 (IBM Corporation 2012) was used to undertake random selection. 

Patients were then categorised into four groups based on the timing of their emergency call 

for clinical deterioration as described above: no call, early call (0-4 hours after admission), 

intermediate call (4.1 – 24 hours after admission) and late call (24.1 – 72 hours after 

admission). 

 

Data collection   

Study data were collected by retrospective medical record audit. Patient characteristics and 

assessment of physiological status during the last hour of ED care and first hour of ward care 

were collected for each patient. For patients who had an emergency call, the type and 

outcome of emergency calls were also collected.  For the purposes of this paper, 

physiological status refers to assessment of one or more of the following parameters: 

respiratory rate, oxygen saturation, heart rate, systolic blood pressure, conscious state, 

temperature and pain score. A complete set of physiological observations was defined as 

assessment of respiratory rate, oxygen saturation, heart rate, blood pressure, temperature and 

conscious state as per the Australian Commission on Safety and Quality in Health Care 

criteria (Australian Commission on Safety and Quality in Health Care (ACSQHC) 2010).   

 

 

Ethical considerations 

The study was approved by the Human Research and Ethics Committees at the three study 

sites and Deakin University.   

 

Data analysis   

Data were analysed using SPSS 22.0. Descriptive statistics were used to summarise the study 

data. As data were not normally distributed (according to the Kolmogorov–Smirnov test), 
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medians and interquartile ranges (IQRs) are presented and between-group comparisons were 

performed using Chi Square test. Statistical significance was indicated by p < 0.05.   

 

Reliability and validity  

To ensure consistency of data collection, a project specific data collection tool and detailed 

data dictionary were developed and piloted by the research team. Data were collected by one 

research nurse per site; the three research nurses had specific training in the use of the tool 

and data dictionary by members of the research team (JCo).   

 

RESULTS 

Emergency call characteristics and outcomes 

There were 1980 patients included in the study; the median age was 78 years (IQR = 63 to 

85) and 48.8% were males (n=1014). In patients who had an emergency call (n=660), the 

median time from leaving the ED to the first emergency call was 18.8 hours (IQR 7.3 to 

37.9); 15.4% were early calls (n=102), 43.5% were intermediate calls (n=287) and 41.1% 

were late calls (n=271).   

 

The median time to emergency calls was 1.6 hours (IQR = 0.7 to 2.9) for early calls (n=102), 

12.2 hours (IQR 7.8 to 17.9) for intermediate calls (n=287) and 42.3 hours (IQR 31.4 to 54.4) 

for late calls (n=271). The majority of patients (87.2%, n=576/660) remained on the ward 

immediately following an emergency call, 8.6% (n=57/660) were transferred to ICU and 

2.3% (n=15/660) died.  

 

Overall, the in-hospital mortality was 7.9% (n=156/1980). The in-hospital mortality was 

3.5% (47/1320) in patients with no emergency call. For patients with emergency calls, the in-

hospital mortality was 18.6% (19/102) in patients with early emergency calls, 19.8% (57/287) 

in patients with intermediate emergency calls and 12.2% (33/271) in patients with late 

emergency call. A limitation of medical treatment order was in place on ED discharge for 

22.0% (n=436) patients and 22.9% (n=100) of these patients died in hospital. When patients 

with limitation of medical treatment orders were excluded, the in-hospital mortality was 0.9% 

(10/1074) for patients with no emergency call, was 9.0% (6/67) in patients with early 

emergency calls, 10.0% (21/207) in patients with intermediate emergency calls and 9.8% 

(19/194) in patients with late emergency calls.   
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Physiological assessment during last hour of ED care  

During the last hour of ED care, 84.6% of patients (n=1676/1980) had documentation of at 

least one physiological parameter. The median number of parameters documented was 4 

(IQR = 1 to 6). The frequency of documentation of specific parameters in the last hour of ED 

care is shown in Figure 1. A complete set of physiological observations (Australian 

Commission on Safety and Quality in Health Care (ACSQHC) 2010) occurred in 15.0% 

(n=297/1980) of all patients; 14.4% (n=190) of patients with no call; 12.5% of (n=34) 

patients with early calls; 17.1% (n=24) of patients with intermediate calls; and 23.5% (n=49) 

of patients with late calls (χ2

 

 = 8.448, p=0.038).  

