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ABSTRACT
BACKGROUND: Rapid response calls (RRCs) are designed to appropriately manage clinical deterioration. 
However, not all RRCs are appropriate due to medical futility or the patient’s wishes. Incidence and costs 
associated with avoidable-RRC (ARRC) remain underexplored. 

AIMS: The aim of this study was to describe the incidence and costs of ARRC activations in older patients. 

METHODS: We retrospectively reviewed RRCs in patients aged ≥80 years over six months. We defined ARRC 
as RRC activations despite clear documentation confirming not for further RRCs. Data on investigations, 
equipment and management of each ARRC were analysed. We then micro-costed each ARRC using standard 
references.

RESULTS: Ten percent (25/255) of RRCs were ARRC (mean age 85.6 years) with most patients (88%) 
admitted under medical teams. Median duration of ARRC was 22 minutes (IQR 7–38 minutes). Palliative care 
services were underutilised (40%). Most patients (94.4%) died soon a� er ARRC. The costs for investigations, 
equipment and management was AUD $2,267.01, opportunity costs were AUD $3,861.55, with a grand total 
cost of AUD $6,128.56. 

CONCLUSION: ARRC, noted in 10% of RRCs, are associated with increased time and financial costs. Further 
research is required to better understand ARRC triggers to reduce the burden of ARRC on patients, carers 
and hospital sta� . 

Rapid response systems (RRS) were de-
veloped to improve patient safety1 and 
consist of an afferent arm for iden-

tifi cation of deteriorating hospital patients 
and triggering of a clinical review, and an 
efferent arm that responds to patient deteri-
oration by rapidly deploying a team led by a 
physician or a nurse with appropriate criti-
cal care expertise.2 RRS have been widely ad-
opted throughout Australia and New Zealand 
to identify deteriorating patients with the 
aim to prevent serious adverse events such 
as cardiac arrest.3 Operating a RRS has fi nan-
cial and resource implications, although they 
are hard to evaluate in the context of wider 
hospital costs. We believe that RRC activa-
tions may reduce the overall healthcare 
expenditure by expediting optimal delivery 
of care to the deteriorating patient. 

RRS are increasingly detecting patients 
who are actively dying and have therefore 
become a surrogate way of providing 
end-of-life care (EOLC) to such patients.4 It 
is also evident that not all rapid response 
call (RRC) activations are clinically appro-
priate and may not necessarily refl ect a 
person’s wishes.5,6 Older people are particu-
larly at risk of such avoidable RRCs as they 
represent a substantial proportion of the 
inpatient population7 and have multiple 
comorbidities, placing them at a higher risk 
of clinical deterioration.8,9 These patients 
may not wish to have life-prolonging 
measures performed but have not had the 
opportunity to have that adequately commu-
nicated to the treating team.10

There are signifi cant knowledge gaps with 
regards to erroneously activating RRCs in 
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patients with clearly documented treatment 
limitations specifying that they are not 
for further RRCs. Such erroneous calls are 
avoidable. This has the potential to cause 
not only distress to the patients and their 
relatives but could also lead to increased 
costs to healthcare settings. Previous studies 
have specifi cally excluded such patients 
who were “not for a RRC” because their 
needs and management were “complex”.11 
In addition to contravening patients’ wishes, 
avoidable RRCs (ARRC) are also associated 
with time and fi nancial costs. This includes 
obvious expenses such as equipment usage 
and staff wages but also the opportunity cost 
of removing clinical staff from attending to 
duties they would otherwise be performing. 
Despite this, no studies have examined the 
fi nancial cost associated with ARRC.12

We aimed to retrospectively identify 
the incidence of ARRC in older people and 
explore the time and fi nancial costs asso-
ciated with them. 

Methodology
We retrospectively reviewed the medical 

records of all RRC activations in people 80 
years of age and over admitted to Frankston 
Hospital (Victoria, Australia) from 1 March 
2015 to 31 August 2015 who had at least one 
avoidable RRC (ARRC). Frankston hospital is 
the major hospital within Peninsula Health 
serving the metropolitan and regional areas 
of Mornington Peninsula. Frankston hospital 
has 454 beds, a 15-bedded ICU and had 
61,711 admissions and discharges in the last 
12 months. 

