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ABSTRACT
Aims. to examine the relationship between physiological status at the emergencyndapart
-ward interface and emergency call®edical emergency dam or cardiac arrest team

activation) diring the first 72 hours of hospital admission.
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Background: Ward adverse events are related aonormal physiologyin emergency
departmentowever thaelationship betweephysiologyat theemergency departmentard
interfaceandward adverse evenis unknown.

Design: descriptive, exploratory design

Methods: the study involved 1980 patients at three hospitals in Melbourne Ausiya@0
randomly seleeted adulsglmitted via themergency departmetat medical or surgical wards
during 2012andwho had an emergency ca#indii) 1320 adultswithout emergency calls
matched forgender, triage category, usual residence, admitting unit and age.
Results/Findings: the median age was §@arsand 48.8% were male¥he median time to
the first emergency call was 18.8 howarsd>1 abnormalparameters werdocumented in
34.9% of patients during the last hour of ED canel47.1% of patientsluring first hour of
ward careEmergency calls wersignificantlymore common in patients with heart rate and
consciousrstaterabnormalities during the last hour of emergency care and abnormal oxygen
saturationgheart ratw respiratory rate during the first hour of ward caedical emergency
team afferat limb failure occurred in 55.3%patients with medical emergency team
activation criteria during first hour of ward care.

Conclusion: The use of pysiological status at themergency departmentard interface to
guide care planning angasons foandoutcomes ofmedical emergency teaaiferent limb

failure areimpertant ares for future research.

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

SUMMARY STATEMENT
Why isthisresearch or review needed?
e Many countries are using emergency department length of stay6ohaurs as a
quality oficare indicator
e Therevare concerns that moving patiequgkly throughemergencydepartments will
resultsindincreased numbers of physiologically unstable patients transferred talhospi
wards
e There'is,a clear relatiship between physiological abnormality time emergency
departmentand subsequent ward adverse events but the relationship between
physiologicalstatus at themergency departmenward interface and warslafety is

unknown
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What arethe key findings?
e Abnormal physiological observations at temergency departmentvard interface
were common and were documented in one in three patients leavieghéngency

department and one in two patients arriving on ward

e Relationships between physiological abnormalities and risk of emergency calls for

clinical=deterioration

e Oneiin.two. patients with parameters fulfillingedical emergency teamctivation

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

afferentlimb failure.

How should the findings be used to influence policy/pr actice/r esear ch/education?

e The utility of physiological status at the transition betweerethergency department
and inpatient wards to guide care plannipgrticularly frequency of nursing and
medical assessments warrants further analysis

e The.reasonsvhy nurses do and do not activatedical emergency teafar patients
whoufulfil_ activation criteria an@utcomes ofmedical emergency teaaiferent limb

failureareimportant ares for future research.

INTROBUCTION

Many countries including Australia have introduced tdnen Emergency Department
(ED) performance indicators, particularly ED length of stapS) targets of 46 hours
(Geelhoedandide Klerk 201Baggoleyet al. 2011, Department of Health 20)1.0An area of
concernis thatsshorter ED LOS will result in increased numbers of physiologicallyalest

patientstransferred to hospitavards, which may lead to increased emergency d¢atls

clinical "deteriorationsuch as cardiac arrest team or Medical Emergency Team (MET)

activationduring the early stage of hospital admissi@onsidineet al. 2014. Although

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

(DeVita et al. 2004 Joneset al. 2011 Bellomo et al. 2003, the inhospital mortality of
patients who have an MET review is aghhas 34%(Buist et al. 2002 Casamentet al.
2008, Calzavaccat al. 2010 making MET activation a high risk patient evédbneset al.
2012).

Studiesof emergency calls for clinical deterioration in patients admitted to medical or

surgical wards from the EBhow that a many as onquarter of hospital widemergency
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calls arein patients admitted to medical or surgical wards via ED during the first 24 hours of
emergency admissio(Considineet al. 2014. Up to half of emergency calls for clinical
deterioration occurring during the first 24 hours of emergency admiss&omin the first 8
hours Berkovitset al. 2013).