During the last hour of ED care, 34.9% (n=691/1980) of patients had one or more parameters 

that were abnormal, but these did not necessarily fulfil hospital MET activation criteria. The 

most common abnormal parameters were systolic blood pressure (32.6%), heart rate (19.1%) 

and conscious state (15.1%) (Table 2). Subsequent emergency calls on the ward were less 

common in patients with abnormal systolic blood pressure and more common in patients with 

heart rate and conscious state abnormalities during the last hour of emergency care (Table 2). 

Patients with abnormal systolic blood pressure and abnormal conscious state had lower 

proportion of early calls compared with late and intermediate calls; and patients with 

abnormal heart rate had a higher proportion of intermediate calls when compared with early 

and late calls (Table 2). 

 

Physiological assessment during first hour of ward care  

At least one physiological parameter was documented in 94.6% of patients (n=1873/1980) 

during the first hour of ward care. The median number of parameters measured was 6 (IQR = 

5 to 7). The frequency of documentation of specific parameters is shown in Figure 2. During 

the first hour of ward care, a complete set of physiological observations (Australian 

Commission on Safety and Quality in Health Care (ACSQHC) 2010) occurred in 53.7% 

(n=1064) of all patients; 53.2% (n=702) of patients with no calls; 54.9% of (n=56) patients 

with early calls; 60.6% (n=174) of patients with intermediate calls; and 48.7% (n=132) of 

patients with late calls (χ2

 

 = 8.456, p=0.037).  

During the first hour of ward care, 47.1% of patients (n=932) had one or more parameters 

that were abnormal, but not necessarily fulfilling hospital MET activation criteria. The most 

common abnormal parameters were systolic blood pressure (28.3%), oxygen saturation 
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(16.7%) and heart rate (16.4%) (Table 3). Patients with abnormal oxygen saturation, heart 

rate and respiratory rate during the first hour of ward care were significantly more likely to 

require an emergency call during the first 72 hours of admission (Table 3). When timing of 

emergency call was examined, patients with abnormal oxygen saturation had lower 

proportion of early calls compared with late and intermediate calls. Patients with abnormal 

heart rate or respiratory rate had a higher proportion of intermediate calls when compared 

with early and late calls (Table 3). 

 

Medical Emergency Team afferent limb failure   

Using physiological observations from the first hour of ward care, we examined the 

frequency of documentation of parameters fulfilling hospital MET activation criteria (Table 

1) and the subsequent incidence of MET afferent limb failure. During the first hour of ward 

care, 9672 parameters were measured in 1980 patients. Of these, 201 parameters fulfilled 

hospital MET activation criteria in 188 patients. The majority of patients had a single 

documented parameter fulfilling MET activation criteria. Only seven patient had two 

parameters that fulfilled MET activation criteria; three patients had three parameters fulfilling 

MET activation criteria (Table 4). Afferent limb failure occurred in 53.7% of documented 

parameters fulfilling MET activation criteria (n=108/201). At a patient level, afferent limb 

failure occurred in 55.3% (n=104/188) patients with MET activation criteria. 

 

Af ferent limb failure occurred in 50-58.8% of occurrences of hypotension, altered conscious 

state, hypoxaemia, tachycardia and bradycardia and 38.9% of occurrences of tachypnoea 

(Table 4). The majority of emergency calls for hypotension (71.4%) and tachypnoea (72.7%) 

were early calls; the majority of calls for tachycardia were intermediate calls (60.0%); and 

calls for altered conscious state and hypoxaemia tended to be spread across the time points 

studied (Table 4).  

