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Abstract
Background: Incident monitoring has been shown to improve patient care
and has been adopted widely in the hospital care setting. There are limited
data on incident monitoring in the prehospital setting.
Hypothesis: A high-yield, systems-oriented, incident monitoring process can
be implemented successfully in a prehospital setting.
Methods: This prospective, descriptive study outlines the implementation of
an incident monitoring process in a regional prehospital setting. Both trauma
care and non-trauma care were monitored by a system of anonymous report-
ing and chart review with debriefing for trauma cases that met major trauma
criteria. A committee reviewed all identified cases and coded and logged all
incidents and provider recommendations.
Results: There were 454 incidents identified from 230 cases (mean = 2.0; 95%
CI 1.8-2.1 per case). Anonymous reporting resulted in the identification of
113 incidents from 69 cases (1.61 per case 95% CI = 1.4-1.9 per case). Major
trauma cases generated 266 incidents from 134 cases (mean = 2.0; 95% CI =
1.8-2.2 per case), and there were 74 incidents from 26 combined cases (mean
= 2.9; 95% CI = 2.2-3.5 per case). One incident was uncategorized. There
were 315 (69.4%) incidents categorized as management problems and 123
(27.1%) were system problems. Prolonged scene time was the most common
incident in both management and system categories; 56 (17.8%) and 18
(14.6%) respectively. Mitigating circumstances were found in 111 (24.4%)
incidents. The most common incident-related patient outcome was none/near
miss (127 (28%)). Incident monitoring most commonly led to generalized
feedback (105 (23.1%)) or specific trend analysis (140 (30.8%)). Reports to
higher or external bodies occurred in 18 incidents (4.0%).
Conclusions: The project has been implemented successfully in a regional
prehospital settling. The methodology, utilizing a number of incident detec-
tion techniques, results in a high yield of incidents over a broad range of error
types. The large proportion of "near miss" type incidents allows for incident
assessment without demonstrable patient harm. Many incidents were miti-
gated and the majority represented management-type issues.

Stella J, Bartley B, Jennings P: Introduction of a prehospital critical incident
monitoring system—Final results. Prehosp Disaster Med 2010;25(6):515-520.

Introduction
In-hospital error and critical incident monitoring processes are well-established
and are an important component of clinical governance.1"5 New technologies
and approaches are assisting with these processes, and serious, preventable mor-
bidity and mortality outcomes have been well-documented.6"11 A critical
incident can be defined as any incident that has resulted or has the potential
to result in an adverse consequence to a person, equipment, or institution.

Research examining prehospital systems for critical incidents and adverse
events is limited.12 The Victorian Consultative Committee on Road Traffic
Fatalities (CCRTF) identified deficiencies in prehospital care that contributed
to preventable fatalities in Victorian road traffic crashes.13"22 Assessment was
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by a multidisciplinary committee and was retrospective, but
it did not attempt to examine non-fatal incidents, non-trau-
ma incidents, or undocumented incidents. This methodology
inherently under reports the number and nature of incidents
in the prehospital setting. Other prehospital reports are sim-
ilar and tend to report on small patient subsets or specific
types of critical incidents.23"27

In 2002, the Centre for Ambulance and Paramedic
Studies at Monash University, Victoria conducted a litera-
ture review and national workshop on critical incident
monitoring in the prehospital setting.28 It reported that
incident monitoring in this setting was "haphazard at best".
It recommended the implementation of a critical incident
monitoring process.

The "Critical Incident Monitoring and Audit in a
Prehospital Setting Project" was established to implement
and evaluate a critical incident monitoring process in a
rural/regional setting. The Project had a primary focus on
trauma care because of the high risk nature of this area, but
had the scope to examine all aspects of prehospital care.
The Project was funded by the then Victorian Trauma
Foundation, which was superseded by the Trauma Accident
Commission Health Research Group.

Prior to this Project, no formal and transparent process
was in place.

The purpose of this paper is to outline the implementa-
tion process and describe the nature of incidents identified
during the project.