Patient selection
We have included patients over 80 years, 

as these patients are the most vulnerable 
and are likely to have limitations of medical 
treatment (LOMT).13 Hence, we chose them 
as the target study group.

Classification of appropriateness
A resuscitation care plan is discussed with 

all appropriate patients and recorded on a 
dedicated document (see Supplementary 
Figure 1). This document indicates the 
outcome of the discussion between doctors, 
patient and occasionally carers regarding 
the nature of appropriate interventions in 
the event of clinical deterioration or cardiac 
arrest. Any plan to limit resuscitation is 
discussed with senior medical staff directly 

responsible for the patient’s management 
during that hospital admission. 

We defi ned ARRC as a RRC activation 
occurring despite a patient having prior 
documentation limiting their medical inter-
ventions to have no further RRC activations. 
The decision that a patient was not for 
further RRCs was made as a direct conse-
quence of earlier RRCs, when resuscitation 
plans were revised to “treatment aimed at 
symptom management” and “not for further 
RRC”. The decision that a patient should 
not have any further RRCs was made by the 
patient or their relatives, treating team, and/
or by the RRC team in conjunction with the 
treating team. Once it was documented that 
a patient should not have any further RRCs, 
any further RRC during the same admission 
was defi ned as avoidable. 

Rapid response system (RRS) in 
Frankston Hospital

The RRS in Frankston Hospital was estab-
lished in 1999. The rapid response team 
(RRT) in this hospital includes a critical 
care liaison nurse (CCLN) (between 8:30 
and 22:00) or ICU nurse (between 22:00 
and 08:30), an ICU registrar and a medical 
registrar. If a “Code Blue” is called, an 
additional ICU nurse and a coronary-care 
trained nurse also attend. An anaesthetist 
is also available if required for airway 
management. 

Approximately 8–10 local staff members 
are usually present during a RRC including: 
2–3 bedside nurses; ward in-charge nurses; 
home-team doctors (which may include 
a hospital medical offi  cer or registrar, an 
intern and a consultant); and a patient 
services manager (PSM). 

End-of-life care in Peninsula Health
“Medical Futility” in the study hospital is 

established by the admitting senior clini-
cians at the time of admission to hospital in 
patients who are in a persistent vegetative 
state or who are terminally ill. This process 
usually takes a shared decision approach. 
A ‘Care of the Dying Patient’ (CDP) pathway 
may be implemented by the treating team 
consultant or multidisciplinary team 
decision for such patients in whom death is 
deemed to be inevitable. The CDP pathways 
are algorithms designed by the palliative 
care team, and are aimed at managing 
symptoms and ensuring patients are made 
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comfortable. The CDP pathway is reassessed 
every three days if required. 

Data collection and outcomes
The date, time and clinical indication for 

RRC activation was retrieved from CCLN 
database and confi rmed against the patients’ 
electronic medical records. The database 
maintained by the dedicated CCLN team 
captures every RRC and subsequent reviews 
of involved patients. We extracted basic 
demographic data, RRC clinical trigger indi-
cation, staff in attendance, duration of RRC 
and equipment used from the electronic 
medical record. 

We defi ned an ‘in-hours’ RRC as that 
occurring between the 8:30 and 17:00 
and RRCs occurring outside of this time-
period as ‘out-of-hours’. The time to RRC 
activation was calculated as the time from 
amended resuscitation form documentation 
requesting no further RRC activations to the 
next RRC activation.

Costings
The costings were classifi ed into fi nancial 

costs (usage of investigations, equipment 
and management) and opportunity costs 
(defi ned as staff duration of attendance). 
Other less-tangible costs (such as emotional 
costs) can be estimated; however, this 
is diffi  cult and at times controversial. 
Therefore, we have limited our analysis to 
include only estimated fi nancial and oppor-
tunity costs for all patients who had an 
ARRC. The reference year of 2015 was used 
to calculate the costs associated with each 
resource use item. All costs are presented in 
Australian dollars (AUD) and evaluated from 
the perspective of a health service provider. 
The medical records relating to each inap-
propriate RRC were reviewed and costs of 
an episode were summed for each indi-
vidual patient based on actual resource use 
(Supplementary Table 1A and 1B).