 

DISCUSSION 

This study had four major findings. First, early calls within the first four hours of hospital 

admission were uncommon (15.4% of calls) and the period of highest risk for an emergency 

call seems to be between 7 and 38 hours. Second, there was variability in  physiological 

assessment and high frequency of abnormal physiological observations at the ED-ward 

interface. Third, there were clear relationships between physiological abnormalities at the 

A
u
th

o
r 

M
a
n
u
s
c
ri
p
t



This article is protected by copyright. All rights reserved 

ED-ward and risk of emergency calls for clinical deterioration. Finally, one in two patients 

with parameters fulfilling MET activation criteria experienced afferent limb failure.  

 

Published studies of emergency calls in ward patients following hospital admission via the 

ED report that approximately 1% of patients admitted from ED to non-critical care areas will 

have an emergency call for clinical deterioration within 24 hours of hospital admission 

(Considine et al. 2014, Mora et al. in press) and 3.3% of patients have an emergency call 

within 72 hours of hospital admission (Considine et al. 2014).  The median time to 

emergency call in our study was 18.8 hours which is shorter than the 36 hours and 59 hours 

reported in studies by Considine et al.  respectively (2014, 2012). The reason for this 

difference is unclear. Both Considine et al. (2014, 2012) studies were single site studies, but 

our study included three hospitals so the differences in results may be from cultural 

differences in recognising and responding to deterioration between sites.   

 

Inconsistent physiological assessment at the ED-ward may increase the risk of unrecognised 

clinical deterioration. A complete set of physiological observations (Australian Commission 

on Safety and Quality in Health Care (ACSQHC) 2010) was documented in only 15% of 

patients  during the last hour of ED care and 53.7% of patients during first hour of ward care. 

Other studies of documentation of physiological observations  report that complete vital signs 

occur in 72% of patients (Bleyer et al. 2011). However the study by Bleyer et al. (2011) had 

a sample of over one million individual vital sign measures in 27,722 patients and vital signs 

were entered electronically into the hospital data system and based on physician orders. In 

our study, physiological observations were measured according to the clinical judgement of 

nurses and the outcome of interest was in-hospital mortality rather than emergency calls for 

clinical deterioration.     

 

The variability in parameters documented and lack of completeness of physiological 

observations (Australian Commission on Safety and Quality in Health Care (ACSQHC) 

2010) is concerning given that all three sites had a single parameter trigger MET system with 

activation reliant on measurement of respiratory rate, oxygen saturation, heart rate, blood 

pressure and conscious state. Poor measurement and documentation of physiological 

observations, particularly preceding adverse events such as cardiac arrest, unplanned 

intensive care admission or unexpected death are well reported in other studies.(Chen et al. 

2009, Cretikos et al. 2008, Fieselmann et al. 1993, Hillman et al. 2005, Hillman et al. 2001, 
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McGain et al. 2008, Chellel et al. 2001, Skrifvars et al. 2006) It may be argued that the risk 

of unrecognised clinical deterioration increases as a consequence of incomplete assessment. 

This notion is reinforced by our finding that patients with early emergency calls were 

significantly less likely to have a complete set of physiological observations (Australian 

Commission on Safety and Quality in Health Care (ACSQHC) 2010) when compared with 

patients with intermediate or late calls and that physiological abnormalities were not detected 

during last hour of ED care because they were not measured.   

 

Second, abnormal physiological observations were common in patients admitted to wards 

from the ED. In our study, one in three patients leaving the ED and one in two patients 

arriving on the ward had at least one abnormal physiological parameter documented that did 

not necessarily fulfil hospital MET activation criteria. The high frequency of physiological 

abnormalities in hospital patients is supported by other studies. One or more abnormal 

observations are reported in 15% to 80% of hospital patients (Ashworth 2002, Goldhill and 

McNarry 2004, Considine et al. in press) and at any point in time 3% to 14% of ward patients 

(Bucknall et al. 2013, Shearer et al. 2012, Buist et al. 2004, Guinane et al. 2013, Tirkkonen 

et al. 2014) and 2% to 15% of ED patients (Hosking et al. 2014, Considine et al. 2015b) fulfil 

hospital or local MET activation criteria. This study is the first to highlight that abnormal 

physiological parameters, that have not yet reached MET activation criteria, are present in 

many patients during transport from the ED to the wards.   