Background

Severalstudiesshave investigated the relationship between physiological status in ED and
patient outcomes, such as hospital admis@@urchet al. 2008, in-hospital deatl{Groarke

et al. 2008 Burch et al. 2009 need for critical care admissiq@roarkeet al. 2009 and
emergency. callfh the ealy stages of hospital admissigB@onsidineet al. 2015a, Considine

et al. in pres¥=Predictors of hospital admission include systolic blood pressifié mm Hg,

pulse rate »>130 beats per minute, respiratory rate bBfaths per minute, temperature
>38.5'Celcjus andaltered conscious sta(Burchet al. 2008. Predictorsof in hospitaldeath

were includesystolic blood pressurel00 or>200 mm Hg, respiratory rate >30 breafies
minute andaltered conscious sta(Burchet al. 200§. Known predictors of unplanned ICU
admission in _patients admitted to hospital through the ED are older age, male sex, highe
acuity triage=eategory and a history of comorbid conditifffrest et al. 2009. Clinical
factors evident on ERrrival predictive otritical care admission (ICU and CCU) in patients
triagedas low to moderate acuity were chief complaintsaafsea, vomiting and diarrhoea on

ED arrival; heart rater temperature abnormalities at triage; and respiratieyor heart rate
abnormalities at first ED nursirassessmerf{Considinest al. 2009.

A study camparing matcheafents whalid and did not require an emergency call within 72
hours of admission to a hospital ward from the #Dwed that the emergency call patients
were more' likely to have physiological abnormalities fulfilling hospidET activation
criteria during ED care @7% vs 23.8%; p<0.001{Considineet al. 20153. Further,
emergency callgpatienthiad more irhospital deaths (16.5% vs 3.6%, p<0.00hpre ICU
admissions (11.8% vs 0.7%, p<0.001) and longer hospital length ohstalyaf= 8 days vs

5 days, p<0.001) thanpatients who did not require an emergenayl (Considineet al.
2015a). Specifically, achypnoea (AOR=2.69, 95%CIl. 1.78 4.07) or hypotension
(AOR=1.43, 95%CI: 1.06 2.03) fulfilling MET activation criteria during ED carerere

associated witlincreased risk of emergency calithin 72 hoursof admission(Considineet
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al. 20153. 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 wtdsa et

al. in pres}. For each breath per minute increase in respiratory(@®el.07, 95%CI1.02 -

1.12) orbeat per minute increase in heart rate (DR2,95% CI 1.002 - 1.030)ncreased

the risk of, MET activation during the first 24 hours of hospital admis@ibora et al. in
pres$. Againg,patients with MET activation within 24 hours of admission, fezhter
mortality than like patients who did notqeire a MET call21% vs 6%, p = 0.0003)

The strongmrelationship between abnormal physiological states duringceE® and
subsequent adverse events on the ward raise questions about whether or not thegsatient
stable enough for transférom the EDto the wardsintra-hospital transfer is recognised a
period of thigh patient risk for critically ill patienf®\ustralasian College for Emergency
Medicine (ACEM)et al. 2015. There are studies of intteospital transfer opatients from

ED to inpatient‘wards from a handover perspect@@eg and Coiera 201¥Venkateshet al.
2015) but no studies of the transfer procesel particularly patient assessment during this
time. Whether patient physiological status at this critical juncaireovement from ED to
hospital wardshas a relationship with emergency calls for clinical deterioration in the early

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

THE ST.UDY

Aim

Theaim of this studyvasto examine the relationship betweaanysiologicalstatusat the ED
ward interfaceand emergency calls for clinical deteriorati@uring the first 72 hours of
hospital admissiowia the ED The EDward interface was defined as the last hour of ED
care and first hour of ward care. This period was chosen because observatiortsiagd pra
highlight this as a period of intensive activity related to patient flow and meeting ED and
hospital performace targets.During this time, here is tension between ensuring
physiological stability and patient safety and patient movement to maintain ED gmthlhos
function. At all_sites there were policies mandating physiological observatiorgnagssan

to clinical,areas, including wards but thevere no formal policies mandating physiological
observations when leaving a clinical area, including the ED. Emergency callsriicalcli
deterioration were defined as a Medical Emergency Team (MET) or cardiac teaest

(CAT) activation. Time of hospital admission was defined as the time the patient left the ED.
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The specific research questions were as follows:

) What were the timing and outcomes of emergency calls for clinical deterioration
during the first 72 hours of hospital admission via the ED?

i) 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 phlygical parameters during the
last-hour of ED care or first hour of ward care with subsequent emergency calls
forclinical deterioration?

iv) What was the frequency of MET afferent limb failure in patients who had
physiological parameters fulfilling MET acttion criteria documented during

first hour of ward care?

