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Abstract

Aims: To evaluate use of an evidence-based discharge tool, the Post-Anaesthetic
Care Tool and its impact on nursing assessment, communication, and management
of patients in the postanaesthetic care unit.

Background: Postanaesthetic care unit nurses manage patients immediately after
surgery and make clinical decisions on discharge readiness. There is a lack of evi-
dence-based guidance on assessing, documenting, and communicating the patient's
postoperative experience. The Post-Anaesthetic Care Tool, which includes instruc-
tions for assessing discharge readiness and incorporates the ISOBAR acronym, was
developed following a comprehensive systematic review and expert consultation.
Design and Methods: This quasiexperimental, multicentre, nonrandomized study
was conducted in three postanaesthetic care units in Australia. Participants were
nurses providing care to adults postgeneral anaesthesia. Episodes of care were
observed before (N = 723) and after (N = 694) introduction of the evidence-based
tool. Statistical methods (Chi-Square and Mann-Whitney U-Tests) were undertaken
to analyse nursing assessment, communication, and management outcomes before
and after implementation of the Post-Anaesthetic Care Tool.

Results: The Post-Anaesthetic Care Tool was associated with statistically significant
improvements in the frequency of nursing assessment and responsiveness to com-
plications including pain, nausea/vomiting and hypothermia. After the tool's introduc-
tion, nurses requested more medical reviews. This was associated with increased
recognition of clinical deterioration and significant improvements in clarity of han-
dover from the postanaesthetic care unit to the ward.

Conclusions: The structured discharge tool, Post-Anaesthetic Care Tool, was associ-
ated with improved nursing management of patients in the postanaesthetic care unit
and enabled early identification and response to clinical concerns.
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STREET ET AL

1 | INTRODUCTION

Nurses in the postanaesthetic care unit (PACU) have responsibility
for assessment, ongoing monitoring and management of patients and
for making clinical decisions on readiness for discharge from the unit.
The nurse's role further extends to recording and communicating the
patient's postoperative journey through nursing documentation and
the clinical handover. Despite being an internationally consistent role
of the PACU nurse, this study was prompted by the lack of evi-
dence-based guidance available to assist the nurse in evaluating and
documenting discharge readiness. Underpinned by an evidence-
based review of the literature (Phillips, Street, Kent, Haesler, &
Cadeddu, 2013), the researchers developed the Post-Anaesthetic
Care Tool (PACT) and sought to observe and analyse its impact on
the ways nurses in one Australian health network undertook patient
assessment for discharge, management of adverse events and com-

munication of the patient's condition and management plan.

1.1 | Background

In the period immediately following general anaesthetic there is a
need for vigilant monitoring of postsurgical patients due to the risk
for clinical deterioration. Discharge from the PACU before the
patient is adequately stabilized may increase the risk of postsurgical
adverse events, including respiratory and cardiac events, uncon-
trolled pain, nausea and vomiting, and haemorrhage (Young & Purdy,
2006). In the postoperative period, the PACU nurse has a key
responsibility for monitoring patient progress, managing adverse
effects of anaesthetic, determining when medical assessment and/or
intervention is required, assessing and managing postoperative pain
and ensuring an adequate plan for management on the general ward
is in place prior to PACU discharge (Smedley, 2010).

Although criteria for PACU discharge are recommended by
anaesthetists internationally (American Society of Anesthesiologists
Task Force on Postanesthetic Care 2013; Anaesthetists of Great Bri-
tain and Ireland 2013, Australian and New Zealand College of
Anaesthetists 2006, Laszlo, Fernando, & Zeev, 2009), clinical deci-
sion-making about patients’ readiness for discharge is generally
undertaken by the PACU nurse. There are a wide range of PACU
discharge checklists to assist nurses in evaluating readiness for dis-
charge from the PACU, including the widely used Aldrete score
(Aldrete, 1995, 1998). These tools assign a score for each observed
vital sign (blood pressure, oxygen saturation, conscious state, etc.)
and a patient must achieve a minimum score to be assessed as clini-
cally stable for discharge from the PACU. Two systematic reviews
have identified the lack of strong clinical evidence underpinning
most PACU discharge checklists (Phillips et al., 2013; American Soci-
ety of Anesthesiologists Task Force on Postanesthetic Care 2013).
Despite the paucity of evidence on the value of monitoring any
specific patient variable, there is consensus in the field that use of
standardized discharge assessment criteria is associated with fewer
adverse events and improved postanaesthesia care outcomes for
patients (Laszlo et al., 2009; Phillips, Street, Kent, & Cadeddu, 2014).

Why is this research needed?

e There was a lack of evidence-based guidance available
for nurses in the Post-Anaesthetic Care Unit on assess-
ment and management for discharge readiness, or com-
munication of the patient's postoperative experience

immediately after surgery and anaesthesia.