 

These findings raise questions about nurses’ mental models or illness scripts of clinical 

deterioration that shape their recognition of and response to, abnormal physiological 

assessment findings. Mental models and illness scripts are cognitive structures that hold 

clinically relevant descriptions of typical patients and consequences of patient problems and 

act as organisers of information in memory (Schmidt et al. 1990, Custers 2015). It may be 

that some nurses have normalised abnormal physiological parameters by virtue of repeated 

exposure to patients with abnormal physiological observations. In EDs, it is common for 

nurses to manage undiagnosed, undifferentiated and unstable patients in the absence of a 

formal MET system. In contrast, MET is well established in ward settings and MET 

activation criteria is central to ward nurses’ clinical practice. Mandatory MET activation in 

the context of single parameter calling criteria would also strongly reinforce ward nurses’ 

schemas of recognising and responding clinical deterioration. Thus ED nurses’ recognition of 

and response to, abnormal physiology are unlikely to be consistent with ward nurses’ mental 
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models and illness scripts of clinical deterioration which are more likely to be defined by 

MET criteria and escalation protocols (Cioffi et al. 2009, Cioffi 2000). The proposition that 

ED nurses may not respond as early to deviations from normal vital sign parameters due to 

their specific mental model of deterioration requires further investigation to determine 

whether true differences exist and to identify the most appropriate systems for recognising 

clinical deterioration in ED patients. 

 

Third, physiological abnormalities at the ED-ward interface were associated with increased 

risk of emergency calls for clinical deterioration during first 72 hours of admission. 

Specifically heart rate and conscious state abnormalities during the last hour of ED care and 

oxygen saturation, heart rate and respiratory rate abnormalities during the first hour of ward 

care posed an increased risk of emergency call. The relationship between physiological 

abnormalities in the ED and serious adverse events is supported by other studies (Jones et al. 

2004, Burch et al. 2008, Groarke et al. 2008). Hypotension in the ED has been associated 

with in-hospital death (Burch et al. 2008, Jones et al. 2006, Sikorski et al. 2004). Tachycardia 

and tachypnoea on ED arrival have been associated with  in-hospital death (Burch et al. 

2008) and tachycardia and tachypnoea on ED arrival or in the early stages of emergency care 

have been associated with increased risk of critical care unit admission (Considine et al. 

2009). Further, tachypnoea or hypotension fulfilling MET activation criteria during ED care 

have been associated with increased risk of emergency calls for clinical deterioration during 

early hospital admission. The relationship between physiological abnormalities during the 

last hour of ED care and emergency calls for clinical deterioration during first 72 hours of 

admission warrants further investigation. It is acknowledged that not all patients had all 

parameters measured during the last hour of ED care so prospective studies than can ensure 

data completeness are needed to further our understanding of whether physiological 

abnormalities during ED care can be used to inform nursing surveillance during ward based 

care.  

 

Blood pressure and conscious state abnormalities during first hour of ward care were also 

associated with increased risk of emergency calls for clinical deterioration during first 72 

hours of admission with strong trends for statistical significance; further assessment of these 

parameters with a larger sample size is warranted. Our results show that abnormalities of 

three of the six parameters examined had a statistically significant relationship with risk of 

emergency calls for clinical deterioration during first 72 hours of admission emphasising that 
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abnormalities in the first set of physiological observations on the ward can be used to guide 

nursing surveillance and care planning during the early stages of admission.  