The timng of emergency cadl during the first 72 hours of hospital admission were
categorised as follows:

e no.emergency call

e ‘earlyemergency calbccurringduring the firsé hours of admission,

e _intermediateemergency calbccurringbetween 4.1-24 hours of admission and

e late'emergency calbccurring between 24.1-72 hours of admission.

The time pointfor emergency calls were choseased on the methodoleg of othersingle

site studies that have examined emergency calls withitMta et al. in press Considinest

al. 2019 and 72 hourgConsidineet al. 2014 of admission in similar patient cohortsarly
emergency.calleccurring within 4 hours of admission to the warere deliberately included

for two reasons. First, the majority of initial care planning and interventions for new patients
admittedstoswards occurs during this period of time. Second, there have been suggestions that
performance targets requiring shorled 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 physiologicalparameters were defined as respiratory rat@2Breaths / minute,
oxygen saturatior95%, heart rate 60-100 beats per minute, systolic blood pressurd 8D
mmHg, alert conscious state and temperature-36.8C (Considineet al. 2009. MET

afferent limb failure was defined as failure to make an emergency call in patienli@dulf
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hospital MET activation criteria(Trinkle and Flabouris 20)1Afferent limb failure was an
area of focus of this study as it iecognisedas a patient safety performance indicator
(Trinkle and Flabouris 2011).

Design

A descriptivesexploratory design was used to address the researchThisnstudywas a
secondary-analysis afata from a caseontrol study that aimed to examine the relationship
between MET=or cardiac arrest team (CAT) call within 72 hours of emergeimagsion and

physiologicalstatusithe emergency department (HQpnsidineet al. 2015a).

Setting

The study was' conducted at three hospitals in metropolitan Melbourne. The number of
admissionswiasthe ED per year is approximately 23268 Hospital A, 26012 at HBspitd

30413 atw=Hospital C(National Health Performance Agency 2D1&t all hospitals,
deteriorating ED patients were managed by ED clinicians within their own resoWaes
patients who meet predefined criteria for clinical deterioration or who have a -cardio
respiratory arrest are immediately attended by the MiETcardiac arrest teamin all
organisations, th&ET or cardiac arrest teacomprised the usuahajor componentof a

rapid response,systemfferent and efferent limb®eVita et al. 2010. Theafferent limbor

the methed of detecting patients at rnigkserious adverse evergadcalling forhelp DeVita

et al. 2010 wasbased on a single parameter trigger approach whereby patients had to fulfil
only one of the predefined criteria for clinical deterioration for MET to bevated. The
efferent limborteam that responds to calls for assistaimVita et al. 2010, conprised an
intensive caresdoctor, 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
anaesthetisaindcoronary care nurse is addétD patient assessment data wergered into

an electronicED information systermat Hospital A and hand written onto paper chénet

are later scanned into the patient’s electronic medical re¢drspitals B and COn 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-casgrol study that examined the relationship
between MET or CAT call within 72 hours of emergency admission and physioletatas
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in the ED(Considineet al. 20154. There wee 660randomly selecteddults admitted via the
ED to noamonitored medical or surgical wards during 2@t2iwho hadan emergency call
for clinical deterioratiorwithin 72 hours of admission an®20 adultsmatched forgender,
ED triage category, place of usual residence, admitting unit anoh aggom an emergency
call did not occurPatients aged less than 18 yeaients transferred from the ED to a ward
with continueus monitoring (such as intensive care unit) digpendency unit, coronary care
unit (CCU);.neurosurgery, cardiac surgarnydthoracic surgeryards)andpatients admitted
to short*taywunits or observation wards, mental health and maternity waeds excluded
SPSS Version=21.{IBM Corporation 2013 was used toundertake randonselecion.
Patients were then categorised into four groups based on the timing of their emergency call
for clinical deterioration as described above:cad, early call (0-4 hours afteradmissio,
intermediatecall (4.1 — 24 hoursafter admission and late call Z4.1 — 72 hoursafter

admissio

Data collection

Study data were collected by retrospective medical record &®atientcharacteristicand
assessment of physiologichtusduring the last hour of ED care and first hour of ward care
were collected for each patient. For patiemtso had an emergency cathe type and
outcome of“emergency callwere also collected For the purposes of this paper,
physiolagical statugefers to assessmewnf one or more of the following parameters
respiratory rate, oxygen saturation, heart rate, systolic blood pressurejogsnstate
temperature_and pain scok complete set of physiological observations was defined as
assessment ofirespiratory rate, oxygearséion, heart rate, blood pressure, temperature and
conscious ‘stat@s 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 edetatuithy

sites andeakin 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 Kolmog®novnov test),
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medians and interquartile ranges (IQRs) are presented and befseepncomprisons were

performed using Chi Squatest. Statistical significance was indicated by @05.