Investigation, management and 
equipment costs

The occurrence of each investigation 
was recorded from the medical record and 
assigned a corresponding standard unit 
price based on the 2015 Medicare Benefi t 
Schedule of the Australian government14 

and the AMA list of Medical Services.15 See 
Supplementary Table 1A for a list of the 
common equipment and investigations costs. 

Workforce costs
The hourly wages for staff were calculated 

based on that published in 2015 sources16–19 
(See Supplementary Table 1B). Although a 
proportion of the nursing staff are employed 
on a casual basis (who are paid 25% more 
than a regular employee for their level of 
experience), we assumed all nurses to be 
contracted by the hospital. The doctors and 
nurses have varied clinical experience. We 
included their minimum, maximum and 
average wages in costing for both nurses 
and doctors. 

Analysis 
We used N (%), mean (standard deviation) 

and median (interquartile range) as appro-
priate to describe the data. We calculated 
the cost of each individual ARRC based on 
the usage of investigations, equipment and 
management (defi ned as fi nancial costs) 
and staff duration of attendance (defi ned 
as opportunity costs). All statistical analysis 
was conducted using SPSS (IBM, v.20) statis-
tical package.

Ethical approval
This project was reviewed and approved 

as audit activity by Research Governance 
of Peninsula Health (ref. QA/15/PH/23). 
Informed consent was not required as this 
study was a retrospective chart review that 
required no patient contact.

Results
A total of 1,974 patients ≥80 years of 

age were admitted to Frankston hospital 
during the study period. A total of 255 RRC 
occurred in 186 patients (Figure 1). Of these, 
a total of 25 (9.8%) RRCs that involved 18 
individual patients were ARRC (mean age 
= 85.6 years, SD = 3.94). Table 1 describes 
the characteristics of patients who had a 
ARRC. Six patients had more than one ARRC. 
Most patients (88%) were admitted under 
a medical team with “functional decline” 
being the most common (25%) presenting 
complaint on admission. 
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A majority (88%) of ARRCs occurred 
during weekdays, with similar propor-
tions occurring in (52%) and out (48%) 
of business hours. The triggers for ARRC 
activations were: SaO2 <90% (20%); SBP 
<90mmHg (20%); respiratory distress (12%); 

tachycardia (HR >130 bpm) (12%); tachy-
pnoea (respiratory rate >36) (8%); SBP >180 
mmHg (8%); bradycardia (HR <40 bpm) 
(4%) and seizure (4%) (Table 1). The median 
duration of each RRC was 22 min (IQR 
13–40 minutes).

Figure 1: Flowchart to describe that about 10% of the RRC activations were avoidable.

Table 1: Characteristics of avoidable rapid response call (ARRC) activations.

RRCs

N (%) 25 (9.8%)

Age (median, IQR) 86.1 years (80–91)

Gender—Female 52% (13)

Patient type—Medical 88% (22)

Time of week—Weekday 88% (22)

Time of day—In-hours 52% (13)

Admission presenting complaint

Functional decline 25% (9)

Infection—UTI/pneumonia/cellulitis/other 19.4% (7)

Fall 13.9% (5)

Shortness of breath—COPD exacerbation/APO 11.1% (4)

Rapid atrial fibrillation/NSTEMI 5.5% (2)

Fatigue 5.5% (2)

Delirium in the setting of dementia (not due to infections) 5.5% (2)

Upper gastrointestinal bleed 5.5% (2)

Cerebrovascular accident 2.8% (1)

Advanced cancer 2.8% (1)

Post-op cancer surgery 2.8% (1)
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RRC trigger

Resp. Rate >36 breaths per min 8% (2)

SaO2 <90% 20% (5)

Respiratory distress 12% (3)

SBP <90mmHg 20% (5)

SBP >180mmHg 8% (2)

HR <40 beats per min 4% (1)

HR >130 beats per min 12% (3)

Seizures 4% (1)

Other* 12% (3)

Median time for each ARRC 22 min (IQR 12–40 min)

*Other refers to RRCs due to sta�  concern, including: uncontrolled or severe pain (including chest pain). 
ARRC were not trigged due to other RRC triggers as listed in Supplementary Table 2.
N = number; IQR = interquartile range; UTI = urinary tract infection; COPD = chronic obstructive pulmonary disease; 
APO = acute pulmonary oedema; NSTEMI – non-ST elevation myocardial infarction; RRC; RR = Respiratory rate; SaO2 
= blood oxygen saturation; SBP = Systolic Blood Pressure; HR = Heart Rate.