What are the key findings?

e This study describes the development and evaluation of
the Post-Anaesthetic Care Tool that is a structured tool
incorporating evidence-based nursing assessment, com-
munication and management for safe patient discharge
from the postanaesthetic care unit.

e The findings highlight that using the Post-Anaesthetic
Care Tool promoted nursing assessment and manage-
ment of patients in the immediate postoperative period,
enhanced nurses’ recognition and response to clinical
deterioration, by seeking medical review and ensuring
the patient was ready for discharge from the postanaes-
thetic care unit

e This study also demonstrated that using the Post-Anaes-
thetic Care Tool improved the exchange of information
between nurses during clinical handover from postanaes-

thetic care unit to the ward.

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

e Using the Post-Anaesthetic Care Tool can assist in
assessing readiness for discharge and delivering a com-
prehensive clinical handover from the postanaesthetic
care unit, which are both important components for

patient safety.

After assessing the patient as ready to be discharged from the
PACU, the nurse's final responsibility is to promote continuity of
patient management by providing the ward nurse with a comprehen-
sive handover. Failure to pass on significant information regarding
the patient's experience and ongoing care needs is an identified con-
tributor to adverse events (Botti et al., 2009; Randmaa, Swenne,
Martensson, Hogberg, & Engstrom, 2016; Rose & Newman, 2016;
Watson, Manias, Geddes, Della, & Jones, 2015).

The World Health Organisation (2007) has identified clinical han-
dover as being an important exchange of information directly associ-
ated with patient safety. Minimal guidelines on the handover
procedure and consensus recommendations suggest that handover
to ward staff should include an indication of relevant medications
administered in the operating theatre and PACU and full clinical
details with emphasis on ongoing concerns and infusions requiring

management (Australian College of Operating Room Nurses 2016).
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Formal handover checklists may improve clinical handover (Whitaker
et al., 2013). ISOBAR (Porteous, Stewart-Wynne, Connolly, & Crom-
melin, 2009; Yee, Wong, & Turner, 2009) is one of several standard-
ized communication tools to improve the exchange of information in
clinical handovers. ISOBAR and similar structured tools for verbal
communication have consistently been associated with significant
improvements in nursing processes and reduction in omission of vital
information during handover in a wide range of clinical settings and
countries (Gardiner, Marshall, & Gillespie, 2015; Kerr, Klim, Kelly, &
McCann, 2016; Petrovic, Martinez, & Aboumatar, 2012).

International research on structured communication practices in
the perioperative setting has focused on handover between anaes-
thetists, or handover from the anaesthetist to PACU staff (Boat &
Spaeth, 2013; Botti et al., 2009; Bourdon, 2015; Coleman, Redley,
Wood, Bucknall, & Botti, 2015; Dutton, 2014; Grover & Duggan,
2013; Kitney et al., 2016; Lane-Fall, 2016; Manser, Foster, Flin, &
Patey, 2013; Milby, Bohmer, Gerbershagen, Joppich, & Wappler,
2014; Randmaa, Martensson, Swenne, & Engstrom, 2015; Robins &
Dai, 2015; Salzwedel et al., 2013; Smith, Pope, Goodwin, & Mort,
2008). The existing literature related to doctor to nurse handover
suggests that introduction of standardized assessment, documenta-
tion and communication procedures can improve patient safety and
quality of care, particularly in clinical areas of high stress (Botti et al.,
2009; Kitney et al., 2016; Randmaa et al, 2016) and constant
patient turnover as seen in the PACU. However, handover on dis-
charge from the PACU has received limited attention in the litera-
ture and to our knowledge no formal evaluation of a structured
handover tool has previously been conducted in this setting.

The need for a standardized discharge tool for assessing readiness
for PACU discharge was identified. This study sought to evaluate a
recently developed assessment and handover tool, the PACT, in multi-

ple sites in one large healthcare network in Melbourne, Australia.

2 | THE STUDY

21 | Aim

This study aimed to evaluate use of an evidence-based discharge
tool for nursing assessment and management of patients in the
PACU and communication of the patient's postoperative experience.
This paper focuses on the hypothesis that use of the PACT will
enhance nurses’ recognition and response to patients at risk of dete-
rioration in the PACU, thus improving patient outcomes. The find-
ings relating to detailed patient outcomes have been published
separately (Street, Phillips, Mohebbi, & Kent, 2017).

