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Purpose: 

To describe the prevalence of non-beneficial resuscitation attempts in hospitalised patients and 

identify interventions that could be used to reduce these events. 

Methods: 

A retrospective analysis was conducted of all adult IHCAs receiving cardiopulmonary resuscitation 

(CPR) in a teaching hospital over nine years. Demographics and arrest characteristics were obtained 

from a prospectively collected database. Non-beneficial CPR was defined as CPR being administered 

to patients who had a current not for resuscitation (NFR) order in place or who had an NFR order 

enacted on a previous hospital admission. Further antecedent factors and resuscitation 

characteristics were collected for these patients.   

Results: 

There were 257 IHCAs, of which 115 (44.7%) occurred on general wards, with 19.8% of all patients 

surviving to discharge home. There were 39 (15.2%) instances of non-beneficial CPR of which 28/39 

(72%) occurred in unmonitored patients on the ward comprising nearly a quarter (28/115) of all 

arrests in this patient group. A specialist had reviewed 30/39 (76.9%) of these patients, and 33.3% 

(13/39) had a medical emergency team (MET) review prior to their arrest.   

Conclusions: 

Over one in seven resuscitation attempts were non-beneficial. MET reviews and specialist ward 

rounds provide opportunities to improve the documentation and visibility of NFR status. 
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Introduction: 

In-hospital cardiac arrest (IHCA) in Australia is fortunately a rare event (around 1/1000 admissions1).  

Although the implementation of Rapid Response Systems (RRS) over the last 25 years has seen 

improved survival from IHCAs, the major contributor to better outcomes has been a reduction in 

IHCA incidence rate2.  Regrettably, IHCA mortality remains high3, and one quarter of survivors have a 

poor functional outcome1,4  with many suffering long term pain, disability and an inability to return to 

work. It has been recognised for some time that a considerable proportion of IHCA patients should 

have been deemed not for resuscitation (NFR) due to their co-morbidities5. Moreover, there is 

increasing concern of the potential for harm of subjecting patients to non-beneficial or unwanted 

attempts at resuscitation6.  

Investigators have reported small case series7,8 of patients receiving cardiopulmonary resuscitation 

(CPR) despite a valid NFR order. In this study we sought to describe the frequency and characteristics 

of patients who received non-beneficial CPR amongst all IHCAs over a nine year period in our 

institution. The aim was to identify potentially modifiable factors associated with these events to 

guide future intervention to reduce such non-beneficial resuscitation attempts. 

Methods: 

Design 

The study was a retrospective analysis of prospectively collected patient data. It was approved by 

the Northern Health Research Office as a Quality and Service Improvement Project (ALR 87.2020). 

Setting 
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The study was conducted at Northern Health Epping (NHE), a metropolitan, university-affiliated 

teaching hospital in Melbourne, Australia. The hospital has over 400 beds with approximately 30 000 

multiday admissions per annum. A full range of adult medical and surgical services are available with 

the exception of cardiac and neurosurgery. 

Data sources 

NHE implemented a RRS in 1998 which has the Medical Emergency Team (MET) as the efferent limb 

and uses defined calling criteria that have been described in detail previously9.  In addition the MET 

responds to any code blue call, which is activated for a suspected or confirmed cardiac or respiratory 

arrest or a threatened airway. The MET comprises an intensive care fellow (registrar) or specialist 

(during business hours), an intensive care nurse and an internal medicine fellow. Details of all MET 

and code blue calls are recorded by the MET in a standard format and entered into a secure 

database. Additional patient data was obtained from the hospital’s electronic medical record. 

Inclusion criteria 

This study included all adult in-patients who had an IHCA and received CPR by the code blue team, as 

recorded in the hospital’s database, from 1 January 2012 until 31 December 2020. For patients 

suffering multiple IHCAs only the first arrest was analysed. 

Exclusion criteria 

Patients who had an out of hospital cardiac arrest were excluded, as were those who did not receive 

CPR during the code blue call or only required defibrillation (for example for arrhythmias during 

cardiac angiography).  