Table 1: Characteristics of avoidable rapid response call (ARRC) activations (continued).

Table 2: Investigation, management and workforce costs during avoidable RRC (ARRC) activations. The 
most common investigations, all necessary piece of equipment and staff member at the ARRC identifi ed 
and costed.

Investigations Cost/unit
AUD $

Number of patients who had 
investigations

Total cost
AUD $

Blood tests (FBE, UEC, Coags, 
LFT, CMP)

$78.63 8 $466.00

Troponin $11.45 8 $91.60

Arterial blood gas $19.20 8 $153.60

Blood sugar level $9.75 10 $97.50

ECG (incl. ECG dots) $31.25 (+ $12.50) 10 $437.50

Chest x-ray $47.14 4 $188.56

CT brain $210.35 1 $210.35

Management Cost/unit Number of patients who 
were managed

Total cost

IV cannulation $5.89 3 $17.67

IV fluids $8.80 7 $61.60

Medications* $5.00 10 $50.00

Oxygen $0.95 11 $10.45

High flow nasal prongs $89.00 2 $178.00

Non-invasive ventilation $89.00 1 $89.00

TOTAL $2,214.87

*Medications included bronchodilators, steroids, analgesia (excluding opiates), antiepileptic agents, antiarryhtmic 
agents, diuretics, metaraminol
FBE = full blood exam; UEC = electrolytes, urea, creatinine; Coags = coagulation profile; 
LFT = liver function tests; CMP = calcium magnesium phosphate; ECG = electrocardiogram; 
CT = computed tomography scan; IV = intravenous.
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Table 3: The doctors and nurses involved in the ARRC along with their time (in minutes) spent for each 
ARRC is described. The cost of investigations performed during each ARRC is included. Based on this, 
the maximum opportunity wages were calculated using Supplementary Table 1B.
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1 71        $142.93 $581.47

2 34       $151.93 $323.65

3 22       $0.00 $113.23

4 37          $423.76 $743.93

5 35          $9.75 $279.08

6 20       $0.00 $83.78

7 22      $0.00 $90.04

8 4      $0.95 $21.54

9 10      $89.95 $130.16

10 10       $212.52 $244.11

11 30         $59.45 $273.49

12 25      $101.44 $220.14

13 34       $384.72 $543.71

14 29      $41.95 $163.43

15 36        $21.20 $226.61

16 11       $0.00 $67.94

17 15         $169.33 $270.36

18 51        $181.27 $438.85

19 70        $23.29 $488.02

20 11         $15.55 $89.64

21 18         $15.55 $142.71

22 20        $194.32 $307.94

23 7         $21.20 $81.10

24 24        $5.95 $167.60

25 7       $0.00 $57.23

$2,267.01 $6,128.56

*Based on maximum workforce wages. We have also calculated the cost based on minimum and average workforce 
wages. Refer Supplementary Tables 3A and 3B.
ARRC = Avoidable Rapid Response Call; Med = medical; reg = registrar; CCLN = critical care liaison nurse; RN = 
registered nurse; ANUM = associate nurse unit manager; PSM = patient service manager; Cons = consultant.
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The median time to ARRCs was within 
three days (IQR—one day to six days) from 
the time that patients were documented 
to be not for further RRCs. Most patients 
(94.4%) who had a ARRC died in hospital 
within three days or were transferred 
directly to palliative care. Twelve out of the 
18 patients (66.7%) were already on CDP 
with syringe-driver infusions of morphine 
and midazolam at the time of their ARRC; 
however, palliative care team utilisation was 
seen in only in 40% of patients. 

Costings
The calculated fi nancial costs (usage of 

investigations, equipment and management) 
and estimated the opportunity costs (defi ned 
as staff duration of attendance) for all 
patients who had an ARRC. Table 2 describes 
the investigation, management and staff 
costs associated with ARRC. The total costs 
of investigations and management was AUD 
$2,267.01, and maximum workforce cost 
was AUD $3,861.55. The total fi nancial cost 
of all 25 ARRC was AUD $6,128.56 (Table 3 
and Supplementary Tables 3A and 3B). 