2.2 | Study design

This study used a prospective quasi-experimental design. The meth-
ods were developed and published a-priori (Street, Phillips, Kent,
Colgan, & Mohebbi, 2015). The study was conducted at three
PACUs in hospitals in a large healthcare network, in metropolitan
Melbourne, Victoria. Prior to the introduction of the PACT

intervention there was no standardized network-wide PACU dis-
charge tool in place and the hospital network management and
PACU clinical teams all expressed a need to introduce an evidence-
based tool. The three PACUs that were involved in the study dif-
fered in the type and complexity of surgery performed and the acu-
ity of patients. The first site (PACU 1) was situated in a 180-bed
hospital, the second site (PACU 2) was situated in a 400 bed hospital
with an intensive care unit (ICU) and PACU 3 was in a 280 bed
outer metropolitan hospital with ICU. In all PACUs, the patients
were discharged either to a ward or day procedure unit. At PACU 1
and PACU 2 nursing handover was conducted in the PACU where
the ward nurse received the patient, whereas in PACU 3 the PACU
nurse accompanied the patient to the receiving ward and the han-

dover was conducted in the ward.

2.3 | Participants

The unit of analysis was episodes of patient care provided to adults
undergoing planned elective surgery during the study periods. Exclu-
sion criteria were patients who had undergone an emergency proce-
dure, those who did not have a general anaesthetic for their
procedure or had a planned ICU admission directly from the operat-
ing room or PACU.

24 | Intervention

The intervention of interest in this study was the PACT. The tool
was developed in response to the lack of a standardized evidence-
based discharge tool to record patient readiness for discharge from
PACUs in the local health network where this study was conducted.
Before implementation of the PACT, PACU nurses used different
documentation for nursing assessment, communication and manage-
ment of patients in each site. PACU 1 had a single box to indicate
the patient was assessed as ready for discharge from the PACU. At
the second site (PACU 2) a modified Aldrete scoring system was
used, whereas at PACU 3 a list of criteria, which were not validated,
were used to assess patient readiness for discharge.

The development of the PACT was underpinned by a systematic
review of post anaesthetic discharge assessment criteria (Phillips
et al.,, 2013) and an international consensus study including anaes-
thetists and perioperative nurses (Phillips et al., 2014), both of which
identified essential criteria for the nursing assessment of patient
readiness for discharge from the PACU. Based on the findings of
these two studies, the research team incorporated new assessment
criteria into the local health network's Post Anaesthetic Care Record.
This resulted in the documentation having additional criteria for
patient assessment on discharge.

A subcommittee of nursing and medical clinicians, researchers,
and representatives of the local health network oversaw the devel-
opment of the PACT. The subcommittee reviewed the research
underpinning the PACT's development and contributed to its refine-
ment to conform with the policies and procedures of the health net-
work, particularly with respect to local guidelines relating to the
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recognition and response to patient clinical deterioration. The PACT
was implemented in all three PACUs on the same day, 17 March
2014.

The range across which the clinical observations may activate a
Medical Emergency Team (MET) review were standardized on the
PACT and based on the current guidelines and underpinning
research (Australian Commission on Safety and Quality in Healthcare
2012; Phillips et al., 2013; Phillips et al., 2014). Colour shading con-
sistent with MET call criteria was included in the PACT. PACU
nurses were able to request a medical review and modification of
the discharge criteria on a case-by-case basis by an anaesthetist or
surgeon. Modifications, individualized to the patient included altered
criteria for respiratory rate, oxygen saturation, systolic blood pres-
sure, heart rate, temperature, or conscious state. The new PACT
included clear instructions for nurses assessing a patient's readiness
for discharge from the PACU (Box 1).

In addition to providing a record of the patient's clinical progress in
PACU and discharge criteria, the PACT was designed to incorporate a
standardized clinical handover tool, ISOBAR (Porteous et al., 2009;
Yee et al., 2009). The ISOBAR acronym (Box 2) was presented verti-
cally on the PACT and included brief explanatory notes to prompt and
assist PACU nurses regarding components of a handover report.

The PACT was circulated to clinical staff prior to formal introduc-
tion of the tool to ensure familiarization with the tool's content. Edu-
cation and support was provided to nursing staff on the introduction
of the PACT to the hospitals. Posters with information on how to com-
plete the PACT were displayed at each site. Perioperative nursing edu-
cators conducted sessions which enabled feedback by the nurses
using the tool to address any issues and were accessible for assistance
and training. Use of the PACT was an iterative process, with specific
local issues in implementation being addressed as required.

In the three PACUs, nurse-to-patient ratio in both phases was
maintained in compliance with Australian College of Perioperative
Nurses (ACORN) standards (Australian College of Operating Room
Nurses 2016). Nurse-to-patient ratio varies depending on patient
acuity and period in PACU (on arrival, stabilization, ready for dis-
charge) from an initial two nurses to one patient to a possible one
nurse to three patients. There was no major staff attrition or other
structural changes to the operation of the PACUs between the two

data collection phases.