Reliability and validity

To ensure,consistency of data collection, a project specific data collembioanddetailed
data dictionaryweredeveloped and piloted by the research tdaata were collected bgne
research nurse/per sitine threeresearch nurses had specific training in the use of the tool
and data dictionary byjnembers of the research teamd)IC

RESULTS

Emergency call characteristics and outcomes

There were 1980 patients included in the studg; median age wa&8 years (IQR =63 to

85) and 48@%=were males (nED14).In patients who had an emergency call (n=660), the
median timesfrom leaving the ED to the fiestnergeny call was 18.8 hours (IQR 7.®

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€3rfgrcalls(n=102),
12.2 hours (IQR 7.8 to 17).%or intermediate callén=287)and 42.3 hours (IQR 31.4 to 54.4)
for late ealls (n=271). Themajority of patients (87.2%, n=5/@H0 remained on the ward
immediately following an emergency ¢a.6% (n=57660) were transferred to ICU and
2.3% (n=15/660) died.

Overall, thesinhospital mortality was 7.9%n€156/1980). he inhospital mortality was
3.5% (47/1320) ipatients withno emergency callFor patientswith emergency callghe in
hospital mortality wad8.6% (19/102)n patientswith early emergency call49.8% (57/287

in patients with intermediatemergency cadl and12.2% (33/271)in patientswith late
emergency callA limitation of medical treatment ordevas in place on ED discharge for
22.0% (n=436)patientand 22.9% (n=100) of these patients died in hospital. Vigagents
with limitation of medical treatmertrders were excludethe inhospital mortality was 0.9%
(10/1074) for patientswith no emergency callwas 9.0% (6/67) in patients with early
emergency calls, 10.0% (21/207) in patients with intermediate emergencyanad®s8%

(19/199 in patients with late emergency call
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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 documentatton of a
least one physiological parameter. The median number of parandemmentedvas 4

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

care is shownin Figure 1. A complete set of physiological observatiof&ustralian
Commissionsen Safety and Quality in Health Care (ACSQHC) R0ot08urredin 15.0%
(n=297/1980 of'all patients;14.4% (n=190)of patientswith no call; 12.5% of (n=34)
patientswitheearly cals;, 17.1% (n=24)f patientswith intermediatecalls and 23.5% (n=49)

of patientswithslate cals (;° = 8.448, p=0.038)

During the last. hour of ED carg4.9% (n=691/19800f patients hadne or more parameters
that were @abnormal, bithesedid not necessarily fulfihospital MET activation criteria. e
mostcommon abnormal parameteveresystolic blood pressure (32.6%gartrate (9.1%)
and consciousrstat€15.1%) (Table 2 Subsequentmergency callon the wardwere less
common in ptients with abnormalystolic blood pressu@nd more common in patients with
heart rate andonscious statabnormalities during the last hour of emergency (eable 2).
Patients with. abnormal systolic blood pressared abnormal conscious statad lower
proportion_of _early calls comparedith late and intermediate calls; and patients with
abnormal heart,rate had a higher proportion of intermediate calls songparedvith early
and latercallgTable 2)

Physiological,assessment during first hour of ward care

At least one physiological parameter was documented in 94.6% of patients (fi:9B8y3
during thefirstshour of ward care. The median number of parameters measured was 6 (IQR =
5 to 7). The frequency of documentation of specific parametsigeown in Figure€. During

the first hour ofward care, a complete set of physiological observati@asstralian
Commisson on Safety and Quality in Health Care (ACSQHC) 20d€curredin 53.7%
(n=1064) of all patients53.2% (n=702) of patients with realls; 54.9% of (n=56) patients

with early calk#60.6% (n=174) of patientwith intermediatecalls and 48.7% (n=132pf
patients with late cadl (¢* = 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 pres&&4), oxygen sturation
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(16.P0) andheart rate(16.4%) (Table B Patients with abnormalxygen saturationheart
rateand respiratory ratduring thefirst hour of ward care were significantly more likely to
require an emergency call during the first 72 hours of admnig3 able3). When timing of
emergency call was examined, patients with abnormal oxygen saturation had lower
proportion of early calls comparedth late and intermediate callPaients with abnormal

heart rateor.respiratory rathad a higher proportioof intermediate calls when compared
with early and late call€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 crif€ahle

1) and the subsequent incidence of M&Terentlimb failure. During the first hour of ward
care,9672=parameters were measured in 1980 patients. Of B@bkgarameters fulfilled
hospital METwactivation criteria irl88 patients. The majority of patients had a single
documented parametdulfilling MET activation criteria. Only seven patient hadtwo
parameterghat fulfilled MET activation criteriathreepatients hadhreeparameters fulfilling
MET activation criteria(Table 4) Afferent limb failure occurred in 53.7% afocumented
parameterdulfilling MET activation criteria(n=108/201).At a patient level, afferent limb
failure occurred.in 55.3% (n=10488) patientswith MET activation criteria.