Methods
This is a prospective, descriptive study of the implementa-
tion of a critical incident monitoring process in a regional
prehospital setting. It was a 36-month project with an initial
six-months pilot feasibility phase. The Project ran from 01
July 2005 to 30 June 2008. Pilot data were acquired from 06
September to 06 December 2005 and full data acquisition
ran from 01 January 2006 to 30 June 2008. The pilot data
are reported in a separate paper.29 The implementation of
the process began with focus groups of key stakeholders to
determine the broad outline of the project. Intensive educa-
tion sessions of ambulance personnel and emergency
department staff were undertaken, and then, the pilot phase
was initiated. Then, the project was refined further using the
data and experience obtained from the pilot project.

Setting
This project was a collaboration between the (then) Rural
Ambulance Victoria (RAV, now under the umbrella of
"Ambulance Victoria") and Barwon Health through the
Geelong Hospital Emergency Department. It was conducted
in the RAV ambulance Area 1 (Barwon South West Region).
This area covers approximately 10,600 square kilometres in
South Western Victoria and serves a population of >240,000.
It manages 18,000-20,000 cases per year with 112 opera-
tional RAV personnel serving the region. The Geelong
Hospital is a tertiary, regional center with an adult and pedi-
atric case mix, and is the only public tertiary hospital in the
region. It serves all specialties except neurosurgery (cases are
transferred to metropolitan neurosurgical centers). The emer-
gency department manages >45,000 patients per annum.

The Critical Incident Monitoring System
The process of incident monitoring was designed to facili-
tate a non-threatening, systems-oriented overview of criti-
cal incidents. Anonymous reporting combined with chart
review has been validated in previous hospital settings as a
comprehensive way to detect critical incidents.30 Formal
education about the project and its processes were under-
taken for both RAV and emergency department personnel.
Additional sessions were provided at intervals to reinforce
the process.

In this study, critical incident monitoring occurred on
several simultaneous levels. Anonymous reporting was avail-
able to ambulance staff via a Web-based reporting system in
addition to a paper-based version. This also was available to
emergency department staff. Complaints received from out-
side either service were fed into the system through this
mechanism by Project staff. The forms were modeled on an
existing emergency department, anonymous reporting form,
and all reports were confidential, anonymous, and voluntary.
Reporting was encouraged for trauma and non-trauma
cases. All incidents were logged, investigated, and included
in the study data regardless of outcome.

In addition, all major trauma cases as defined by
Department of Human Services (DHS) criteria, were sub-
ject to a chart review of ambulance and, when necessary,
hospital records. Major trauma cases were identified by
existing Geelong hospital databases or during routine
patient care record audit by the RAV staff when cases were
fatal at the scene or transported elsewhere. A predefined
template was used to collate relevant facts from the chart
review when issues arose.

A further mechanism of "hot debrief" was offered to
participants involved in selected major trauma cases. A
senior ambulance representative and a consultant emer-
gency physician interviewed ambulance staff involved to
elucidate detail or undocumented incidents. This mecha-
nism was employed in cases in which ambulance staff may
have raised particular concerns, where significant critical
incidents were identified on chart review, or for cases pre-
disposed to error (for example, multi-casualty events). Hot
debriefs also could be requested by ambulance staff in non-
trauma cases. The hot debriefs also served as an opportuni-
ty to provide positive feedback, and were conducted in a
non-threatening fashion. All hot debriefs were to be con-
ducted within 14 days of the event.