2.5 | Data collection

Data were collected in the three PACUs from June - October in
2012 prior to introduction of the PACT (Phase 1) and then between
July and September 2014, after implementation of the PACT (Phase
2). The interval of 2 years between pre- and post-data collection
was due to the time required to develop the PACT and standardize
nursing practice in three PACU sites.

Data related to nursing assessment and management, including
handover to the ward nurse, were collected by research nurses through
observation of nursing care in the PACU. Observation data were
recorded using “TapForms” (©2013 Tap Zapp Software Inc.) iPad

BOX 1 Discharge Criteria in PACT

Patients were required to meet the following discharge
criteria:

e Last 2 sets of observations are not within a range that
requires activation of the Medical Emergency Team (MET)

e Ongoing pain management has been ordered

e No active vomiting.

e Dermatome level is at least T4 (if applicable), and

e All surgical concerns have been addressed e.g. active

bleeding.

BOX 2 ISOBAR acronym for clinical nursing handover
(Porteous et al., 2009)

Introduction/identify (yourself and patient).

Situation (what has happened?).

Observation (recent vital signs, primary and secondary
assessment).

Background (tell the story).

Assessment (what do you think is going on?).

Request (what do you want from the handover nurse?).

application. Data, including patient demographics, physiological param-
eters, and documentation of clinical nursing care were collected by
research nurses from patient records after hospital discharge. Patient
demographic characteristics collected from medical records included
age, gender, measures of patient acuity prior to surgery (American Soci-
ety of Anaesthesiologists [ASA] score, Charleson Comorbidity Score),
surgical procedure, day of admission, and discharge destination.
Outcome measures related to nurse behaviours included nursing
assessment and management of adverse events, time for completion,
and sections completed of the PACT documentation, assessment of
the patient readiness for discharge and the duration and content of
nursing handover on discharge from PACU. Patient-related outcome
measures included nurses’ recognition of complications and adverse
events, the length of stay in PACU and hospital. In addition, in each
study phase the time taken by nurses to complete documentation was

observed for a random subsample of 25 patient episodes of care.

2.6 | Statistical analysis

Descriptive statistics (frequencies, means, standard deviations, medi-
ans, and interquartile ranges) were used to describe the sample and
compare Phase 1 and Phase 2. Nursing assessment and management
outcomes for each episode of patient care were analysed as categori-
cal variables using Pearson's chi-square test, with specific nursing
behaviours defined as having been performed or not performed.
Between-group differences in patient outcomes were compared using
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the Mann-Whitney U-test for continuous variables and Pearson's chi-
square test for categorical variables. Time spent by nurses completing
documentation was calculated from the observed time spent on docu-
mentation per episode of patient care. Data were analysed using SPSS
version 22 (IBM SPSS Statistics, Inc. Chicago, IL).

2.7 | Ethical consideration

Ethics clearance was obtained from the Human Research and Ethics
Committee of the health network and from the Deakin University
Human Research Ethics Committee. As the study was assessed as
low risk due to its audit nature and the lack of collection of patient-
related data other than that required for regular patient care, a
waiver of consent for patients was granted. The nurses were
informed of the study via a participant information form and gave
verbal consent to be observed. The nurses being observed could
choose to opt out at any stage and when this did occur, the research
nurse stopped further observation and the episode of patient care
was deleted from the study.

2.8 | Validity and reliability

Data collected by direct observation in the PACU was carried out by
research nurses familiar with this clinical area and with experience in
critical care nursing, therefore increasing the reliability of the study.
Interrater reliability was assessed at the outset and additional train-
ing was provided to ensure consistency of data collection between
research nurses. Although individual research nurses were not
blinded to the aims of the study, as the data collection phases were
conducted 2 years apart this would have reduced the likelihood of
observer bias due to the extended time frame.

Expert nurses and academics familiar with the role of PACU
nurses determined the content validity of the data collection tool
used for observation of nursing assessment and management of
patients in the PACU. Some of the data collection was through
patient record audits. This presents a potential risk to internal valid-
ity due to incomplete documentation, or documentation that does
not reflect the clinical experience. The researchers conducted cross-
validation using researcher observation of some variables explored in
this study, particularly the conduct of targeted nursing interventions

and time spent completing documentation.

