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Abstract

Background: Lack of time, lack of familiarity with root cause analysis, or suspicion that the reporting may result in negative
consequences hinder involvement in the analysis of safety incidents and the search for preventive actionsthat can improve patient
safety.

Objective: The aim was develop atool that enables hospitals and primary care professionalsto immediately analyze the causes
of incidents and to propose and implement measures intended to prevent their recurrence.

Methods: The design of the Web-based tool (BACRA) considered research on the barriers for reporting, review of incident
analysistools, and the experience of eight managers from thefield of patient safety. BACRA's design was improved in successive
versions (BACRA v1.1 and BACRA v1.2) based on feedback from 86 middle managers. BACRA v1.1 was used by 13 frontline
professional s to analyze incidents of safety; 59 professionals used BACRA v1.2 and assessed the respective usefulness and ease
of use of both versions.

Results: BACRA contains seven tabs that guide the user through the process of analyzing a safety incident and proposing
preventive actions for similar future incidents. BACRA does not identify the person completing each analysis since the password
introduced to hide said analysis only islinked to the information concerning the incident and not to any personal data. The tool
was used by 72 professionals from hospitals and primary care centers. BACRA v1.2 was assessed more favorably than BACRA
v1.1, both in terms of its usefulness (z=2.2, P=.03) and its ease of use (z=3.0, P=.003).

Conclusions: BACRA helps to analyze incidents of safety and to propose preventive actions. BACRA guarantees anonymity
of the analysis and reduces the reluctance of professionalsto carry out this task. BACRA is useful and easy to use.

(J Med I nternet Res 2016;18(9):€257) doi: 10.2196/jmir.5942
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Introduction

Analyzing the causes of unsafe care helps reduce the number
of incidents that may cause harm to patients [1-3]. Thisis the
primary reason that incident reporting systems (IRS) for patient
safety exist [4].

Incident Reporting Systems

Incident reporting systemswere introduced into the health care
sector in the late 1990s. Similar mechanisms can be found in
high-risk sectors, such as the nuclear, railway, and aviation
industries. They are essentially mechanisms designed to record
critical incidents anonymously [3]. Once anayzed, the
information collected leads to improved safety. These IRS
systems are usualy voluntary, but in some countries or
industries they are compulsory.

The Australian Incident Monitoring System, the Sentinel Events
Reporting Program, and the New York Patient Occurrence
Reporting and Tracking System (NYPORTS) in the United
States are three of the first programs designed to learn from
incidents [5-7]. In Canada, Europe, and Latin America, IRS
designed under similar premises are also in operation, but each
system tends to follow different regulations, taxonomies, types
of incidents reporting, System management procedures,
incentives for reporting, and methods and resources for
analyzing information collected [8,9].

Incident reporting systems provide a mechanism to identify
risks (in this context how and why patients can be harmed) and
surface learning opportunities in different organizations, based
on their own experience, toward the objective of reducing the
frequency of safety incidents[10]. They can and should also be
used to share lessons within and across organizations concerned
with improving safety. In the end, such mechanismsare designed
to enhance patient safety culture in health care organizations

[9].

Incident reporting systems represent a central data collection
of incidentswith the aim to define fieldswhere action is needed
most. These systems are well established, but sometimes they
do not succeed in developing an action plan to implement
corresponding measures conceived to prevent recurring
incidents. The success of IRS requires the involvement of
frontline health care providers in the action plan (analyzing
causes and proposing solutions related to specific incidents).

In order for IRS to be effective, it is critical to overcome the
distrust of professionals who fear the possible consequences of
reporting incidents[11]. Aswell, it isessential to make certain
that appropriate procedures and resourcesfor quickly analyzing

http://www.jmir.org/2016/9/e257/

the causes of incidents are already in place[9] and that systems
exist to disseminate the conclusions drawn from incident
analysis such that similar incidents among hedth care
professionals may be avoided in the future [10-12].

Incident Analysisfor Patient Safety

Root cause analysis, critical incident analysis, and incident
simulations are the most useful techniques for investigating
what happened [13-15]. Analyzing reported incidents requires
time, knowledge, and confidence in the confidentiality of the
use of the information [10,16]. However, this is not always
possibl e because as the number of reported incidentsincreases,
the ability to analyze their causes is reduced. There are other
care obligations that frontline personnel prioritize more than
incident analysis [11]. This prevents middle managers and
professionals who are nearest the incident from always being
ableto participate in its analysis and to propose alternatives or
changes to prevent recurrence [11,17,18].

