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Abstract

 

Objective:  

 

The present study aimed to compare ED waiting times (for medical assessment and
treatment), treatment times and length of stay (LOS) for patients managed by an emer-
gency nurse practitioner candidate (ENPC) with patients managed via traditional ED care.

 

Methods:   

 

A case–control design was used. Patients were selected using the three most common ED
discharge diagnoses for ENPC managed patients: hand/wrist wounds, hand/wrist frac-
tures and removal of plaster of Paris. The ENPC group (

 

n

 

 

 

=

 

 102) consisted of patients
managed by the ENPC who had ED discharge diagnoses as mentioned above. The control
group (

 

n

 

 

 

=

 

 623) consisted of patients with the same ED discharge diagnoses who were
managed via traditional ED care.

 

Results:   

 

There were no significant differences in median waiting times, treatment times and ED
LOS between ENPC managed patients and patients managed via traditional ED processes.
There appeared to be some variability between diagnostic subgroups in terms of treatment
times and ED LOS.

 

Conclusion:  

 

Patient flow outcomes for ENPC managed patients are comparable with those of patients
managed via usual ED processes.
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Introduction

 

Although emergency nurse practitioners (ENP) have
been utilized in both the United Kingdom and the
United States for more than 2 decades,

 

1–3

 

 the role of the

ENP is relatively new in Australia.

 

4,5

 

 In the state of
Victoria, a Nurse Practitioner is defined as ‘. . . a regis-
tered nurse educated for advanced practice who is an
essential member of an interdependent health care team
and whose role is determined by the context in which
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s/he practices.’

 

6,7

 

 The title ‘Nurse Practitioner’ is pro-
tected by legislation and an amendment to the Nurses
Act 1993 (Victoria) prevents use of the title by persons
who have not met the requirements of the Nurses
Board of Victoria (NBV).

 

8,9

 

 Nurses who are working
towards endorsement as a Nurse Practitioner are there-
fore referred to as Nurse Practitioner Candidates (NPC).
The ENP role extends current advanced emergency
nursing practice, and may include prescribing medica-
tions, initiating diagnostic imaging and pathology
testing, approving absence from work certificates,
referring to specialists and admitting and discharging
patients.

Implementation of the ENP role in the ED at The
Northern Hospital (TNH), Epping, New Hampshire
occurred as part of the Victorian Department of Human
Services (DHS) funded ENP project. The key aim of this
initiative was to establish the ENP model as an effective
and sustainable model of care delivery in Victorian ED.
Nine ED and thirteen emergency nurse practitioner can-
didate (ENPC) are currently participating in this project
and this is the largest group of NPC from the one spe-
ciality in Australia to date.

The ENP model of care at TNH was a collaborative
model that focused on the management of minor illness
and injury. One full time ENPC managed specific
patient groups in collaboration with emergency physi-
cians. The adult presentations eligible for ENPC man-
agement were: laceration and wounds, forearm/wrist
injury, lower leg/ankle injury, hand injury, symptoms
suggestive of cellulitis, foot injury, knee injury, calf
pain suggestive of deep vein thrombosis, elbow injury,
plaster of Paris (POP) complication, vomiting in preg-
nancy (hyperemesis), symptoms suggestive of urinary
tract infection/pyelonephritis, vomiting and diarrhoea,
minor burns, breast pain and inflammation suggestive
of mastitis, loin pain suggestive of renal colic and viral
symptoms suggestive of upper respiratory tract infec-
tion. The paediatric presentations eligible for ENPC
management were: lower limb injury or non-use, upper
limb injury or non-use, laceration and wounds, POP
complication, vomiting and diarrhoea, minor burns and
viral symptoms suggestive of upper respiratory tract
infection.

System outcomes of ENP care are not well defined.
International research literature regarding the ENP role
has, to date, focused on outcomes such as patient satis-
faction,

 

1–4,10–14

 

 waiting times and/or ED length of stay
(LOS),

 

3,10,12,15

 

 accuracy and adequacy of documenta-
tion,

 

14,16

 

 use of radiography

 

17–20

 

 and patient education,
health promotion and communication issues.

 

2,10,13,14,21

 

There is a paucity of literature related to specific patient
flow outcomes therefore the true contribution of ENP to
patient flow processes in the ED is not well understood.
The purpose of the present study was to compare ED
waiting times, treatment times and LOS for ENPC
managed patients with patients managed via tradi-
tional ED care with the view to providing exploratory
data about the effect of ENP care on patient flow
through the ED.