 

Finally, 1 in 10 patients had at least one parameter that fulfilled hospital MET activation 

criteria during the first hour of ward care and afferent limb failure occurred in more than half 

of those patients. This finding raises questions about practices and processes of care during 

early admission to the ward. It is well within the scope of practice of nurses to measure and 

interpret physiological data and escalate care of patients who are deteriorating. Thus, the 

reason for nurses’ failure to interpret and escalate care as appropriate warrants further 

investigation. One possible explanation for this finding is that the complexity of nursing 

practice is distracting nurses from focusing on physiological status during this vulnerable 

time for patients. Australian data shows that nurses perform on average, 72 tasks per hour and 

change tasks every 55 seconds (Westbrook et al. 2011). Nurses spend 37% of their time with 

patients and 25% of their activities are related to direct patient care (Westbrook et al. 2011). 

Indirect care (reviewing results, planning care, washing hands, reviewing documentation, 

returning equipment), documentation and professional communication comprise 42-47% of 

nurses’ activities (Westbrook et al. 2011, Chaboyer et al. 2008). Patient outcomes are 

optimised when nurses spend more time with patients (Duffield et al. 2011, Aiken et al. 

2002), however, observations of clinical practice suggest that much of the complexity of 

nursing care is driven by compliance with accreditation standards rather than safety 

orientated patient-centred care.    

  

MET afferent limb failure is well documented (Hillman et al. 2005, DeVita et al. 2010, 

Sandroni and Cavallaro 2011, Trinkle and Flabouris 2011) and reported rates of afferent limb 

failure vary from 23% to 50% (Trinkle and Flabouris 2011, Hil lman et al. 2005). Notably the 

MERIT study, Australia’s only randomised controlled trial of MET systems, showed that 

despite fulfilling MET calling criteria in the 15 minutes preceding specific adverse events, 

there was no MET activation in 30% of patients who had a cardiac arrest; 51% of patients 

who required unplanned ICU admission; and 50% of patients who died unexpectedly 

(Hillman et al. 2005). In our study, afferent limb failure occurred in two thirds of patients 

with hypotension and when an emergency call was activated, is was usually made within the 

first 4 hours. This finding is similar to Quach et al. (2008) who found delayed MET occurred 

in 39% patients with hypotension and there was a median delay of 5 hours.   
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Afferent limb failure occurred in 58% of patients with altered conscious state and 50% of 

patients with tachycardia or bradycardia. Further, when an emergency call was made for 

conscious state or heart rate derangement, almost half were delayed by more than 24 hours. 

Downey et al. (2008) found that delayed MET activation occurred in 35% of patients with 

altered conscious state with a median delay of 16 hours and in 24% of patients with 

arrhythmias (defined as heart rate to greater than 120 or less than 40 beats / minute) with a 

median delay of 13 hrs. We also found that afferent limb failure occurred in more than one 

third of patients with tachypnoea and when emergency calls were made, the majority were 

within the first 4 hours and all occurred within 24 hours. Quach et al. (2008) report that 50% 

of patients with respiratory distress (respiratory rate less than 8 or more than 30 breaths per 

minute and, or oxygen saturation less than 90% despite oxygen therapy) had a delayed MET 

call with a median delay of 12 hours.  

 

Limitations 

There are several limitations that should be considered when interpreting the study findings. 

Study limitations include a retrospective design and use of organisational data; however, data 

collection was performed by research nurses who had specific training and were guided by a 

data dictionary to optimise data reliability. Physiological observation data were collected 

from patient records so it is impossible to understand the accuracy of measurement of 

physiological data. There were differences in the frequency and types of parameters assessed 

during the last hour of emergency care and first hour of ward care. The larger amount of 

missing data during the last hour of emergency care is a possible confounder and may explain 

differences in the findings from ED versus ward data.  The focus of this study was patients 

admitted to medical or surgical wards and study design excluded patients admitted to 

environments with continuous physiological monitoring. Therefore, the study results may not 

be generalisable to all hospital patients admitted via the ED or to other practice settings that 

receive patients from ED. Patients were selected from three sites minimising the possibly of 

selection bias however our results may not be generalisable to other organisations with 

different processes for measuring and recording physiological data and recognising and 

responding to clinical deterioration. Finally, detailed assessment of the reasons for and 

outcomes of, afferent limb failure were beyond the scope of this study but warrant further 

investigation in future research.  