Patients Needs After an Adver se Event

Petients who have suffered an adverse event (AE) should receive
information about what and how the incident occurred, and
about the measures adopted to prevent recurrence[19,20]. New
tools are needed to make certain that patients are informed
promptly of countermeasures following incidents.

Why This Study

Senior and middle managers have direct responsibility for
incidents that can be analyzed and assessed in the interest of
preventing recurrence [10,21]. For various reasons, however,
they do not always make this happen [22,23].

This study’s objective was to develop atool that helps middle
managers and frontline professionals carry out immediate
analysis of the causes of incidents related to patient safety
whereby they may propose and implement solutionsto prevent
recurrence. This tool should provide them with the following:
a guarantee that the tool adheres to relevant legal regulations;
that it engages middle managers and their teams; that it permits
appropriate identification of harmful incidents and near misses,
probing their immediate and latent causes; and that it conducts
adynamic and agile analysis of these incidents.

Methods

Study design of atool to identify preventive actions for the
improvement of patient safety based on the information collected
and analyzed from the experiences of previousincidents. Figure
1 describes the steps followed to establish the criteria for this
new tool’s design.
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Figure 1. Stepsfor the design of the incident analysistool.
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Incident Analysis Tool Requirements

To develop the toal, prior research on the barriers for reporting
safety incidents, and incident analysis techniques, were
considered first [11,24,25]. Thisinformation was expanded by
conducting eight semistructured interviews. These interviews
were conducted with individuals responsible for safety at
hospitals and primary health care centers. They described the
difficulties they face in analyzing patient safety incidents and
involving professionals and middle managers in the search for
solutions to achieve a safer environment for patients.

With thisinformation, a series of criteriawere then established
with respect to design, navigability, information security and
confidentiality, and structurefor the analysis of incidents. Based
on this, we proposed a feasible projection of what this
Web-based tool should deliver in the search for solutions to
safety incidents at hospitals and primary care centers.

A review was carried out regarding the tools to conduct an
analysis of the causes, consequences, and search for solutions
to the incidents, in a broad-based effort to manage risks to
patient saf ety at hospitals and primary care centers. Thesetools
were assessed using criteria established independently by IC,
MG, and JIM, with the goal of identifying the characteristics
that anew tool should have. From thisreview, it was determined
that the protocol of incident analysis based on the Harvard study
[26], the 5 Whys[27], characteristics of root cause analysis, the
prioritization of risks employed in failure mode and effect
analysis[28], and the matrix employed by the plan-do-check-act
(PDCA) tool [29] offered ideal models for this new tool. Due
to these characteristics, the tool was renamed BACRA (in

http://www.jmir.org/2016/9/e257/

hospitals and health
centers

Spanish Basado en Analisis Causa-RAiz meaning “based on
root cause analysis’).

Different alternatives were considered for the development of
the incident analysis tool: creating a mobile app for Android
and/or iOS tablets and mobile phones (discarded because the
necessary devices were not available at most heath care
centers), devel oping an executabl e program (discarded because
of the difficulty of installing unofficial apps at hedth care
centers), developing a portable document format (PDF;
discarded dueto its limitations for generating dynamic content
and questions based on previous responses), and a Web form
that permitted asufficient level of flexibility and wasaccessible
from any computer with an Internet connection. The latter was
the option chosen.

From thisinformation, a BACRA beta version was devel oped,
aWeb tool based on root cause analysis to search for solutions
to incidents of patient safety with leadership from middle
managers.

BACRA Design

The tool’s beta version was presented to 43 professionals
(middle managers of nursing and surgical medicine, intensive
care units, blood banks, laboratories, radiology, mental health,
pediatrics, surgery, orthopedics, gynecology, medicine, and
primary care). Their feedback helped to improve data access
and privacy, and their assessments and suggestions were kept
in mind to improve the toal, its user friendliness, and its final
result in the form of a summarizing table. In this redesign
(BACRA v1.1), fieldswere added in the solutions table and the
app was also personalized to register certain specific types of
incidents relevant for hospitals or primary care centers.
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BACRA v1.1 was presented to 43 other middle managers, who
provided ideas for improving its design (BACRA v1.2). This
permitted the elimination of unnecessary information and the
introduction of small changes to the types and causes of harm
addressed, and allowed the improvement of help texts.

In January 2016, once the tool improvement proposals were
introduced, BACRA v1.2 became availableto users[30]. It can
be used with the main browsers (Chrome, Safari, Microsoft
Explorer, Firefox) and operating systems (Windows, OSX,
Linux).