Afferent limb failure occurred iB0-58.8% of occurrencesf hypotension, léered conscious
state, hypoxaemia, tachycardia and bradycaaaid 38.9% of occurrences of tachypnoea
(Table 4).Themajority of emergency calls for hypotension (71.4%) saxchypnoea (72.7%)
were earlycalls‘the majority of calls for tachycardia were intermedieddis (60.0%) and

calls for alterecConscious site and hypoxaemia tended to be spread across the time points
studied(Table 4).

DISCUSSION

This study hadeur major findings. First, early calls within the firsfour hours of hospital
admission,were uncommon (15.4% of ca#leyl the period of highest risk for an emergency
call seems to be between 7 and 38 ho8Sexond there was variability in physiological
assessmenand high frequency of abnormal physiological observati@atsthe EDBward

interface Third, there were clearelationships between physiological abnormalitéshe
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ED-ward and risk of emergency calls for clinical deterioratibmally, one in two patients

with parameters fulfilling MET activation criterexperienedafferent limb failure

Published studies of emergency calls in ward patients following hospital admissitmevi
ED report that approximateli®s of patients admiéd from ED to noscritical careareas will
have & emergency call for clinical deterioratiomithin 24 hours ofhogital admission
(Considineet al. 2014 Mora et al. in presy and 3.3%of patients have an emergency call
within 72 shoursof hospital admission (Considinest al. 2014. The median time to
emergency eallsin our study was 18.8 hours Whgcshortethanthe 36 hours and 59 hours
reportedin studiesby Considineet al. respectively(2014, 2012).The reason for this
difference is un@ar. Both Considinest al. (2014, 2012}ktudies were single site studidmsit
our study .included three hospitat® the differences in results may be frooultural

differencessirrecognising and responding to deterioration between sites.

Inconsistenphysiological assessment at the-&Brd may increase the risk of unrecognised
clinical deteriorationA complete set of physiological observatiqAsistralian Commission

on Safety and Quality in Health Care (ACSQHC) 200@s 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 studie®f.documentation of physiological observatioreportthatcomplete vital signs
occur ing72%0f patients(Bleyeret al. 201]). However the studpy Bleyeret al. (2011) had

a sample of over one million individual vital sigreasures 7,722 patients andtal signs

were entered electronicallinto the hospital data system and based on physician otders
our study physielogical observations were measured according to the clinical judgement of
nursesand thesoutcome of interest washiasptal 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 sipgtametetrigger MET systenwith
activation,reliant on measurement of respiratory rate, oxygen satjragart rate, blood
pressure and conscious statoor measurement and documentation of physiological
observations particularly preeding adverse events such as cardiac arrest, unplanned
intensive care admission or unexpected deattwell reported in other studid€henet al.

2009, Cretikoset al. 2008 Fieselmanret al. 1993 Hillman et al. 2005 Hillman et al. 2003,
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McGainet al. 2008 Chellelet al. 2001, Skrifvarset al. 2009 It may be argued thdhe risk

of unrecognised clinical deterioratiancreasess a consequence of incomplete assessment
This notion is reinforced byour finding that patients with early emergency calls were
significantly less likely to have a complete set of physiologaizservations Australian
Commission on Safety and Quality in Health Care (ACSQHC) pab@n comparedavith
patients withsintermediate or late cafisdthat physiological abnormalities were not detected
during last hour/of ED care because they were not measured.