The Project Management Committee examined all
incidents identified at regular intervals (monthly or
bimonthly depending on demand). The Committee was
composed of senior ambulance personnel and consultant
emergency physicians in addition to the research staff. All
cases were examined for incidents, and, if identified, these
were further classified and categorized using a structured
format. Incidents initially were classified into Critical
Incident Monitoring System (CIMS) Incident types
specifically developed for the study. In addition, they were
further classified based on the system employed by the
CCRTF study.20 Incidents also were assessed for the risk
from adverse outcome using a frequency and severity of out-
come matrix. Any mitigating circumstances were identified
and recorded against the incident. A strategy to resolve the
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Major Trauma Cases

Not requiring debrief

Debriefed

Debriefed but >2/52

Failed to debrief

Total

n

126

22

5

7

160

%

78.8

13.8

3.1

4.4

100.00
Missair © 2010 Prehospital and Disaster Medicine

Table 1—Trauma debrief analysis

Incident Types

Communications

Prolonged times

Resources

Equipment

Resuscitation

Other treatment problem

Deviation from CPG*

Diagnostic error

Interference

Injury

Other

Totals

Total

101

93

20

15

41

104

19

9

9

1

42

454

%

22.2

20.5

4.4

3.3

9.0

22.9

4.2

2.0

2.0

0.2

9.3

100.0
Stella © 2010 Prehospital and Disaster Medicine

Table 2—Breakdown of incidents per CIMS incident
types

incident was determined and action(s) put into place. All
decisions of the Committee were arrived at by consensus.

The coding of incidents and the management that ensued
were recorded on a specifically designed Microsoft Access
database. Data were processed using Jandel Scientific
Sigmastat 2000 Statistical Software and Microsoft Excel.

Ethical and Legal Matters
The Barwon Health Research and Ethics Committee and the
RAV Medical Standards Committee both approved the con-
duct of the study. Written consent was obtained from all par-
ticipants for the research aspects of the project. Minutes from
all meetings and hot debriefs were kept in a secure database
and all data were de-identified. Once codified and collated,
hard copies were destroyed for confidentiality reasons.

Results
Demographics
During the 2.5 years of data collection, there were 56,883
ambulance responses in the area. There were 230 cases
examined of which 69 cases came from anonymous reports,
134 met trauma review criteria, 26 were both anonymous
and trauma review cases, and one was not categorized. A
breakdown of all trauma analysis is in Table 1.

Incident Analysis
There were 454 incidents identified. There was a mean of
2.0 (95% CI = 1.8-2.1) incidents per case. Anonymous

Fire or Blast

Other penetrating

Gunshot

Stella © 2010 Prehospital and Disaster Medicine

Figure 1—Trauma incidents by category

Category

System
Inadequacy

Management
problem

Technique

Diagnosis delay

Diagnosis error

Unknown

Total

n

123

315

7

0

8

1

454
Stell;

%

27.1

69.4

1.5

0.0

1.8

0.2

100.0
i©2010Prel

Mitigated

46

61

4

0

0

0

111

osDital and Dis

%

37.4

19.4

57.1

0.0

0.0

0.0

24.4
aster Medicine

Table 3—Incidents by CCRTF categories

cases resulted in 113 incidents (1.6 incidents per case; 95%
CI = 1.4—1.9), while combined cases had 74 incidents (2.9
per case; 95% CI = 2.2-3.5) and trauma cases alone had 266
incidents (2.0 per case; 95% CI = 1.8-2.2). Of the 22 cases
successfully debriefed, there were 85 incidents (2.9 per case;
95% = CI 3.0-4.8). The majority of trauma-associated inci-
dents were related to road crashes (Figure l).The incidents
were categorized by CIMS incident type (Table 2).

Other treatment problems and communications issues
dominated the categories. One example of a treatment
problem was the failure to apply cervical spine precautions
to an intoxicated patient involved in a high speed car crash.
Inadequate documentation was a common communication
problem. Classification of incidents by CCRTF coding cat-
egories is presented in Table 3.

