
C

CE: Madhur; MCC/588; Total nos of Pages: 5;

MCC 588
Critical incident monitoring in p
aediatric and adult critical care:

from reporting to improved patient outcomes?
Bernhard Freya and David Schwappachb,c
aDepartment of Intensive Care and Neonatology,
University Children’s Hospital, bPatient Safety
Foundation, Zurich and cInstitute of Social and
Preventive Medicine (ISPM), University of Bern, Bern,
Switzerland

Correspondence to Bernhard Frey, Department of
Intensive Care and Neonatology, University Children’s
Hospital, CH-8032 Zurich, Switzerland
Tel: +41 44 266 73 59; fax: +41 44 266 71 68;
e-mail: bernhard.frey@kispi.uzh.ch

Current Opinion in Critical Care 2010,
16:000–000

Purpose of review

Critical incident reporting alone does not necessarily improve patient safety or even

patient outcomes. Substantial improvement has been made by focusing on the further

two steps of critical incident monitoring, that is, the analysis of critical incidents and

implementation of system changes. The system approach to patient safety had an

impact on the view about the patient’s role in safety. This review aims to analyse recent

advances in the technique of reporting, the analysis of reported incidents, and the

implementation of actual system improvements. It also explores how families should be

approached about safety issues.

Recent findings

It is essential to make as many critical incidents as possible known to the intensive care

team. Several factors have been shown to increase the reporting rate: anonymity,

regular feedback about the errors reported, and the existence of a safety climate. Risk

scoring of critical incident reports and root cause analysis may help in the analysis of

incidents. Research suggests that patients can be successfully involved in safety.

Summary

A persisting high number of reported incidents is anticipated and regarded as

continuing good safety culture. However, only the implementation of system changes,

based on incident reports, and also involving the expertise of patients and their families,

has the potential to improve patient outcome. Hard outcome criteria, such as

standardized mortality ratio, have not yet been shown to improve as a result of critical

incident monitoring.
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Introduction
The first reports on monitoring adverse events and/or near

misses in adult and paediatric intensive care were pub-

lished in the 1980s [1,2]. The Australian incident monitor-

ing study in intensive care unit (AIMS-ICU) [3] introduced

the methodology of anonymous, voluntary, nonpunitive

reporting of critical incidents in adult intensive care. A

critical incident has been defined as any event that could

have reduced, or did reduce, the safety margin for the

patient, therefore comprising actual patient injury (adverse

events) and near misses. Intensivists became aware of the

dimension of safety problems in the ICU by these first

reports. Numerous subsequent studies on critical incident

monitoring (CIM) confirmed the safety problems in the

complex ICU environment [4,5,6�,7,8�,9]. It was the adop-

tion of the system approach, which made it possible that

ICU personnel actually reported safety incidents. The

system approach regards errors and deviations not as

individual human failures, but as opportunities to improve
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the system [10]. A cultural change from attributing blame

to incident precipitators away to how work is best orga-

nized, took place [11]. However, it became obvious that

reporting alone does not necessarily improve patient safety

or even patient outcomes and in recent years substantial

improvement has been made by focusing on the further

two steps of CIM, that is, the analysis of critical incidents

and implementation of system changes. Furthermore, the

system approach to patient safety had an impact on the

view about the patient’s role in safety and how families

should be approached about safety issues.
Step 1: collection of critical incidents – the
technique of reporting
Critical incidents are reported to spot patient safety

problems. Therefore, it is essential to make as many

critical incidents as possible known to the intensive care

team. Several factors have been shown to increase the

reporting rate: anonymity, regular feedback about the
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2 Ethical, legal, and organizational issues in the ICU
errors reported [12–14], and the existence of a safety

climate [15,16,17�]. It is not clear, whether an electronic

format or a paper-based system yields more reports

[13,18]. This may depend on individual local conditions.