Discussion
We found that approximately 10% of 

RRC at our hospital were avoidable, with 
many of these patients being subjected to 
non-benefi cial investigations and interven-
tions. This poses signifi cant challenges for 
both the afferent and efferent limbs2 of the 
RRS. This was associated with a small but 
important cost (that includes both fi nancial 
and opportunity costs). This is the fi rst paper 
to explore the incidence and fi nancial costs 
of ARRC in the Australian inpatient setting. 

ARRC in the current study were associated 
with a maximum cost of approximately 
AUD $6,128.56 in equipment, investigations, 
management and staff time. Although it 
is a relatively small fi gure, it refl ects only 
the expenditure related to a single inap-
propriate aspect of patients’ care over a 
six-month period, and at a single centre. It 
is also likely that this fi gure represents only 
a fraction of the proportion of healthcare 
expenditure that is unnecessarily spent on 
inappropriate interventions for patients 
who require, or would prefer, only symptom 
management and comfort care. 

Most ARRCs happened within three days 
from the time that patients were docu-
mented to be not for further RRCs. The 

median time for the ARRCs was 22 minutes, 
with some RRCs observed to be as long as 71 
minutes. The reasons for this are unclear; 
however, discussions with primary teams 
and patients’ family take time. A previous 
study reported that limitation of medical 
therapy-based RRC often took considerably 
longer than other RRCs.11

A majority of patients in our study who 
had a ARRC were admitted under medical 
teams. The reasons why ARRC may be more 
common for medical than surgical patients 
are unclear. 

Performing basic interventions such as 
administering supplemental oxygen or 
intravenous fl uids, suctioning patients’ 
upper airways, securing intravenous access 
and ordering basic investigations (ECG, 
arterial blood gases, chest x-ray and routine 
bloods)20 have become an expectation for 
RRCs. These interventions come at a cost 
to the patient/family’s quality of life and 
experience, staffi  ng resources and fi nances. 
Rather than being reactive, the RRTs should 
consider whether such interventions and 
investigations are appropriate or necessary 
in dying patients. 

A recent multicentre study reported that 
29.5% of patients with a LOMT had a RRC 
on the same day that they died.11 Similarly 
we found that most ARRC were in the fi nal 
days of patient’s lives. This suggests that an 
important trigger for ARRC may be due to 
the urgent need for symptom control at the 
end of life.21 Other potential triggers could 
include a lack of clear documentation or 
other communication between patients, 
family and carer providers regarding goals 
of care and limitations of treatment. 

Enhanced services such as effective 
management of physical, psychological 
and spiritual distress; timely and sensitive 
communication about appropriate goals of 
patient care; alignment of treatment with 
patient preferences; attention to families’ 
needs and concerns; planning for care 
transitions; and support for clinicians at the 
end of life could help reduce the number of 
ARRC and potentially improve patient and 
carer’s experiences.21–26

A recent review observed that LOMT 
discussions occurred more commonly 
than resuscitation interventions such 
as endotracheal intubation. This review 
also highlighted the fact that none of the 
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studies reported the frequency of palli-
ative care interventions implemented by 
the MET.25,27 There is good evidence that 
formal involvement of palliative care at 
the end-of-life improves patient and carer 
outcomes,23,24 however, such services appear 
to be underutilised.4,22 Likewise, patients 
who had ARRC activations were less likely 
to have palliative care consultations to 
those who did not.22 The reasons for this are 
unclear and warrant further investigation. 

We believe that a multidisciplinary team 
approach should be adopted in managing 
these patients, with timely referral to palli-
ative care teams. The concept of a palliative 
emergency team (PET) warrants further 
investigation. This may present a more 
cost-effective and appropriate alternative to 
RRCs for patients on end-of-life pathways, 
once the educational and behavior shaping 
components are optimised. 

Even though clinicians should not be 
discouraged from activating RRCs, ARRC 
should be avoided to maximise comfort and 
dignity in the last days of life. 

Demystifying defi nitions and termi-
nology such as ‘palliative care’, ‘not for 
resuscitation’, ‘advance care planning’ 
and ‘advance health directive’ is prudent 
to aid communication and standardising 
practice.28

Although most clinicians working in 
acute facilities will participate in providing 
end-of-life care to patients, it appears that 
the management of this care varies due to 
knowledge gaps, skill and experience among 
the clinicians caring for the patient.29,30 
Active education, using simulation and role 
playing will be benefi cial for all healthcare 
professionals. 