 

Methods

 

A case–control design was used to compare waiting
times, treatment times and ED LOS of ENPC managed
patients with those of patients managed by traditional
ED care. TNH is the only acute care campus of Northern
Health and is located approximately 30 km north of
Melbourne. During 2004, the ED at TNH treated in
excess of 60 000 patients. The admission rate was 29%
and approximately 25% of presentations were paediat-
ric. The study period extended from July 14 2004 to
March 31 2005. For the purposes of the present paper,
the following definitions were used:
1. ED waiting time was defined as the difference

between arrival time and time of initial medical

 

[or ENPC]

 

 assessment.

 

22

 

2. Treatment time was defined as the difference
between time of medical 

 

[or ENPC]

 

 assessment and
departure time.

 

22

 

3. ED LOS was defined as the difference between
arrival time and departure time.

 

22

 

In Australia, ED discharge diagnoses are classified
using the ICD-10-AM (Statistical Classification of Dis-
eases and Related Health Problems, 10th Revision,
Australian Modification).

 

23

 

 The three most common ED
discharge diagnoses for ENPC managed patients were
as follows: open wound (hand/wrist) (ICD-10 – S619),
fracture (hand/wrist) (ICD-10 – S628) and removal of
orthopaedic device, typically POP (ICD-10 – Z478).
These diagnostic subgroups form the basis for the
case–control analysis.

The inclusion criteria for the ENPC group were all
patients: (i) with an ED discharge diagnosis of hand/
wrist wound, hand/wrist fracture or removal of POP;
(ii) discharged from the ED; and (iii) managed by the
ENPC during the data collection period. The inclusion
criteria for the control group were the same but only
included those who presented from Monday to Friday
and were seen between 8.00 and 22.30 hours. Congruent
with usual ED practice, patients were allocated to ENPC
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care or traditional ED care on the basis of staff avail-
ability. When the ENPC was available, patients that met
ENPC management criteria were allocated to ENPC
care. When the ENPC was unavailable because of work-
load, rosters or other commitments, patients were man-
aged via traditional ED care. Waiting times, treatment
times and ED LOS were extracted from the Hospro™
(Vital) Emergency Department Information System
(Trakhealth, Sydney, NSW, Australia).

There were two reasons for excluding patients seen
on weekends and overnight. First, the ENPC was only
rostered to shifts from Monday to Friday within the
hours of 8.00 and 23.00. These were the times when
emergency physician staffing was optimal, ensuring
safe practice and adequate clinical support for the
ENPC. Second, the triage Rapid Assessment Team
(RAT) does not operate overnight. The RAT consists
of an emergency physician and emergency nurse and
assesses all patients following the triage process. The
aim of the RAT is to augment the care provided at
triage by assessing the patient’s clinical status,
attending to pain relief needs and facilitating initial
management requirements and investigations. Audits
of the RAT at TNH have shown that the RAT signifi-
cantly decreased waiting time, treatment time and ED
LOS.

Currently there are no guidelines related to clinically
significant reductions in waiting time or ED LOS. In an
attempt to ascertain the sampling requirements for sta-
tistical power, data from all patients in the present study
(

 

n

 

 

 

=

 

 725) showed the mean waiting time was 12.33 min
(SD 

 

=

 

 24.68) and the mean ED LOS was 156.86 min
(SD 

 

=

 

 126.32). Using sample size tables for two sample

 

t

 

-test, a significance level of 0.05 (2 sided) and power of
0.80, at least 99 patients in each group would be required
to detect a mean difference of 5 min in waiting times
and 64 patients in each group would be required to
detect a mean difference of 60 min in ED LOS.

 

24

 

Data were not normally distributed so median times
and ranges are presented and non-parametric tests
(Mann–Whitney 

 

U

 

-test and 

 

χ

 

2

 

-test) were used to com-
pare control and ENPC groups.

 

25–27

 

 Data analyses were
performed using the computer software 

 

SPSS

 

 for Win-
dows 14.0

 

®

 

 (SPSS, Chicago, IL, USA). The Human
Research and Ethics Committee (HREC) at TNH were
informed of the strategies to be used to evaluate of the
ENPC model of care. The HREC gave in principle agree-
ment to all evaluation strategies including assessment
of patient flow but because the focus of the present
study was evaluation of a new model of care, full HREC
application was not sought.

 

Results

 

In total, 725 patients were included in the study. The
median age was 24 years (range 1–91) for the control
group and 28 years (range 3–78) for the ENPC group
(

 

P 

 

=

 

 0.440). There were significant differences in Aus-
tralasian Triage Scale

 

28

 

 categories between two groups
(Table 1). When diagnostic subgroups were examined,
the ENPC group had a significantly higher proportion
of patients with hand/wrist fractures and lower propor-
tion of patients requiring POP removal.