It has been shown repeatedly that nurses are more likely

to report incidents and errors as compared to doctors

[12,13,18–20]. This is of major concern as critical inci-

dents related to misdiagnosis or delayed therapy are

rarely reported in the absence of physician participation

[20]. There are some more fields of controversy. Should

incident reports focus on actual harm, near misses, or both

of them? We believe that both events should be mon-

itored in order to spot a wide range of patient safety

problems. (Major) complications are rare and usually they

are made known to all staff whereas unspectacular inci-

dents might go unrecognized by the team. However, it is

these incidents which allow us to find system failures and

improve patient safety [4]. Should CIM be locally based

or should multicentre (national, international) reporting

systems be preferred? Healthcare institutions vary widely

in the type of patients they see and the way they are

organized. Therefore, local expertise is very important to

allocate corrective resources to local priorities [5,21]. On

the other hand, reporting systems that include multiple

hospitals may provide a greater opportunity to identify

higher level system factors and sentinel events [11,22,23].

An example of a multicentre CIM system is the Intensive

Care Unit Safety Reporting System (ICUSRS) in the

USA [6�,7].
Step 2: analysis of reported incidents
It is most important that the incident reports are analysed

by an interdisciplinary group (critical incident group),

comprising nurses, doctors, technicians and pharmacists,

senior and junior professionals. First, incidents are cate-

gorized. There are many different approaches to categ-

orization in intensive care, for example, mechanical

ventilation, intravascular lines, other material/equip-

ment, medication/nutrition/blood products, diagnostic

procedures, and others [5]. Some of the proposed categ-

orizations mix up event types and contributing factors [9],

for example, a nurse fails to communicate at the hand

over that the peak inspiratory pressure of the ventilator

has to be decreased; this incident may be categorized as a
opyright © Lippincott Williams & Wilkins. Unautho

Table 1 Risk scoring system

1

Likelihood score
Rare

(�1�/10 ye

Consequence score
5 Catastrophic (death or permanent disability) 5
4 Major (long-term disability) 4
3 Moderate (injury requiring intervention in ICU) 3
2 Minor (injury requiring intervention not bound to ICU) 2
1 Negligible (no intervention needed) 1

Adapted from [24].
mechanical ventilation incident, but it is categorized in

some places as a communication incident. In practice,

however, categorization is not crucial for the success of

CIM. Although there are different categorization

approaches, it is consistently found that medication errors

are the most common type of ICU incidents [4,5,6�,7]. For

further analysis, risk scoring of critical incident reports may

be of value. For each incident, a score of actual/potential

severity (1–5, negligible to catastrophic) is multiplied by a

score of likelihood (1–5, rare to frequent) [24]. The pro-

duct gives the patient safety index, which can be divided

into low (1–5 points), medium (6–14), and high (15–25)

(Table 1). Critical incidents with a high index may then

undergo an in-depth analysis. The ‘London-Protocol’ is an

excellent means for this kind of analysis (root cause

analysis) [25]. In brief, such analysis covers the following

steps: the chronological course of events leading to the

incident is evaluated; faulty events are identified (e.g.

prescription of wrong dose of drug); and contributing

factors are identified (seven major categories: patient

characteristics, task, provider, training/education, team,

managerial, and organizational environment). Skapik

et al. [6�] describe a CIM system where reporters can select

one or more contributing factors for each incident, thus

easing further incident analysis; and four specific measures

are developed. The critical incident group then presents

the categorized list of reported incidents with the proposed

measures to prevent the recurrence of individual incidents,

to the whole ICU team. This is a very important step. The

whole intensive care team must be actively involved in the

work-up and discussion of critical incidents [4]. It is only by

this means that frontline personnel is actively involved in

reporting incidents and is keen to follow organizational

changes decided on and will be motivated to continuous

reporting. The whole team must be the owner of the CIM.

Analyses and subsequent team discussions may be per-

formed every second or third month. Selected incidents

may be discussed on the occasion of a morbidity mortality

conference [26]. When analysing critical incidents in pae-

diatric ICUs, the role of the parents has to be kept in mind.