3 | RESULTS

Across the three PACU sites, 723 episodes of patient care were
included in Phase 1 and 694 in Phase 2. Mean age of patients was
51.5 years, 40.2% were male, mean ASA score was 1.9 and the
mean Charleson Comorbidity score was 0.7. There were no signifi-
cant differences between Phase 1 and Phase 2 patient cohorts with
respect to age, gender, measures of acuity prior to undergoing sur-
gery or admitting hospital (Table 1). However, patients from PACU 1
were younger, had lower ASA scores and lower comorbidity scores

TABLE 1 Patient admission characteristics by PACU site

Phase 1 Phase 2
(N = 723) (N = 694)
mean (SD) mean (SD) p value®
Age 52.2 (18.6) 50.9 (17.4) 0.171
PACU 1 44.1 (15.0) 43.6 (14.7)
PACU 2 56.6 (18.2) 53.7 (17.6)
PACU 3 55.7 (20.0) 56.6 (17.2)
ASA score 1.9 (0.78) 1.9 (0.74) 0.290
PACU 1 1.65 (0.68) 1.64 (0.62)
PACU 2 2.1 (0.85) 2.1 (0.80)
PACU 3 2.0 (0.71) 1.9 (0.70)
Comorbidity score 0.69 (1.35) 0.66 (1.24) 0.736
PACU 1 0.21 (0.77) 0.43 (0.87)
PACU 2 1.05 (1.58) 0.96 (1.60)
PACU 3 0.74 (1.36) 0.50 (0.76)
n (%) n (%) p value®
Gender, male 301 (41.6) 269 (38.8) 0.271
PACU 1 78 (32.0) 62 (25.4)
PACU 2 139 (47.3) 125 (43.6)
PACU 3 84 (45.4) 82 (50.3)
Admitting hospital 0.648
PACU 1 243 (33.7) 244 (35.2)
PACU 2 295 (40.7) 287 (41.3)
PACU 3 185 (25.6) 163 (23.5)

2lndependent samples t-test.
bPearson's 2.

than those cared for in PACU 2 or PACU 3 (Table 1). There was no
difference in the discharge destination from PACU, with 45.9% of
patients discharged to the day procedure unit and 42.3% discharged
to the ward in both phases (p = 0.137).

3.1 | Nursing assessment of patient readiness for
discharge and management of adverse events

Introduction of the PACT was associated with significant changes in
nursing assessment of and responsiveness to, postoperative compli-
cations (Table 2). Significant increases (p < 0.001) were observed in
Phase 2, for nursing assessment and response to pain, including doc-
umenting a pain score, increasing analgesia administration, docu-
mented ongoing analgesia regimen for the post-PACU period and
providing a warming blanket. Assessment of temperature increased
in the second phase of the study (91.6% vs. 95.5%, p = 0.004). In
Phase 2, significantly more patients had an assessment of nausea
and vomiting documented in the PACU notes (p < 0.001) and more
antiemetics were administered in response to that assessment
(49.2% vs. 84.8%, p = 0.002). The above findings were consistent
between the three PACUs.

Nurses recognized clinical deterioration requiring a medical consulta-
tion more often in the second phase of the study. There was a significant

increase between Phase 1 and Phase 2 in nursing requests for medical
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TABLE 2 Nursing assessment of readiness for discharge from the
PACU and management of postoperative complications

Phase 1 Phase 2
(N=723) (N =694)
% % p value®
Pain
Analgesia administered 37.2 54.2 <0.001
Pain score recorded on discharge 76.0 83.0 <0.001
Nausea and vomiting
Assessed and recorded 59.7 924 <0.001
Antiemetic administered 49.2 84.8 0.002
Use of warming blankets 26.5 61.5 <0.001
Hypothermia
Recording temperature 91.6 95.5 0.004
Medical review
Medical consultation requested 18.9 304 <0.01
All discharge criteria met 73.6 66.5 0.004

2Pearson's 2.

review of patients in the PACU (18.9% vs. 30.4%, p < 0.001) and this
finding was consistent across PACU sites (Table 2). Requests for medical
review were most often in response to patients being assessed with
bradycardia (4% vs. 12%), pain (6% vs. 8%) and postoperative nausea
and vomiting (0.6% vs. 2.0%). The increase in medical review requests
was accompanied by an increase in alteration of medical emergency
team (MET) call criteria (6.5% vs. 12.8%, p < 0.001) and a reduced num-
ber of patients who were discharged from PACU with all discharge crite-
ria met (73.6% vs. 66.5%, p = 0.004; Table 2).

3.2 | Patient outcomes

In total, 24% of patients experienced an adverse event and com-
monly these occurred before the patient was discharged from the
PACU. Nurses’ recognition of adverse events in PACU increased sig-
nificantly from Phase 1 to Phase 2 (8.3% vs. 16.7%; p < 0.001);
reflected in significant increases for PACU sites 1 and 2 and a small
nonsignificant increase for PACU 3 (Table 3). There was no overall
change in adverse events following PACU discharge (16.5% vs.
16.9%), however, again site variation was noted (Table 3).