Comparisons of waiting times, treatment times and
ED LOS are presented in Table 2. Median waiting times
were the same for both the ENPC and control groups.
There were no significant differences in median treat-
ment times and ED LOS. The median treatment times
for the control and ENPC groups were similar (

 

P 

 

=

 

 0.41).
However, the ENPC treatment time for removal of POP
was longer than the control group. The median ED LOS
for the control and ENPC groups were also similar.
Again, however, there were differences between the
groups for the different procedures undertaken.

 

Discussion

 

In the present study, there were no significant differ-
ences between the control and ENPC managed patients
in the three times examined. Median waiting time was
the same for both groups. The short waiting times are
reflective of the RAT system that augments the care
provided at triage at TNH. Approximately 60–70% of
ED patients are seen by the RAT emergency physician

 

Table 1.

 

Study participants: ATS categories and diagnostic
subgroups

Control
group

 

n

 

 (%)

ENPC
group

 

n

 

 (%)

 

P

 

-value*

ATS category
Category 2 2 (0.4) 0 (0.0) 1.000**
Category 3 20 (3.2) 4 (3.9) 0.76**
Category 4 331 (53.1) 62 (60.8) 0.15
Category 5 270 (43.3) 36 (35.3) 0.13

Diagnostic subgroups
Hand/wrist wound 202 (32.0) 30 (29.5) 0.55
Hand/wrist fracture 218 (35.0) 51 (50.0) 0.004
Removal POP 203 (33.0) 21 (20.5) 0.015

 

*

 

χ

 

2

 

-test; **Exact. ATS, Australasian Triage Scale; ENPC,
emergency nurse practitioner candidate; POP, plaster of Paris.
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prior to being assigned to the ENPC or traditional ED
care so the RAT system does distort waiting time data.
A deliberate decision was made to include waiting time
data as the RAT process was applicable to both patient
groups (ENPC and control) and it was important to
ascertain if ENPC managed patients were disadvan-
taged by prolonged waiting times or reduced incidence
of RAT consultation prior to ENPC care. The results of
the present study suggest that ENPC care does not
disadvantage patients in terms of waiting time or time
spent in the ED.

There is a lack of case–control studies evaluating
patient flow outcomes of ENP care. Although other
studies have evaluated patient flow outcomes of ENP
care, case–control designs are not common. Many
researchers report decreased waiting times

 

10,12,15,29

 

 and
reductions in ED LOS

 

10,29

 

 as positive outcomes of ENP
models of care. A number of these studies had significant
methodological limitations and therefore the conclusions
that may be drawn are limited. Common methodological
issues included small sample sizes, lack of detail about
patient characteristics such as age, triage category,
nature of presenting problem, ED discharge diagnosis or
disposition details and a lack of case–control designs.

One of the few well-designed, case–control studies
examining patient flow and ENP was conducted by
Allerston and Justham.

 

29

 

 They examined treatment time
and ED LOS of patients presenting to the ED with ankle
injuries. The control group were triaged via usual pro-
cesses and waited to be assessed by a doctor or ENP
before diagnostic imaging was initiated. The experimen-

tal group were assessed by an ENP at triage. The ENP
used the Ottawa ankle rules to ascertain the need for
diagnostic imaging and, if indicated, X-rays were initi-
ated as part of the triage process. Patients in the experi-
mental group had significantly shorter average
treatment times (73.59 

 

vs

 

 98.52 min, 

 

P

 

 

 

=

 

 0.001) and ED
LOS (81.25 

 

vs

 

 106.59 min, 

 

P

 

 

 

=

 

 0.001).

 

29

 

 Unfortunately, the
present study has limited applicability to the study
reported in the present paper as it compared two differ-
ent processes for initiation of diagnostic imaging rather
than the effect of different roles on the same process.

 

29

 

Descriptive data from the present study suggest
there might be variability in treatment times and ED
LOS between diagnostic subgroups. Because the sam-
ple sizes of subgroups were small, it was inappropriate
to perform statistical comparisons and research with
larger subgroups samples is warranted. However, these
data highlight some interesting trends. For example,
ENPC patients with hand/wrist fractures appeared to
have shorter treatment times and ED LOS than control
group patients. Conversely, for patients requiring POP
removal, ENPC managed patients had longer treatment
times and ED LOS.

One possible explanation is that these findings were
reflective of differences in subgroup composition as the
ENPC group had a significantly higher proportion of
patients with hand/wrist fractures and lower propor-
tion of patients requiring POP removal. If this was the
case, then it may be proposed that patients with hand/
wrist fractures are more efficiently treated by the ENPC
than patients requiring POP removal. Given that all

 

Table 2.