Because of their presence at the bedside, parents are

inevitably involved in safety issues. It has been shown

that parents are involved as contributors or detectors of

critical incidents and that they are affected by critical

incidents [27�].
rized reproduction of this article is prohibited.
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An issue of ongoing debate is the relevance of the number

of reported incidents [28]. Pronovost et al. [11] clearly

state that CIM should be viewed as a screening tool that

does not provide measures of performance in patient

safety as it lacks a denominator. There is also bias in

what factors are reported and identified. It has been

questioned whether the number of reported incidents

reflects quality of care (that is the true number of inci-

dents and patient outcome) or whether the number

reflects the safety culture in a healthcare institution

[22,29]. A decreasing number of reported incidents

indicates improving quality in the former case, whereas

a persisting high number of reported incidents is anticip-

ated and regarded as continuing good safety culture in the

latter case. In accordance with this latter concept, we

even observed an increase in reports of breast milk

administration errors in our neonatal ICU after introdu-

cing a system change (improved labelling of milk bottles)

[30]. This may be due to a more attentive monitoring as

nurses became more aware of the specific problem and

were consistently encouraged to report breast milk

administration errors. Conversely, Ligi et al. [5] calculated

rates of critical incidents per 1000 patient days in a

neonatal ICU and claim that this prospective method

will allow the effect of prevention strategies to be

assessed. We doubt that this works with a voluntary

reporting system. However, one or two clearly defined

events may be monitored as quality indicators by means

of a CIM system. Their reporting is compulsory. We do

that successfully for accidental extubations. Each year we

calculate the rate of accidental extubations (per 100

intubation days) and are able to compare this figure with

our previous numbers and with numbers in the literature.
Step 3: implementation of system changes
This is the most difficult step. Once specific system

changes have been decided on, tasks must be allocated

to named individuals, times must be set for review of

these actions, and the progress of implementation should

be recorded (Table 2) [31]. It has to be kept in mind that

there are strong and weak measures (e.g. strong measures:

new equipment, elimination of unnecessary steps, stan-

dardizing processes; weak measures: double checks,
opyright © Lippincott Williams & Wilkins. Unauth

Table 2 Controlling of system changes (plan–do–check–act

circle)

Date of incident October 2009
Problem Accidental extubation in

2-year-old girl, tape
not sticky

Measure(s): plan New tape
Start of implementation: do November 2009
Evaluation: check Tape is sticky, however

fixation technique needs
minor adaptation

Start of modified implementation: act December 2009
Responsible person Nurse X, Doctor Y
warnings, training, additional analyses) [32]. Is there

any evidence that critical incident monitoring does

improve patient outcomes? Valentin et al. [33�] found

that an existing critical incident reporting system was an

independent predictor for a lower risk of parenteral drug

administration errors with respect to all types of error.

However, to date there is no study that showed that

critical incident monitoring in ICU independently

decreased the standardized mortality ratio (observed

mortality/expected mortality).
How should families be approached about
safety issues?
Safety of medical care is a major concern for patients and

their families in the hospital environment [34�,35,36�].

Burroughs et al. [37] report that 39% of surveyed patients

experienced at least one error-related concern, most

commonly medication errors and nursing mistakes. As

members of the healthcare team, patients and their

families can make important and active contributions

to reporting and prevention of safety-related incidents

and medical errors [38].

Patients and families as observers of unsafe practices

and errors

Patients are sensitive observers of the care they receive

[39,40], though their concepts of ‘safety’, ‘adverse

events’, and ‘medical errors’ often differ from pro-

fessional definitions, and are usually broader [37,41].

Survey studies suggest, however, that patients can accu-

rately identify adverse events and medical errors [42,43].

The incidence rate for adverse events reported by

patients varies considerably (0.1–5.8/patient), depending

on populations studied, time frame, survey technique,

and definitions [42]. In a survey study among patients

discharged from a Swiss university hospital, 8.2%

reported that they acquired a nosocomial infection,

2.2% reported an injury resulting from a fall during their

stay, and 1.9% believed they had been confused with

other patients [43]. Fifty percent reported at least one

event. In a US sample, 25% of patients reported at least

one unexpected ‘negative’ event during their hospitaliz-

ation that was confirmed in physician review [44]. Reac-

tions to newly prescribed drugs were the most common

reported events (40%). Eighteen percent of events were

coded as ‘serious’ or ‘life-threatening’ and 57% were

regarded ‘significant’ by physician reviewers. Thirty-

one percent of the reported adverse events were deemed

as likely to be preventable. There is evidence that many

of the events reported by patients go undetected in other

methods of adverse incident monitoring [45]. For

example, Weingart et al. [46] report that only 55% of

patient-identified and clinician-validated adverse events

were documented in the medical record, and none were

found in the hospital incident reporting system. Thus,
orized reproduction of this article is prohibited.
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surveying patients about their experience of safety inci-