By reducing the number of ARRC, there 
may be some fi nancial support available 

to fund these under-utilised strategies (eg, 
additional resources in palliative care).4,22

Strengths and limitations
To our knowledge, this is the fi rst study 

to directly evaluate the incidence and the 
costs associated with ARRC. A strength of 
this study was, given the small sample size, 
we were able to micro-cost individual times 
and associated fi nancial costs of each indi-
vidual ARRC. However, the study also has 
a few limitations. The small sample size at 
a single site and retrospective design limits 
broader generalisation of our results. Given 
the retrospective design of our study, we 
are unable to exactly identify the reasons 
why ARRC occurred, despite the documen-
tation to confi rm the patients should only 
be treated symptomatically and a higher 
incidence of such calls in patients admitted 
for medical conditions. Some patients had 
more than one ARRC and the reasons for 
this remain unclear due to the retrospective 
nature of our study. We relied upon docu-
mentation to identify ARRC. This study was 
unable to quantify other costs associated 
with ARRC such as emotional and physical 
discomfort of the patient and their rela-
tives’, and the negative impact on the care 
of other patients. It was also not possible 
to retrospectively investigate the specifi c 
wishes of patients and their families using 
available medical records.

Conclusion
Avoidable RRC (ARRC) occur in 10% of 

RRCs for hospital inpatients aged over 
80 years, and are associated with poten-
tially increased time and fi nancial costs. 
Further research is required to understand 
the triggers to these ARRC and to study 
effectiveness of new strategies designed 
to reduce the burden of ARRC on patients, 
carers and hospital staff. 
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Supplementary Figure 1: Example of a Peninsula Health Resuscitation Plan defi ning avoidable rapid 
response calls (ARRC). 

We defined ARRC as RRC activations despite clear documentation confirming not for further RRCs. Patients were 
included only if a resuscitation plan document was completed with the Patient is for treatment aimed at “Symptom 
Management” box ticked and additional hand-written documentation of “not for further MET calls”.
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Supplementary Table 1A and 1B. Items and item costs used to calculate fi nancial cost of rapid re-
sponse calls (RRCs). Table 1A: Most common blood and radiological investigations. Table 1B: Costing of 
workforce who were involved in the RRC. 

Unit cost
AUD $

Unit cost
AUD $

Investigations

Blood*

Full blood exam (FBE) $16.95 Coagulation profile $14.05

Electrolytes, urea and creatinine 
(UEC)

$9.70 Calcium, magnesium, phosphate (CMP) $9.70

C-reactive protein (CRP) $9.70 Arterial blood gas (ABG) $19.20

Liver function tests (LFT) $7.85 Troponin $11.45

Blood glucose level $9.75

Radiology**

Chest x-ray $47.14 CT—chest/abdomen/pelvis $465.95

CT brain $210.35 CT—pulmonary angiogram (CTPA) $427.84

12-lead ECG $31.25

Products and consumables

Yankeur suction device $0.34 Non-rebreather mask $2.00

Needles—di� erent gauges $0.11 IV Blood pump set $6.80

Syringes—varying sizes $0.50 Jelco—all sizes $1.68

Suction tubing $0.77 Tourniquet—disposable $0.22

Oxygen tubing $0.50 IV insertion kit $1.93

Suction canister $2.25 Alcohol swabs x 5 $0.05

Oxygen mask—hudson $0.47 Crystalloids $0.61

Oxygen nasal prongs $0.48 ECG dots—sleeve of 10 $1.25

*/**AMA List of Medical Services and Fees, Medical Benefit Scheme.
*Dorevitch pathology (Peninsula Health pathology provider).
**MIA radiology.
IV = intravenous; CT = computed tomography scan; ECG = electrocardiogram.
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Supplementary Table 1B: Costing of workforce who attend and look after the RRC. Wages are repre-
sented as entry level (minimum) and maximum. 