 

Waiting times, treatment times and ED length of stay (min) per group

Control group
Median (range)

ENPC group
Median (range)

 

P

 

-value*

Waiting times
Hand/wrist wound 5.0 (0–179) 7.0 (0–140)
Hand/wrist fracture 4.0 (0–355) 3.5 (0–42)
Removal POP 4.0 (1–124) 4.0 (0–17)
Group total 4.0 (0–355) 4.0 (0–140) 0.96

Treatment times
Hand/wrist wound 114.0 (2–311) 114.0 (11–231)
Hand/wrist fracture 144.0 (8–1239) 117.0 (12–491)
Removal POP 103.0 (2–765) 141.0 (13–261)
Group total 124.0 (2–1239) 118.0 (11–491) 0.41

ED length of stay
Hand/wrist wound 127.0 (8–311) 123.5 (17–250)
Hand/wrist fracture 156.0 (9–1264) 125.0 (14–495)
Removal POP 114.0 (5–769) 148.0 (14–262)
Group total 137.0 (5–1264) 125.5 (14–495) 0.28

 

*Mann–Whitney U. ENPC, emergency nurse practitioner candidate; POP, plaster of Paris.
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patients in the present study were discharged from the
ED, it is reasonable to assume that the majority of
patients with hand/wrist fractures left the ED with a
POP. The shorter treatment times and ED LOS there-
fore might be attributed to the ENPC managing all
aspects of patient care, including POP application. In
contrast, it is common practice for patients managed by
ED medical staff to have POP application delegated to
ancillary personnel such as nursing attendants and this
may be a factor in longer treatment times and ED LOS
for control group patients with hand/wrist fractures. If
a holistic approach to patient care is a factor in reducing
treatment times and ED LOS for patients with hand/
wrist fractures then it should be expected that treatment
times and ED LOS would be similar in patients requir-
ing POP removal. In the present study, treatment times
and ED LOS were longer for ENPC managed patients
requiring POP removal. The counter-intuitive nature of
the findings related to these patient subgroups high-
lights the need for further research.

Variability between the patient groups raises ques-
tions about the isolated use of patient flow outcomes to
measure the effectiveness of ENPC care. Tye cautions
that the use of single outcome measures such as waiting
times does not accurately reflect the effectiveness of the
ENP role.

 

30

 

 If meaningful data about the effectiveness of
the ENP role are to be obtained, future research agendas
should focus on the use of multiple methods and a range
of outcome measures,

 

30

 

 for example, efficiency, effective-
ness, safety of ENPC care, patient satisfaction, ED staff
satisfaction and clinical decision outcomes.

There were a number of limitations to the present
study that should be considered when interpreting the
findings. The major limitation of the present study was
sampling: the sample size of the ENPC diagnostic sub-
groups was too small to achieve statistical power and
there were between-group differences in the proportions
of patients with hand/wrist fractures and removal of
POP. These between-group differences may account for
some of the variability in treatment times and ED LOS
between diagnostic groups. A multisite study using
case–control methods with a larger sample size is war-
ranted. A randomized study design would have been
ideal; however, this was not possible given that the
present study was part of evaluation of the implemen-
tation of the ENPC role and there was only one ENPC.
Once the ENPC role is well established and there are
greater numbers of ENPC, further research using a ran-
domized design would be useful.

Use of times as a primary outcome measure and use
of the ED information system may also be limitations.

Questions may be raised to the accuracy of data
extracted from the ED information system. However,
these are the same data used by organizational and
government agencies to evaluate ED performance and
it was not possible to control for delays in data entry.

It may be argued that ENPC managed patients were
less complicated than patients in the control group;
however, study data do not support this proposition.
No ENPC patients required handover to medical staff
because they were beyond the scope of ENPC care,
group equivalence was demonstrated in terms of age
and triage category and all patients in the present study
were discharged from the ED. Finally, contextual fac-
tors related to the recent implementation of the ENPC
role may also be a limitation of the present study.
During the data collection period, the ENPC had to
discuss every case with an emergency physician, obtain
counter-signatures for extensions to practice such as
medications and verify results of imaging and pathol-
ogy. The emergency physicians also had to complete
peer review ratings for supervision and appropriateness
of medications, imaging and pathology for each patient.
It is reasonable to assume that these processes,
although necessary for safe implementation the ENP
role, may result in delays for ENPC patients. Once the
ENPC is endorsed by the NBV and able to practice
independently as an ENP, these processes will not be
required and further improvements in ED treatment
times and ED LOS are anticipated.

 

Conclusion

 

Patient flow outcomes for ENPC managed patients are
comparable with those of patients managed via usual
ED processes; however, further research using con-
trolled designs and larger samples is warranted. The
ENP model of care is a potentially important strategy
in the management of increased service demands in
Victorian ED. Rigorous and ongoing evaluation of the
ENP role as it evolves in Victorian ED is pivotal to
establishing a reliable body of knowledge that can use
used to inform the precise role of ENP in emergency
care policy and workforce planning.
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