Management problems predominated followed by system
inadequacies. The top five categories in each type of incident
are in Table 4. Scene times featured frequently in both cate-
gories. System-related, prolonged scene times often related
to multi-casualty episodes that required crews to await the
arrival of other crews to assist in processing patients, and
hence, were considered mitigated. An example of mitigated,
management-related, prolonged scene time was difficult
access to a large man with a difficult airway who required
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Type of Incident

Management

System

Category

Prolonged time at scene

Inadequate documentation

Inadequate observations

Inapprop spineboard/no spine board

Inadequate oxygen monitoring

Communication with other services

Prolonged time at scene

Other system delivery problems

Dispatch, communication problems

Delay in arrival of helicopter/not
available

n

56

47

25

25

23

18

18

16

12

10

% of Category

17.8

14.9

7.9

7.9

7.3

14.6

14.6

13.0

9.8

8.1

n Mitigated

24

3

5

4

2

4

16

6

4

1

% Mitigated

42.9

6.4

20.0

16.0

8.7

22.2

88.9

37.5

33.3

10.0

Stella © 2010 Prehospital and Disaster Medicine

Table 4—Most common categories of incident by Consultative Committee on Road Traffic Fatalities coding

300

250

200

150

100

50

0

-

-

-

-

-

-

Diagnosis
Error

1
Diagnosis

Delay

I
Technique

Number

•
111In,m\ 1.

Management
Problem

Inm I,
System

Inadequacy

| | Mitigated

^ ^ H j Unmitigated
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Figure 2—Mitigated versus unmitigated incidents by
category*
*1 case category is unknown

intubation. (Access was difficult because of his size and the
confined space.) Inadequate documentation was common
and only rarely mitigated. Issues in Communication with
other services included communication difficulties with the
State Emergency (SES), the Country Fire Authority (CFA),
Police, and hospital services with safety issues for patients
and ambulance staff commonly resulting. An example of
mitigated circumstances in this category was a car crash with
11 injured occupants in a chaotic scene with live electricity
wires down around the site. No single leader amongst the SES
was available to coordinate the safe extrication of patients.

There were 111 mitigated incidents in all (24.4% 95%).
The distribution across categories can be seen in Figure 2.

Outcomes
The range of patient outcomes can be seen in Table 5.
There were 12 incidents where the outcome of five
patients was death. (All categories represent incidents
only, not individual patient outcomes. There was no
assessment as to whether the incidents contributed to
any patient outcome).

Committee Actions
The management committee responses to identified inci-
dents can be seen in Table 6.

Outcome

None/Near miss

Minor

Moderate

Major

Death

Unknown

Total

n

127

124

88

33

12

70

454

%

28.0

27.3

19.4

7.3

2.6

15.4

100.0
Stella © 2010 Prehospital and Disaster Medicine

Table 5—Patient outcomes by incident

The general observation and feedback response consist-
ed of periodic regional RAV Intranet, e-mail, and poster
updates of observed study trends. Reports to higher or
external bodies included die Medical Standards Committee
of RAV, hospital emergency department staff, and other
bodies such as Parks Victoria and DHS. The report to
Parks Victoria was in response to a mitigated extrication
problem of a patient from the mountain bike trails of the
You Yangs National Park because of the difficulty in local-
izing a patient. This resulted in successful collaboration
between the various services and the installation of Global
Positioning System markers along the trails to more accu-
rately localize any sites of further incidents. Communication
in collaboration with the emergency department of
Geelong Hospital and DHS resulted in tighter controls
over the conditions in which mass sporting events could be
organized and run with particular attention to weather condi-
tions and minimum standards of medical care.

Discussion
This study has described die successful implementation of a
critical incident monitoring process for a regional prehospital
system. At the time of its inception, there was little literature
describing incident monitoring in this setting.12'28 Its design
incorporated current successful emergency department process-
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Committee Responses

General observation/feedback

Specific trend analysis

Specific issue RAV-wide education

Feedback to crew

Remedial education

Remedial case review

Report to higher/external body

Other

Total

n
105

140

36

62

42

29

18

22

454

%

23.1

30.8

7.9

13.7

9.3

6.4

4.0

4.8

100.0
Stella © 2010 Prehospital and Disaster Medicine

Table 6—Responses to identified incidents
(RAV = Rural Ambulance Victoria)

es and others derived from literature review. These were
incorporated to compliment existing audit and less formal
monitoring systems already in place within the service.