Workforce Classification Cost/hour
AUD $

Average Cost/hour
AUD $

Doctors

Interns HM11 $33.53 $33.53

Medical registrars Entry (HM25) $50.79 $56.29

Max (HM30) $61.78

Intensive care registrars Entry (HM25) $50.79 $56.29

Max (HM30) $61.78

Specialists Entry (HM33) $83.68 $99.97

Max (HM41) $115.06

Nurses

Enrolled nurse Entry $23.77 $27.65

Max $31.52

Registered nurse Entry $27.22 $31.63

Max $36.03

ICU Clinical nurse Entry $37.06 $40.41

Max $43.76

Nurse practitioner/CCLN Entry $49.93 $52.86

Max $55.72

Nurse unit manager Entry $45.92 $51.70

Max $57.48

CCLN = Critical Care Liaison Nurse.
Doctors wages based on Award as of December 2015.
http://admin.anfvic.asn.au/multiversions/2776/FileName/RN_RM_PubSect2014.pdf (assessed 18 January 2017).

Supplementary Table 2: Criteria for activation of a RRC at the study hospital. Cardiopulmonary arrests 
trigger a “Code Blue” RRC. Lower and upper limits are provided for criteria with specifi c thresholds.

System Criteria Lower limit Upper limit

Airway Airway threatened

Airway obstructed

Breathing Respiratory rate (breaths per min) 8 36

SaO2 (on supplemental O2) 90%

Respiratory distress

Circulation Systolic blood pressure (mmHg) 90 180

Heart rate (beats per min) 40 130

Arrhythmia

Urine Output 50mL/4hrs

Neurological Altered conscious state

Seizures

Other Sta�  Concern
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Supplementary Table 3A: The doctors and nurses involved in the RRC along with their time (in min-
utes) spent for each RRC is described. The cost of investigations performed during each RRC is included. 
Based on this, the minimum workforce wages calculated using Supplementary Table 1B.
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1 71        $142.93 $501.08

2 34       $151.93 $287.36

3 22       $0.00 $92.35

4 37          $423.76 $682.68

5 35          $9.75 $227.89

6 20       $0.00 $68.65

7 22      $0.00 $70.80

8 4      $0.95 $17.74

9 10      $89.95 $121.32

10 10       $212.52 $238.38

11 30         $59.45 $233.74

12 25      $101.44 $201.22

13 34       $384.72 $517.67

14 29      $41.95 $141.49

15 36        $21.20 $192.44

16 11       $0.00 $55.49

17 15         $169.33 $253.38

18 51        $181.27 $384.42

19 70        $23.29 $400.50

20 11         $15.55 $77.18

21 18         $15.55 $116.22

22 20        $194.32 $286.79

23 7         $21.20 $68.68

24 24        $5.95 $140.43

25 7       $0.00 $29.38

$2,267.01 $5,407.27

RRC = Rapid Response Call; ICU = intensive care unit; reg = registrar; CCLN = critical care liaison nurse; RN = registered 
nurse; PSM = patient service manager; Cons = consultant.
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Supplementary Table 3B: The doctors and nurses involved in the RRC along with their time (in min-
utes) spent for each RRC is described. The cost of investigations performed during each RRC is included. 
Based on this, the average workforce wages calculated using Supplementary Table 1B.
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1 71        $142.93 $541.35

2 34       $151.93 $307.42

3 22       $0.00 $102.81

4 37          $423.76 $713.71

5 35          $9.75 $253.87

6 20       $0.00 $81.65

7 22      $0.00 $81.65

8 4      $0.95 $19.64

9 10      $89.95 $126.30

10 10       $212.52 $241.26

11 30         $59.45 $253.65

12 25      $101.44 $210.70

13 34       $384.72 $530.72

14 29      $41.95 $152.49

15 36        $21.20 $209.56

16 11       $0.00 $61.73

17 15         $169.33 $261.89

18 51        $181.27 $414.50

19 70        $23.29 $448.20

20 11         $15.55 $83.42

21 18         $15.55 $129.66

22 20        $194.32 $298.49

23 7         $21.20 $75.35

24 24        $5.95 $154.04

25 7       $0.00 $32.71

$2,267.01 $5,781.35

RRC = Rapid Response Call; ICU = intensive care unit; reg = registrar; CCLN = critical care liaison nurse; RN = registered 
nurse; PSM = patient service manager; Cons = consultant.
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