Second, abnermal physiological observatigreye 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 onthe ward hadat leastone abnormal physiological parametieicumentedhat did

not necessarily fulfil hospital MET agation criteria The high frequency of physiological
abnormalities=inhospital patients is supported by other studies. One or more abnormal
observatiossare‘reported ir15% to 80% of hospital patientAshworth 2002 Goldhill and
McNarry 2004 Considinest al. in pres¥ andat any point in tim&% to 14%of ward patients
(Bucknalletal. 2013 Shearest al. 2012 Buist et al. 2004 Guinaneet al. 2013 Tirkkonen

et al. 2014) and 2% t&@5% of ED patient§Hoskinget al. 2014, Considinet al. 2015b)fulfil
hospital or local METactivation criteria.This study is the first to highlight that abnormal
physiologicalsparametershat have not yet reached MECtivation criteriaare 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
deteriorationthat shape their recognition afd response to, abnormal physiological
assessmentyfindings. Mental models and illness scripts are cognitive strubairdmld
clinically relevant descriptions of typical patients and consequences of patient prabl@ms

act as organisers of information in memd@8chmidtet al. 199Q Custers 2016 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
formal MET 'system. In contrast, MET is well established in ward settings and MET
activation criteria is central to ward nurses’ clinical practMandatory MET activabn in

the context of single parameter calling criteria would also strongly reinforce ward nurses’
schemas ofecognising and respondiginical deteriorationThus ED nurses’ recognition of

andresponse to, abnormal physiology are unlikely to be consigtigh ward nurses’ mental
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models and illness scripts of clinical deterioration which are more likelyetdefined by
MET crnteria and escalation protocol€ioffi et al. 2009 Cioffi 2000). The promsition that

ED nurses may not respomlg earlyto 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 identtig mostappropriate systems for recognising

clinical deterioration in ED patients

Third, physielegical abnormalities at the Eiard interface were associated with increased
risk of emergency calls for clinical deterioration during first 72 hours of ainis
Specifically heart rate and conscious state abnormalities during the last hour of ED care and
oxygen saturation, heart rate and respiratory rate abnormalities during thedrsf ward

care posed_an increased risk of emergency. CHfle relationship betwen physiological
abnormalitiestintthe ED and serious adverse events is supported by other(§trdiest al.

2004, Burehet=al. 2008 Groarkeet al. 2008. Hypotension in the ED has beersasiated

with in-hogpital death (Burcé al. 2008,Jonest al. 2006, Sikorsket al. 2004).Tachycardia

and tachypnoean ED arrivalhave been associatedith in-hospital death(Burch et al.
2008)and tachyecardia and tachypnoea on ED arrival or in the early stages of emergency care
have been associated with increased risk of critical care unit admig¢Sionsidineet al.

2009). Furtherstachypnoea or hypotension fulfilling MET activation criteria during EP car
have been associated with increased risk of emergency calls for clinicaraéten during

early hospital admissioriThe relationship between physiological abnormalities during the
last hour of ED _care and emergency calls for clinical deterioration during/8r&burs of
admissionwarrants further investigation. It i@cknowledged that not all patients had all
parametersneasured during the last hour of ED caoeprospective studies than can ensure
data completeness are needied further our understanding oivhether physiological
abnormalities during ED care can be used to inform nursing surveillance durichdpassd

care

Blood pressuresand conscious state abnormalities diirsichour of ward care were also
associated with increased risk emergencycalls for clinical deterioration during first 72
hours of admission with strong trends &batisticalsignificance further assessment of these
parameters with a larger sample size is warrar@a. results show thabnormalities of

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

emergency calls for clinicaleterioration during first 72 hours of admissemphasising that
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abnormalities irthe first set of physiological observations on the wadbe used tquide

nursing surveillance and care plannthging the early stages of admission.

Finally, 1in 10 patientshad at leastone parameterthat fulfilled hospital MET activation
criteria during the first hour of ward care agffrent limb failureoccuredin more than half

of those patientsThis finding raises questions abquractices and processes of cdrging
early admission to the ward. It is well within the scope of practice of nurses to measure and
interpretr physiological data and escalate care of patients who are deterioratisgthe
reason fornurses’failure to nterpret and escalate care as appropneaerans further
investigation.One possible explanation for this finding that the complexity of nursing
practiceis distracting nurses from focusing on physiological status during this vuleerabl
time for pati@ts.Australian data shows that nurgesform on average, 72 tasks per hour and
change tasks"every 55 secolfdéestbrooket al. 2011). Nurses spen87% of their time with
patientsand«25% of their activities are related to direct patient Afestbrooket al. 2011J).
Indirect care (reviewing results, planning care, washing hands, reviewing eloition,
returning equipment), documentation and professional communicadioprise42-47% of
nurses’ activities (Westbrooket al. 2011 Chaboyeret al. 200§. Patient outcomes are
optimised when nurses spend more time with patiéDtsfield et al. 2011 Aiken et al.
2002), however, loservations of clinical practice suggest thaich of the complexity of
nursingg€are _is driven by compliance wititcreditationstandards rather thasafety

orientatedoatientcentred care.