Data collected 

For each IHCA data was collected on demographics (age, gender, admission source, body system 

associated with admission diagnosis, admitting unit, prior NFR order), peri-arrest factors (day of 

arrest occurrence, time of day, weekend/public holiday, pre-arrest MET calls, location, monitoring) 
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and actual arrest details (witnessed vs non-witnessed, initial rhythm, return of spontaneous 

circulation [ROSC], intensive care [ICU] admission, hospital mortality, discharge destination). 

Non-beneficial CPR 

We defined non-beneficial CPR as occurring in patients who received CPR despite an existing NFR 

order, or an NFR order on a previous admission. For these patients we collected further information 

on frailty10, comorbidities11, length of stay, number of previous admissions,  frequency of antecedent 

MET call review for non-cardiac arrest events, frequency and timing of preceding specialist review, 

resuscitation duration and other interventions.  

Arrest location 

For the purposes of our analysis we defined patient groups based on hospital location at the time of 

the arrest. Unmonitored ward patients were on a standard hospital ward nursed at a 1:4 nursing 

ratio during the day with a 1:8 ratio overnight. Monitored ward patients included any patient on a 

telemetry ward as well as patients in the coronary care unit (CCU) where the nursing ratio would 

have been higher (1:2 or 1:3). High care environment patients were in ICU, the cardiac catheter 

laboratory, the operating theatre or the emergency department. 

Statistical analysis 

Descriptive data is presented as raw numbers and percentages. Normally distributed data is 

expressed as means with 95% confidence intervals, and non-normally distributed data as medians 

with interquartile ranges (IQR). Distributed data was compared with the Mann-Whitney U test. A 

two-sided p value of < 0.05 was used to indicate statistical significance. Statistical analysis was 

performed using Stata 14 (StataCorp. 2015, College Station, Texas). 

Results: 

Overall cohort arrest characteristics and outcomes 
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Over a nine year period 257 IHCAs fulfilling the inclusion criteria were analysed, of which 115 

(44.7%) were unmonitored ward patients, 37 (14.4%) were monitored on the ward and 105 (40.9%) 

were in high care environments.  During this period there was a total of 281 641 overnight and 

multi-day admissions, which gives an overall arrest rate of 0.9 per 1000 admissions overall and 0.4 

per 1000 admissions for unmonitored ward patients. Table 1 shows arrest characteristics of the 

overall cohort separated by arrest location. The median patient age was 69 (IQR 57-78) years and 

63% were male. Shockable rhythms were detected in 19.4% of the patients overall and 19.8% were 

discharged to home.  The rates of shockable rhythms, ROSC and survival were lower for 

unmonitored ward patients, and nearly half of unmonitored ward arrests were not witnessed (Table 

1). 

Patients receiving non-beneficial CPR 

The study identified 39 (15.2%) patients who received CPR despite having either a current NFR order 

(14 patients) or an NFR order on a previous admission (25 patients). The majority (28/39 [71.8%]) of 

these events occurred in unmonitored wards, where nearly one quarter of arrested patients 

(28/115) received CPR despite a current or previous NFR order.  As illustrated in Table 2 the 

demographics, comorbidities and arrest characteristics were similar regardless of whether the NFR 

order was documented in the current or previous admission, and all patients could be classified as 

frail. Amongst the patients receiving non-beneficial CPR, 13/39 (33.3%) had a non-arrest related MET 

call prior to their IHCA and 10/13 (76.9%) received a MET review within less than 24 hours of the 

arrest. More than three quarters (30/39 [76.9%]) were seen by a specialist before their arrest, with 

the median time to specialist review of 0.5 days (IQR 0, 1). Most of the patients received medical 

interventions (vasoactive drugs, defibrillation or intubation) in addition to CPR (Table 2), and the 

longest resuscitation attempt was 51 minutes. Of the 39 patients with an existing or prior NFR 

designation, 3 (7.7%) were discharged to home. In 12 of the 14 patients who received CPR in the 

presence of an existing NFR order, CPR was ceased when the NFR form was located. For the patients 
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who had a NFR order on a previous admission, 18/25 (72%) did not have any documentation of 

resuscitation status prior to their CPR attempt.  