Increased adverse events in PACU were accompanied by a signif-
icant eight-minute increase in the median PACU stay (Phase 1,
45 min [IQR 33-65] vs. Phase 2, 53 min [IQR 41-70]; p < 0.001).
Median hospital stay was also significantly longer in Phase 2
(p < 0.001). In both Phases patients who had an adverse event in
PACU had longer stay in PACU and hospital than those who did not
have an adverse event. However, length of stay in both PACU and
hospital was shorter in Phase 2 for patients who had experienced an
adverse event in PACU (Table 3).

3.3 | Completion of nursing documentation

Nurses spent approximately 23% of the duration of the patients’
stay in PACU recording information in the patient record. Intro-
duction of the PACT was not associated with a significant change
in the median time spent completing documentation (Phase 1,
14.6 min [IQR 10.9-17.1] vs. Phase 2, 13.9 min [IQR 11.9-16.3];
p = 0.857).

TABLE 3 Length of stay in PACU and hospital comparing all patients to those who experienced an adverse event in PACU, and site

variation for nursing recognition of adverse events

Phase 1 (N = 724)

Mdn [IQR]
Length of stay in PACU (minutes)
All patients 45 [33-65]
Patients with PACU adverse event 100 [74-143]
Length of hospital stay (days)
All patients 0.5 [0.3-2.0]
Patients with PACU adverse event 2.0 [1.0-4.0]
%
Adverse events by site
In PACU (All patients) 8.3
PACU 1 3.3
PACU 2 12.9
PACU 3 7.6
After PACU discharge (All patients) 16.5
PACU 1 9.4
PACU 2 24.8
PACU 3 12.4

Note. Mdn [IQR] Median [Interquartile range].
®Mann-Whitney U Test.
PPearson's 2.

Phase 2 (N = 694)

Mdn [IQR] p value®
53 [41-70] <0.001
84 [61-117] 0.027
1.0 [0.3-2.0] 0.026
1.0 [0.5-2.0] 0.047
% p value®
16.7 <0.001
19.7 <0.001
18.1 0.084

9.8 0.456
16.9 0.840
17.6 0.008
15.0 0.003
19.0 0.090
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There was a high level of completion of PACU documentation
throughout the patient PACU stay in both phases of the study. Con-
scious state, oxygen saturation, respiratory rate, heart rate, and
blood pressure were recorded in almost 100% of patient episodes of
care. However, temperature was recorded for 91.6% of patients on
arrival in PACU in Phase 1, significantly increasing in Phase 2 to
95.5% (p = 0.004). Vascular observations and pain score on dis-
charge were often omitted.

There was a significant decrease in notification that all discharge
criteria had been met prior to PACU discharge from Phase 1 to
Phase 2 (73.6% vs. 66.5%; p = 0.004). For patients who experienced
an adverse event in PACU, there was no significant difference
between study phases in documentation of having met the discharge
criteria (60% in Phase 1 versus 62.8% in Phase 2, p = 0.106).

34 | Clinical handover from PACU nurse to ward
nurse

The median duration of nursing clinical handovers was 3.0 min (IQR
2.0-4.0) in both Phase 1 and Phase 2 of the study. For patients
experiencing an adverse event, the median duration of the handover
was significantly shorter in the second phase (Phase 1, 5.0 min [IQR
3.0-7.0] vs. Phase 2, 4.0 min [IQR 2.0-5.0], p < 0.001). As reported
in Table 4, there was a significant increase in Phase 2 in the propor-
tion of handovers that contained all six elements of ISOBAR (53.0%
vs. 71.8%, p < 0.001). This included significant increases in reporting
of situation (p = 0.036), observations (p = 0.049), and background
(b < 0.001). However, there was large variation in the findings for
the individual PACU sites (Table 4).

4 | DISCUSSION

This prospective study was the first of its kind to explore the influ-
ence of using a standardized, evidence-based PACU discharge tool
on nursing assessment, response to and communication of postoper-
ative complications. Documented rates of many adverse events
increased significantly after the introduction of the PACT. This is a
positive outcome, indicating that the tool enabled nursing staff to
better recognize and respond to deterioration before the patient
condition became critical. This finding is consistent with an Aus-
tralian study that demonstrated an early increase in Rapid Response
Team calls following the introduction of new documentation (O'Con-
nell et al,, 2016). The authors suggested the new features of the
documentation, such as colour shading in the display of vital signs,
had contributed.