 

CONCLUSION 
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In this case control study involving 3 hospitals and 1980 patients we found that 

documentation of physiological observations at the ED-ward interface was incomplete in the 

majority of patients. Abnormal physiological parameters at the ED-ward interface were 

common and predicted subsequent emergency calls. The utility of physiological status at the 

transition between the ED and inpatient wards to guide care planning, particularly frequency 

of nursing and medical assessments warrants further analysis. Half of patients who had 

physiological parameters fulfilling MET activation criteria during the first hour of ward care 

experienced MET afferent limb failure. The reasons for and outcomes of MET afferent limb 

failure is an important area for future research.  
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Table 1: Medical Emergency Team activation criteria per site 

 Hospital A Hospital B Hospital C 

Bradypnoea (breaths/ minute)  RR < 8   RR < 8  

 

 RR < 6  

Tachypnoea (breaths/ minute)  RR >30   RR > 25   RR > 36  

Hypoxaemia (SpO2 %)  SpO2 <90% on 

oxygen 

 SpO2 <90% on 

oxygen 

 SpO2 <90% on 

oxygen 

Bradycardia (beats/ minute)  HR < 50   HR < 40   HR < 40  

Tachycardia (beats/ minute)  HR >130   HR > 120   HR > 140  

Hypotension (mmHg)  SBP < 90   SBP < 90  SBP < 90  

Altered conscious state  Acute change in 

conscious state 

 Sudden change in 

conscious state, 

patient cannot be 

roused 

 Drop of >2 GCS 

points or seizure  

Staff concern    

    

RR = respiratory rate; SpO2 = oxygen saturation; HR = heart rate; SBP = systolic blood 

pressure; GCS = Glasgow Coma Score 

 

 

 

Table 2: Normal versus abnormal physiological parameters documented during last hour of 

ED care and timing of emergency calls for clinical deterioration  

 

      Timing of emergency calls 

Parameter Frequency of 

documentation 

of parameter 

 Emergency 

call <72 

hours of 

admission 

p*  Early 

emergency 

call 

(0 - 4h) 

Intermediate 

emergency 

call 

(4.1 - 24h) 

Late 

emergency 

call 

(24.1 - 72h) 

 n %  n %   n % n % n % 

Systolic blood pressure            

 Normal 764 67.4  281 36.8 0.039  45 16.1 126 44.8 110 39.1 
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 Abnormal  370 32.6  113 30.5  22 19.4 47 41.6 44 39.0 

Heart rate            

 Normal 906 80.8  284 31.3 <0.001  38 13.4 124 43.6 122 43.0 

 Abnormal  215 19.2  99 46.0  26 26.3 40 40.4 33 33.3 

Conscious state            

 Normal 634 84.9  198 31.2 0.002  42 21.2 85 42.9 71 35.9 

 Abnormal  113 15.1  56 49.6  10 17.8 23 41.1 23 41.1 

Oxygen saturation            

 Normal 962 87.4  325 33.8 0.313  57 17.5 140 43.1 128 39.4 

 Abnormal  139 12.6  53 38.1  9 17.0 25 47.2 19 35.8 

Respiratory rate            

 Normal 989 88.5  329 33.3 0.098  52 15.8 138 42.0 139 42.2 

 Abnormal  128 11.5  52 40.6  11 21.2 28 53.8 13 25.0 

Temperature            

 Normal 490 95.0  172 35.1 0.960  29 16.9 78 45.3 65 37.8 

 Abnormal  26 5  9 34.6  3 33.4 3 33.3 3 33.4 

              

* p = comparison of emergency calls for normal vs abnormal parameters, Chi Square test  

Abnormal parameters: respiratory rate <12 or >22 breaths / minute ; oxygen saturation <95%; heart rate <60 or 