dents seems a valuable resource that can supplement staff

incident reporting. Beyond reporting, it is increasingly

acknowledged that patients can be involved in incident

prevention, at least theoretically [47,48]. Involvement of

patients in safety management has recently been recom-

mended by the Council of Europe and the World Alliance

for Patient Safety [49,50].

Involvement of patients and families in prevention of

errors

Waterman et al. [51] report that the vast majority of

surveyed patients believe that patients can help to pre-

vent errors (91%) and expect hospitals to educate them

about error prevention (98%). However, patients’ atti-

tudes towards performing specific error prevention beha-

viours vary considerably. Positive attitudes are more

common towards behaviours that conform to traditional

patient roles, for example ensuring transmission of infor-

mation from patients and families to providers, and vice
versa. In contrast behaviours that require questioning of

medical authority and are thus challenging, for example,

asking staff to wash their hands, are less accepted [51,52].

There is also increasing evidence under which conditions

patients are engaging for their safety. In a recent study

among chemotherapy patients, we found that risk of error

perceptions, affirmative attitudes toward patient prevent-

ability, and error experience were positively linked to

safety-related behaviours, whereas higher levels of global

trust in staff safety practices were inconsistently associ-

ated with lower frequency of engagement in safety strat-

egies [53]. Research also suggests that patients are more

likely to intervene against nurses than against physicians,

in particular if challenging interactions are involved

[52,54]. The perception of families and patients that their

engagement for safety is expected, honestly welcomed,

and rewarded by clinical staff is central for family invol-

vement in safety. It is worth noting that the motivation

and instruction by doctors, in particular, seems to be an

important signal of norms that can facilitate patients’

safety behaviours [52,55]. In other words, visible norms

in hospital that invite and approve family engagement in

safety are needed – a challenging cultural change, if

taken seriously.

When being approached about safety issues, patients and

their families prefer messages with an unambiguous

directive tone that clearly addresses what information

should be provided, which issues to monitor, and which

actions to take, when, how, and toward whom [47,56].

Varying levels of health literacy and cultural diversity of

patient populations need to be accounted for [57,58]. In

recent years there has been some proliferation of

materials that educate patients about safety. For

example, the ‘Speak Up’ campaign of the Joint Commis-

sion presents several brochures for patients that include
opyright © Lippincott Williams & Wilkins. Unautho
instructions on how to participate in the prevention of

medication errors or nosocomial infections [59]. How-

ever, analyses of safety advisory materials suggest that

these are often not based on patients’ perspectives,

provide little practical support, and suffer from lack of

cultural and practical integration into the healthcare

setting [60,61�].
Conclusion
First of all, it is essential to make as many critical incidents

as possible known to the intensive care team. Several

factors have been shown to increase the reporting rate:

anonymity, regular feedback about the errors reported, and

the existence of a safety climate. However, critical incident

reporting alone does not necessarily improve patient safety

or even patient outcomes. Substantial improvement has

been made by focusing on the further two steps of critical

incident monitoring, that is, the analysis of critical inci-

dents and implementation of system changes. Risk scoring

of critical incident reports and root cause analysis may help

in the analysis of incidents.

Only the implementation of system changes, based on

incident reports, has the potential to improve patient

outcome. Safety of hospital care is also an issue of

considerable concern to patients and their families.

Research suggests that patients can be successfully

involved in safety. To be effective, interventions need

to be sensitively implemented in the clinical context and

promote behavioural and normative change on the side of

patients, healthcare workers, and institutions.
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