In a Canadian survey of the relationship between PACU work-
load and adverse events, the researchers found that adverse events
such as excessive pain or nausea and vomiting (p = 0.041) con-
tributed significantly to nursing workload (Cohen et al., 1999). In the
same study, major complications had a significant and much higher
impact on nursing workloads. In this study, excessive pain was asso-

ciated with significant changes in nursing management, with

TABLE 4 Inclusion of ISOBAR elements at clinical handover from
PACU to ward

Phase 1 Phase 2
(N = 724) (N = 694)
% % p value®
All ISOBAR elements 53.0 71.8 <0.001
PACU 1 41.4 74.2 <0.001
PACU 2 63.6 60.3 0.409
PACU 3 51.4 88.3 <0.001
Identify 81.1 84.3 0.107
PACU 1 75.0 87.3 0.001
PACU 2 83.0 77.4 0.088
PACU 3 85.9 92.0 0.073
Situation 94.5 91.6 0.036
PACU 1 91.8 92.2 0.867
PACU 2 94.2 90.6 0.099
PACU 3 98.4 92.6 0.009
Observations 90.5 87.2 0.050
PACU 1 90.6 88.1 0.379
PACU 2 89.8 84.0 0.037
PACU 3 91.4 91.4 0.984
Background 72.6 82.0 <0.001
PACU 1 61.5 80.7 <0.001
PACU 2 81.0 77.7 0.333
PACU 3 74.2 91.4 <0.001
Assessment 86.7 89.6 0.091
PACU 1 85.7 89.8 0.168
PACU 2 93.5 88.2 0.024
PACU 3 77.3 92.0 <0.001
Recommendation or request 89.6 90.1 0.788
PACU 1 80.7 92.6 <0.001
PACU 2 92.9 87.1 0.021
PACU 3 96.2 91.4 0.060

Pearson's y2.

increases in conducting a pain assessment, administering analgesia
and comfort measures (e.g., warming blankets) and ensuring an
ongoing pain management plan was in place. Likewise, managing
nausea and vomiting was associated with an increase in nursing
response through assessment and administering antiemetics.

Observation of nursing time indicated that although the PACT
triggered changes in nursing behaviour with respect to nursing
assessment and management of adverse events, this was not associ-
ated with an increase in time spent on documentation and clinical
handover. This is consistent with a previous study of bedside han-
dover, which demonstrated significant improvements in nursing care
tasks and documentation, with no change in the time of handover
(Kerr, Lu, & McKinlay, 2013). Although this study did not measure
the impact of the PACT on nursing workload, the design and useabil-
ity of the PACT may have contributed to the lack of change in docu-
mentation time when using the PACT.
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In this study, introduction of the PACT was associated with sig-
nificant change in nursing behaviour in response to patient pain.
After introduction of the PACT, documentation, assessment and
management of postoperative pain increased significantly, with a
corresponding increase in PACU nurses seeking medical review. Pre-
vious studies have shown that nursing documentation of postopera-
tive pain is often inadequate (Abdalrahim, Majali, Stomberg, &
Bergbom, 2011; Bucknall, Manias, & Botti, 2007; Idvall & Ehrenberg,
2002; Manias, 2003). In one study (Karlsen, Kornmo, & Dihle, 2015)
that explored the effect of an education program on the behaviour
of PACU nurses in relation to both documenting and assessing pain,
the researchers noted that the design and complexity of the docu-
mentation in the Norwegian PACU was a significant barrier for
nurses in documenting pain assessment and management. The
authors assert that as a result, the education program had no signifi-
cant impact on pain documentation (Karlsen et al., 2015).

In contrast, a randomized trial conducted in a French tertiary
hospital reported significant increases in documentation of pain in
the PACU after delivery of education sessions when introducing a
simple visual analogue scale (Ravaud et al., 2004). The experiences
and opinion of international researchers exploring pain documenta-
tion in PACU suggest the level of documentation complexity is an
important consideration (Brown, 2008; Karlsen et al., 2015; Ravaud
et al., 2004). The PACT includes documentation of pain score to
complete alongside vital sign assessment. Its simplicity and inclusion
on the primary observation chart are likely related to the increases
noted in documentation of pain.

“Ongoing pain management ordered” is a specific criterion
included in the discharge criteria checklist. This is visually highlighted
on the PACT, providing a prominent reminder to PACU nurses
regarding the importance of pain assessment and management. The
inclusion of current pain level as a criterion for PACU discharge has
been suggested (Brent, 2010; Dunwoody, Krenzischek, Pasero, Rath-
mell, & Polomano, 2008). However, there is no strong evidence to
suggest a specific pain score is associated with better or poorer out-
comes (Phillips et al., 2013). The focus on the PACT for ongoing pain
management planning reflects the importance of addressing the
patient's longer term recovery needs.