MET afferent limb failure is well documente(Hillman et al. 2005 DeVita et al. 201Q
Sandroniand,Cavallaro 201 Trinkle and Flabouris 20)%nd reported rates of afferent limb
failure vary from 23% to 50%Trinkle and Flabouris 201 Hillmanet al. 2005. Notably the
MERIT ‘study, Australia’s onlyrandomisedcontrolledtrial of MET systems showed that
despite fulfilling MET calling criteria in the 15 minutes preceding specific adverse events,
there waso MET activation in 30% of patientsho had acardiac arrest51% of patients

who required_unplanned ICladmission and 50% of patients who diednexpectely
(Hillman-et al. 2005. In our study, afferent limb failure occurred in two thirds of patients
with hypotensiorand when an emergency call wadivated is was usually made within the
first 4 hours. This finding is similar to Quaehal. (2008)who found delayed MET occurred

in 39% patients witlhypotension anthere wasa median delay of 5 hours.
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Afferent limb failure occurred in 58% of patients with altecehsciousstate andb0% of

patients with tachycardia or bradycardia. Furtivenen an emergency call was mafde
conscious state or heart rate derangement, almost half were delayed by more than. 24 hours
Downeyet al. (2008)found thatdelayed MET activatio occurred in 35% of patients with
altered conscious state with a median delay of 16 hours ar##%m of patients with
arrhythmias(defined as heart rate to greater than 120 or less than 40 beats / minute) with a
median delay of 13 hr&Ve also found thaafferent limb failure occurred imore than one

third of patientswith tachypnoea and when emergency calls were made, the mayergy

within thefirst«4=hours and all occurred within 24 hours. Quetchl. (2008)report that 50%

of patients with respiratorglistress (respiratory rate less than 8 or more than 30 breaths per
minute and, Oor oxygen saturation less than 90% despite oxygen thleaapg)delayed MET

call with aimedian delay of 12 hours.

Limitations

There areseverallimitations that should be ceidered when interpreting the study findings.
Study limitations include a retrospective design and use of organisationahaatver, dta
collectionwas performed by research nurses Whd specific training and were guided &y

data dictionary to optime data reliability.Physiologicalobservation data wereollected

from patientsrecords so it is impossible to understand the accuracy of measurement of
physiolagical 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 arhount
missing data during the last hour of emergency care is a possible confounder and may explain
differencessin‘the findingkom ED versus ward dataThe focus of this study wastients
admitted tomimedical or surgical wards and study design excluded patients admitted t
environments with continuous physiological monitoring. Therefine studyresults may not

be generalisable to all hospital patients admitted via th@rmBD oher practice settingshat

receive patients from E[Patients were selected from three sites minimising the possibly of
selection biashowever our results may not be generalisable to adhganisationswith
different processes fomeasuring and recording physiological data and recognising and
responding_toclinical deterioration.Finally, detailed assessment of the reasonsafut
outcomes of, afferent limb failure were beyond the scope of this study but warrant furthe

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 observati@ighe EDward interface was incomplete the
majority of patients Abnormal physiological parameterat the EDward interface were
common angredicted subsequent emergencysdlhe utility of physiological status at the
transition between the ED and inpatient wards to guide care planning, partitndgugncy

of nursing_and, mdical assessmentsgarrants furtheranalysis.Half of patientswho had
physiological parameters fulfilling MET activation critedaring the first hour of ward care
experiencd*MET afferent limb failureThe reasons foandoutcomes oMET afferent limb

failure is anvimportant 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
Tachypnoeas(breaths/ minute « RR >30 +RR > 25 «RR > 36
Hypoxaemia (Sp&%o) « SpG, <90% on « SpG <90% on « SpQ <90% on

oxygen oxygen oxygen
Bradycardias(beats/ minute) « HR <50 «HR <40 +HR <40
Tachycardia (beats/ minute) « HR >130 +HR >120 +HR > 140
Hypotension (mmHQ) « SBP <90 « SBP <90 « SBP <90
Altered conscious state « Acute change ir« Sudden change in . Drop of >2 GCS

conscious state conscious state, points or seizure
patient cannot be
roused
Staff concern v v v

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

pressure; GCS«= Glasgow Coma Score

Table 2 Normal«wersus abnormal physiological parameters documented during last hour of
ED care andtiming of emergency calls for clinical deterioration