Discussion 

Summary of major findings 

Over a nine year period at this institution more than one in seven patients suffering an IHCA 

appeared to have received non-beneficial CPR. Several factors were identified that could be 

modified or enhanced to avoid non-beneficial CPR attempts. Over three quarters of patients were 

seen by a senior doctor before they arrested, and a third had a MET call prior to the event. For the 

patients who received CPR in the presence of a current NFR order, nearly all cases occurred because 

of delays in locating the NFR documentation.  

Comparison with previous studies 

To the best of our knowledge this study is the first in Australia to describe the characteristics of 

hospital inpatients receiving non-beneficial CPR in the context of all cardiac arrests in an institution 

over a long time period. The overall arrest characteristics and outcome of the cohort are similar to 

those of other described Australian studies1,12, with an incident rate at the lower end of the reported 

range in the literature3. The hospital survival of our cohort was lower than that reported by other 

investigators 1,13, possibly due to the majority of arrests occurring on the ward and being 

unmonitored. In addition, we included outcomes for those who received non-beneficial CPR. If such 

patients were excluded, hospital survival was 33% (72/218). 

There is limited international literature on patients receiving non-beneficial CPR7,8,14, while two 

Australian studies13,15 have identified the proportion of patients receiving CPR despite having a NFR 

order during a previous admission. Our study has expanded on this work by providing further details 

on antecedent factors associated with non-beneficial CPR. Of concern we also found that the 

majority of patients received invasive medical interventions in addition to the resuscitation.  
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Implications of findings 

This study has shown that up to a quarter of CPR attempts on ward patients could be non-beneficial 

CPR, suggesting a failing in end of life discussions and formulation of resuscitation plans. Over 70% of 

these patients had a MET call or were seen by a senior doctor less than a day before the cardiac 

arrest.  This is of particular concern in light of the increasing recognition of the harms of 

inappropriate CPR attempts. As described by Field et al16 “performing an invasive and unsuccessful 

resuscitation procedure towards the end of a person’s natural life can lead to a loss of dignity and 

potentially prolong suffering”. There are also potential medico-legal ramifications for health 

practitioners in our region, whereby performing an intervention against a patient’s pre-specified 

wishes is regarded as unprofessional conduct17. Such events may also lead to distress in the 

attending clinical staff18. 

Future research 

This study has shown that non-beneficial CPR attempts are frequent and there are several 

potentially modifiable factors that could reduce their occurrence. Enhanced visibility of NFR status 

would be an obvious area to target, and improvement beyond paper-based forms for bedside 

clinicians is clearly needed. Resuscitation orders need to be explicitly discussed and communicated 

at MET reviews, with reinforcement at nursing handovers and daily multi-disciplinary huddles.  The 

implementation of such measures is being considered at this institution in the future, with the 

introduction of an Electronic Medical Record (EMR) with the potential for automatic displays of 

resuscitation plans.   This patient dataset will be a useful comparator to assess the utility of any 

intervention at reducing the incidence of non-beneficial resuscitation. 

Limitations of our study 

The analysis was conducted retrospectively which carries a risk of missing data, however the data 

was documented prospectively by trained operators contemporaneously to each event. Our study 
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was single centre in nature, although our hospital has features of many other metropolitan teaching 

hospitals.  In critical care areas it is possible that the true arrest rate is higher than reported as not all 

arrests lead to an activation of the code blue response. 