Another significant finding of this study was more appropriate
documentation of discharge criteria after the adoption of the PACT.
In Phase 1, discharge criteria were not standardized, and a discharge
criteria tick box was available and used in over 70% of the episodes
of patient care. In the second phase of the study, nurses requested
more medical reviews in response to their assessment of the patient,
which often led to individualized adjustment of discharge criteria.
Consequently, fewer patients were discharged with all the relevant
“Discharge Criteria Met” boxes ticked.

A retrospective study conducted in Australia found that 92% of
patients in PACU who met the criteria for MET call activation were
not reviewed by the medical team, despite nurse acknowledgement
and management of their critical status (Guinane, Bucknall, Currey,
& Jones, 2013). The study highlighted clinical practice where nursing
initiate  treatment of clinical

staff regularly independently

deterioration without requesting medical review of patients meeting
MET criteria, with a significantly increased length of stay in the
PACU (Guinane et al., 2013). In this study, the PACT was associated
with an increase in MET review requests, most often in relation to
patient pain or blood pressure status. However, in contrast to previ-
ous studies, patients who experienced an adverse event in the
PACU in Phase 2, had a significant decrease in their length of stay
in both the PACU and hospital, compared with those who experi-
enced an adverse event in Phase 1 of the study. As this study did
not have a control group of patients, the potential for confounders
contributing to these changes must be acknowledged. Appropriate
management of clinical deterioration has obvious benefits for the
patient and the increased individualization of discharge criteria by
the MET appears to have led to both greater structure and nuance
in the nursing documentation of episodes of care and a decrease in
hospital bed days.

After the introduction of the PACT, which clearly prompted
nurses to use the structured ISOBAR handover format, there was a
large, significant increase in the proportion of handovers containing
all the elements of ISOBAR with no change in the duration of han-
dover. Although fewer handovers included a description of the Situa-
tion and Observations, significantly more handovers included the
patient's background. It should be emphasized that handovers in the
three PACUs included in our study had high levels of inclusion of
individual elements of ISOBAR, with only one element below 85% at
baseline. This finding is in contrast to another recent Australian
study (Kitney et al., 2016) that found poorer compliance with Identi-
fication (79.8%) Background (27.6 to 30.6%), Assessment (53.5% to
95.5%), and Recommendation or request (51.1% to 76.2%); however,
Kitney et al. were exploring handover from anaesthetists to nurses.

Analysis of the ISOBAR data at the site level showed varied per-
formance between sites, with the two smaller PACUs generally
showing more statistically significant improvements than the largest
hospital PACU. We propose that this finding relates to greater
changes in practice and perspective in the facilities that had fewer

standardized documentation and handover procedures.

4.1 | Study limitations

The study was conducted in one local health network and therefore
lacks generalizability to other clinical settings. However, the research-
ers attempted to address this limitation through the inclusion of three
unique PACUs, each representative of real-world clinical settings,
with a diversity in the types of patients and surgery at the three sites.
The homogeneity of the majority of study data across the three
PACU sites suggests the findings are relevant to different PACU set-
tings. However, all three PACUs were a part of the same local health
network and both clinicians and managers had expressed a specific
desire to be engaged in the development of an evidence-based PACU
discharge tool; therefore, unique cultural attitudes and routines may
have contributed to the findings. In future studies it would be advan-
tageous to further explore the impact of PACT on the time nurses

spend managing adverse events.
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5 | CONCLUSION

Early identification of postoperative complications, including pain,
nausea and vomiting, and hypothermia allows PACU nurses to imple-
ment management strategies more promptly, increasing patient com-
fort and decreasing the risk of rapid clinical deterioration. In this
study, nurses were prompted to assess and identify emerging clinical
issues when using the PACT. leading to improved patient manage-
ment and revision of discharge criteria on an individualized basis.
Using the PACT can assist in assessing readiness for discharge and
delivering a comprehensive clinical handover from the PACU, which
are both important components for patient safety. The overall out-
come from improved clinical care guided by the PACT was early
recognition of adverse events and decreased hospital length of stay
for those patients who experience an adverse event in PACU, both
of which are clinically significant to both patients and the healthcare
system.

6 | RELEVANCE TO CLINICAL PRACTICE

The PACT is an evidence-based discharge tool for nursing assess-
ment and management of patients in the immediate postoperative
period and communication of the patient's postoperative experience.
Using this tool promotes timely recognition and response to clinical
deterioration, as well as nursing management of symptoms such as
pain, postoperative nausea and vomiting and hypothermia. Further-
more, the inclusion of the ISOBAR acronym for standardized clinical
handover led to more complete communication of the patient's post-
operative experience. This is especially relevant for patients who
have a serious adverse event in PACU as the reduced length of stay
in the PACU suggests that use of the PACT enabled earlier recogni-

tion and appropriate management of adverse events in PACU.
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