> 100 beats per minute; systolic blood pressure <90 or > 140mmHg; conscious state responsive to voice, pain or 

unresponsive; and temperature <35.0 or > 37.80C (Considine et al. 2009) 

 

Table 3: Normal versus abnormal physiological parameters documented during first hour of 

ward care and timing of emergency calls for clinical deterioration  

      Timing of emergency calls 

Parameter Frequency of 

documentation 

of parameter 

 Emergency 

call <72 

hours of 

admission 

p*  Early 

emergency 

call 

(0 - 4h) 

Intermediate 

emergency 

call 

(4.1 - 24h) 

Late 

emergency 

call 

(24.1 - 72h) 

 n %  n %   n % n % n % 

Systolic blood pressure            

 Normal 1419 71.7  491 34.6 0.057  71 14.5 219 44.6 201 40.9 

 Abnormal  561 28.3  169 30.1  31 18.3 68 40.2 70 41.5 

Oxygen saturation            
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 Normal 1650 83.3  522 31.6 <0.001  78 14.9 230 44.1 214 41.0 

 Abnormal  330 16.7  138 41.8  24 17.4 57 41.3 57 41.3 

Heart rate            

 Normal 1695 85.6  530 31.3 <0.001  72 13.6 224 42.3 234 44.1 

 Abnormal  285 16.4  130 45.6  30 23.0 63 48.5 37 28.5 

Respiratory rate            

 Normal 1783 90.1  575 32.2 0.002  73 12.7 249 43.3 253 44.0 

 Abnormal  197 9.9  85 43.1  29 34.1 38 44.7 18 21.2 

Conscious state            

 Normal 1894 95.7  623 32.9 0.051  93 14.9 275 44.2 255 40.9 

 Abnormal  86 4.3  37 43.0  9 24.3 12 32.4 16 43.3 

Temperature            

 Normal 1916 96.8  635 33.1 0.323  94 14.8 275 43.3 266 41.9 

 Abnormal  64 3.2  25 39.1  8 32.0 12 48.0 5 20.0 

              

* p = comparison of emergency calls for normal vs abnormal parameters, Chi Square test  

Abnormal parameters: respiratory rate <12 or >22 breaths / minute ; oxygen saturation <95%; heart rate <60 or 

> 100 beats per minute; systolic blood pressure <90 or > 140mmHg; conscious state responsive to voice, pain or 

unresponsive; and temperature <35.0 or > 37.80C (Considine et al. 2009) 

 

Table 4: Physiological parameters fulfilling MET activation criteria documented during first 

hour of ward care, frequency of MET afferent limb failure, and timing of emergency calls for 

clinical deterioration  

 

Parameter Measures 

fulfilling 

MET 

activation 

criteria 

(n=1980)  

 MET 

afferent limb 

failure  

 Timing of emergency calls in patients 

with MET activation criteria  

  Early 

emergency 

call 

(0 - 4h) 

Intermediate 

emergency call 

(4.1 - 24h) 

Late 

emergency 

call 

(24.1 - 72h) 

 n %  n %  n % n % n % 

 MET criteria:  

Hypotension 

34 1.7  20 58.8  10 71.4 2 14.3 2 14.3 
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 MET criteria:  

decreased 

consciousness  

87 4.4  49 58.0  10 26.3 12 31.6 16 42.1 

 MET criteria:  

Hypoxaemia 

46 2.3  24 52.2  7 31.8 6 27.3 9 40.9 

 MET criteria: 

Tachycardia 

10 0.5  5 50.0  1 20.0 3 60.0 1 20.0 

 MET criteria:  

Bradycardia 

6 0.3  3 50.0  1 33.3 1 33.3 1 33.3 

 MET criteria: 

Tachypnoea 

18 0.9  7 38.9  8 72.7 3 27.3 0 0.0 

             

MET = Medical Emergency Team; Afferent limb failure = failure to escalate the MET 

despite the presence of documented MET criteria 
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