Multifaceted incident detecting approaches have been
shown to improve the capture rate and breadth of critical
incidents detected.28'30 The ability to identify incidents via
anonymous processes is an important adjunct to chart
review and "debrief "processes. It helps overcome barriers of
embarrassment and fear (of reprisal, litigation, or cen-
sure).31"33 Web-based reporting methods, chart review, and
interview processes, such as debriefing, have all been shown
to improve the breadth of incident detection.28'30'34

A previously published paper has outlined the initial pilot
data results prior to the commencement of the main study.29

Overall, the number of incidents logged was in keeping with
expectations, though overall there was a tapering of the num-
ber of anonymous incidents logged over time. System problems
predominated in the pilot data (collected over a three-month
period), while the main data (collected over a 2.5-year period)
showed a predominance of management problems. This may
have resulted from initial enthusiasm regarding the project
and an avenue for highlighting sometimes frustrating system
problems that later dissipated. Whether or not it reflects sys-
tem improvement is beyond the scope of the study.

The distribution of trauma cases in this study is similar to
the pilot data and likely reflects the balance of trauma in
Australia with a low incidence of penetrating and fire or blast
injury compared to blunt categories of injury mechanism.
This profile more closely relates to the United Kingdom pat-
tern of trauma than the United States pattern of trauma.35

Different classification styles and a paucity of data make
direct comparisons with other incident monitoring processes
difficult.12'25'36"39 In the intensive care unit setting of intra-
hospital transfers, Beckman identified 61% of incidents as
patient/staff management issues.25 Communication/liaison
problems were prominent, with prolonged scene time the
most common issue. Other ambulance-based studies have
highlighted individual technique- or equipment-related
issues such as airway management, chest tubes and car-
diopulmonary resuscitation. These types of issues did not fig-
ure prominently in this data set.12'23'24'27

A qualitative study of emergency service providers in the
US highlighted a large proportion of "near-miss" events
(44%) in keeping with nearly 30% demonstrated in this
quantitative study. "Near miss" events provide an ideal
point to examine system processes before a serious adverse
event or outcome has occurred. Outcome-based studies
(e.g., CCRTF) do not capture near-miss events, and may be
at risk of attributing greater importance to an incident
because of a poor outcome (outcome bias).2'3'18'31"33

This study has several limitations. The process was partic-
ularly labor intensive and utilized significant resources (partic-
ularly in staff hours, many by staff outside of working hours).
The debrief process posed problems because of multiple staff
members on roster schedules that conflicted and considerable
organization was required. Teleconferencing provided some
flexibility as did debriefing smaller groups and individuals. A
more selective approach to debriefing cases might have been
employed, but debriefs did have a high yield of incidents. The
total incidence of error is not able to be established using this
methodology because many incidents, in likelihood, remain
undetected. A "complete" detection system was beyond the
scope and resources of the project. The preventability of inci-
dents was not assessed formally nor was there an attempt to
measure the impact of the system on overall outcomes, as this
also was beyond the capabilities of the project. There is limit-
ed literature on the impact of incident monitoring systems on
overall patient outcomes, and it often is difficult to link cause
and effect in the complex setting of health care.4'40"42 AH inci-
dent systems have a tendency by their nature to focus on the
negative aspects of care with no attention given to excellent
work practices. An attempt to address this was made during
the debriefing process and positive work was acknowledged
actively in order to cultivate a productive environment.

The findings of this study and of other papers highlight the
ongoing need for further detailed studies into incident and
error monitoring systems in the prehospital setting.12'28'37 The
fragmented nature of prehospital services, differences in train-
ing and persisting cultural barriers still present widespread dif-
ficulties to achieving this.12'37 Although this study was con-
ducted in a regional/rural setting, the simplicity of its design is
translatable to other systems, including an urban setting.

Conclusions
This study describes the successful implementation of an inci-
dent monitoring system in a regional prehospital setting. A
combination of incident detection techniques proved successful
in identifying a broad range of trauma and non-trauma related
incidents. A large number of near-miss incidents and minor
cases provides the opportunity to examine cases with no or min-
imal patient harm. The majority of incidents were management
in origin and many incidents were mitigated by circumstances.
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