Timing of emergency calls

Parameter Frequency of Emergency p* Early Intermediate  Late
documentatior  call <72 emergency emergency emergency
of parameter hours of call call call
admission (0-4h) (4.1-24h) (24.1-72h)
n % n % n % n % n %

Systolic blood pressure
e Normal 764 67.4 281 36.8 0.039 45 16.1 126 448 110 39.1
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e Abnormal 370 32.6 113 30.5 22 194 47 416 44 39.0

Heart rate
e Normal 906 80.8 284 31.3 <0.001 38 134 124 43.6 122 43.0
e Abnormal 215 19.2 99 46.0 26 263 40 404 33 333

Consciousstate

e Normal 634 84.9 198 31.2 0.002 42 212 85 429 71 359
e Abnormals113= 15.1 56 49.6 10 17.8 23 411 23 411
Oxygen saturation

e Normal 962 874 325 33.8 0.313 57 175 140 431 128 394
e Abnormal 139 12.6 53 38.1 9 170 25 472 19 358
Respiratory'r ate

e Normal 989 885 329 33.3 0.098 52 15.8 138 42.0 139 42.2

e Abnormal 128 11.5 52 40.6 11 212 28 53.8 13 250
Temperature

e Normal 490 95.0 172 351 0960 29 169 78 453 65 37.8
e Abnormal 26 5 9 346 3 334 3 33.3 3 334

* p = comparison of emergency calls for normal vs abnormal paraméterSquare test
Abnormal parameters: respiratory rate <12 or >22 breaths / minute ; oxygen saturation <95%; heart rate <60 or
> 100 beats'perminute; systolic blood pressure <90 or > 140mmHg; conscious state responsive to voice, pain or

unresponsive; and temperature <35.0 or >%Y7(€onsidine 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 Emergency p* Early Intermediate  Late
documentation  call <72 emergency emergency emergency
of parameter hours of call call call
admission (0-4h) (4.1-24h) (24.1-72h)
n % n % n % n % n %

Systolic blood pressure
e Normal 1419 71.7 491 34.6 0.057 71 145 219 446 201 40.9
e Abnormal 561  28.3 169 30.1 31 183 68 402 70 415

Oxygen saturation
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e Normal 1650 83.3 522 31.6 <0.001 78 149 230 441 214 41.0

e Abnormal 330 16.7 138 41.8 24 174 57 413 57 413
Heart rate

e Normal 1695 85.6 530 31.3 <0.001 72 13.6 224 423 234 44.1
e Abnormal 285 16.4 130 45.6 30 23.0 63 485 37 285

Respiratoryrate
e Normal 1783. 90.1 575 32.2 0.002 73 12.7 249 43.3 253 440
e Abnormal 197 9.9 85 43.1 29 341 38 447 18 21.2
Conscious state
e Normal 1894 95.7 623 32.9 0.051 93 149 275 44.2 255 40.9

e Abnormal (86 4.3 37 43.0 9 243 12 324 16 433
Temperature

e Normal 1916 96.8 635 33.1 0.323 94 148 275 433 266 41.9
e Abnormal...64 3.2 25 39.1 8 320 12 480 5 20.0

* p = comparisonof emergency calls for normal vs abnormal parameterSquare test
Abnormal parameters: respiratory rate <12 or >22 breaths / minute ; oxygen saturation <95%; heart rate <60 or
> 100 beatssper-minute; systolic blood pressure <90 or > 140mmHg; conscious state responsive to voice, pain or

unresponsive; anditemperature <35.0 or >%7(€onsidine 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 MET Timing of emergency callsin patients
fulfilling afferent limb with MET activation criteria
MET failure Early Intermediate Late
activation emergency emergency cal emergency
criteria call (4.1 - 24h) call
(n=1980) (0 - 4h) (24.1 - 72h)
n % n % n % n % n %

e MET criteria: 34 1.7 20 588 10 714 2 14.3 2 14.3

Hypotension
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MET criteria:
decreased
consciousness
MET criteria:
Hypoxaemia
MET criteria:
Tachycardia
MET criteria:
Bradycardia
MET criteria:
Tachypnoea

46

10

18

4.4

2.3

0.5

0.3

0.9

49

24

58.0

52.2

50.0

50.0

38.9

10

26.3

31.8

20.0

33.3

72.7

12

31.6

27.3

60.0

33.3

27.3

16

42.1

40.9

20.0

33.3

0.0

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

despite the presence of documented MET criteria
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