Conclusions: 

Although there is a low incidence of IHCA in our institution, one in seven patients received non-

beneficial CPR. These events might be prevented by improved visibility, availability and awareness of 

NFR orders, and improving NFR documentation for patients expected to have a poor outcome from 

CPR. This could be achieved during MET reviews or specialist ward rounds as well as nursing 

handover.  
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Table 1: Characteristics of 257 in-hospital cardiac arrests in a teaching hospital according to location 

Location Unmonitored 

ward 

Monitored ward High care area overall 

Number  115 37 105 257 
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Witnessed, n (%)  65 (56.5%) 36 (97.3%) 105 (100%) 206 (80.1%) 

Shockable, n (%) 9 (7.8%) 12 (32.4%) 29 (27.6%) 50 (19.4%) 

ROSC, n (%) 42 (36.5%) 27 (72.9%) 65 (63.8%) 134 (52.1%) 

Hospital survival  

- Overall, n (%) 

- If got ROSC, n (%)   

- Shockable, n (%)   

- Non-shockable, n (%)   

 

17 (14.8%) 

17 (40.4%) 

3 (33%) 

14 (13%) 

 

19 (51%) 

19 (70.4%) 

10 (83%) 

9 (36%) 

 

43 (41%) 

43 (50%) 

19 (65.5%) 

23 (31.1%) 

 

79 (30.7%) 

79 (59%) 

32 (65%) 

46 (22.3%) 

Discharge home, n (%) 11 (9.6%)  14 (38%) 26 (24.8%)  51 (19.8%) 

 

Table 2: Characteristics of 39 patients receiving non-beneficial CPR 

 NFR order in 

current 

admission 

NFR order 

in past 

admission 

Total p-value 

Patients (n) 14 25 39  

Male n (%) 10 (71%) 11 (44%) 21 (54%) 0.09 

Age (y) median, IQR 74.5 (71-80) 81 (69-86) 80 (71-84) 0.326 

Admitting diagnosis n (%) 

- Cardiorespiratory 

- Other 

 

9 (64%) 

5 (36%) 

 

12 (48%) 

13 (52%) 

 

21 (54%) 

18 (46%) 

 

0.328 

Comorbidities (median, IQR) 2, 2-3 2, 2-3 2, 2-3 0.987 

Previous admissions 

(median, IQR) 

4, 2-7 5, 3-8 4, 3-8 0.153 

Admitting unit n (%) 

- Medical 

 

11 (79%) 

 

17 (68%) 

 

28 (72%) 

 

0.482 
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- Other 3 (21%) 8 (32%) 11 (28%) 

Clinical Frailty Score (median, 

IQR) 

6 (4,6) 4 (3,5) 5 (4,6) 0.015 

Length of stay (median, IQR) 4.5, 2-11 3, 2-7 4, 2-9 0.565 

MET call prior to arrest n (%) 7 (50%) 9 (36%) 16 (41%) 0.4 

Time of  arrest 

-In hours (0800-1700) 

-Out of hours (1701-0759) 

 

8 (57%) 

6 (43%) 

 

14 (56%) 

11 (44%) 

 

25 (64%) 

14 (36%) 

 

0.95 

Weekend/public holiday (%) 7 (50%) 5 (20%) 12 (31%)  0.54 

Witnessed (%) 10 (71%) 16 (64%)  26 (67%) 0.64 

Monitored (%) 4(29%) 5(20%) 
9(23%) 

0.54 

Shockable (%) 2 (14%) 4 (16%) 6 (15%) 0.25 

Location (n) 

- Ward 

- Other 

 

13 (93%) 

1 (7%) 

 

22 (88%) 

3 (12%) 

 

35 (90%) 

4 (10%) 

 

0.632 

ROSC (%) 4(29%) 11 (44%) 15 (39%) 0.34 

Hospital mortality (%) 13 (93%) 19 (76%) 32 (82%) 0.194 

Discharged home (%) 0 3 (12%) 3 (7.7%) 0.174 

Length of CPR (mins) 

(median, IQR) 

2 (1,4) 9 (5,14) 5 (2,13) 0.0017 

Received interventions other 

than compressions (%) 

5 (36%) 17 (68%) 22(56%) 0.054 
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