Evaluation of the Web Tool

BACRA v1.1wasused by 13 frontline professionalsto analyze
distinct types of incidents, whereas its final version (BACRA
v1.2) was used by 59 frontline professionalsto analyzeincidents
both with and without harm to patients. Once the analysis was
finished, all users had the opportunity to voluntarily assessthe
Web-based tool’s utility and ease of use.

The evaluation results of both versions were compared using
the nonparametric Mann-Whitney U test.

Ethics

This study was approved by the Ethics Committee of Clinical
Research at the San Juan de Alicante University Hospital,
Alicante, Spain.

Results

Basesfor BACRA Design

The professionals interviewed pointed out the following main
difficulties related to analysis of reported incidents: the lack of
time, coupled with the belief that solutions should be proposed
by the services responsible for the area of patient safety; the
lack of proceduresin primary carefor addressing this problem,;
thedifficulty in getting middle managersinvolved in root cause
analysis; the delay in communicating analysisincident results;
and the legal consequences for professionals. In their opinion,
after identifying the type of incident and whether it had caused
harm to patients, the tool should help identify causes and
consequences in order to gather the basic knowledge necessary
to propose solutions intended to prevent recurrence of similar
incidents, including a plan of action.

BACRA Structure

BACRA v1.2isstructured in seven tabs: (1) general information
about the tool, (2) hide/show, (3) what consequences did the
incident have, (4) when and how did it occur, (5) why did it
occur and root of the incident, (6) how could it have been
prevented and solutions and plan of action, and (7) printout of
thereport. A helplinefor userswho needed guidance was made
available. In Textbox 1, the content of each tab is specified.

http://www.jmir.org/2016/9/e257/
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Figure 2 shows a diagram of the app’s different tabs. Moving
from top to bottom is the recommended order for the
introduction of information, but it is possible to move freely
between the various tabs in any order. Each tab’s contents
corresponds to the sections described in Table 1.

Theinformation tab is always accessible from any point in the
analysis (found at the far left, labeled “Info”; see Figure 2).
Withdrawing the analysisis also possible at any time by opening
the “Hide/Show” tab and clicking “restore” (erases all data)
(seethe ascending path of “ protect analysis’ on theright). Once
the analysis is finished, and the reports have been printed,
erasing all dataisrecommended (ascending “ new analysis’ path
on the right).

Before beginning a new analysis, and in order to ensure
confidentiality when computers are shared, each user can create
aunique password on the “Hide/Show” page (password access;
only known to him/her) that will allow access to the analysis
in progress for a specific incident. This password is not linked
to the person conducting the analysis, but rather to the incident
in question. Therefore, the app does not include personalized
access whereby the user can consult his’her incidents in
progress; instead, this person must generate a new password
for each incident they wish to analyze. This way, complete
confidentiality of the person conducting the analysisis ensured,
protecting the professional and reducing the distrust toward
these types of systems. The type of center, either hospital or
primary care, must beindicated on the“What Happened?’ page.
Depending on the choice of center (hospital or primary care),
the screen will contain information specific to the type chosen.
In addition, the“ Solutions” pageisdynamically generated with
the data introduced in the preceding steps.

Figure 3 shows the home page, where information on using the
app is offered. The recommended route for introducing
information is visible, but navigating freely between any tab is
possible.

Figure 4 shows the manner in which the initial information
about the type and nature of the harm is introduced. A list of
possible incidents is shown, organized by categories in order
to be located easily. The list is specific to the type of center
where the analysis is being made, either hospital or primary
care. Any number of desired options can be selected and,
furthermore, any type of patient harm that does not appear on
the list can beintroduced as free text.

Figure 5 corresponds to the “Causes’ page. Here, the reasons
for the incident and its roots are described. A list of causesis
shown, organized by categories. When applicable, additional
information may be added, indicating whether the cause is
immediate (active error by professionalsthat is directly related
to patients) or latent (system, organization, or device failure).
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Table 1. Criteriafor BACRA to satisfy and analysis of other existing tools.

Criteria App 12 App 2° App 3¢ BACRA
Permits incident analysis by asmall group (3-5 persons) Yes Yes Yes Yes
Permits incident analysisin less than 20 minutes No No No Yes
Usesinternational taxonomy with help menusin order to correctly interpret  Yes Yes Yes Yes
theterms

Permitsanalysis of adverse eventsand near errorsat hospitalsand primary  Yes Yes Yes Yes
care

Ensures the privacy and confidentiality of the information Yes Yes Yes Yes
Offersfull guarantees for the legal certainty of the professionals (no data No No No Yes
recorded)

Permits analyzing immediate and latent causes of incidents No No No Yes
Involves middle managers in the search for solutions Yes Yes No Yes
Focuses on the search for solutionsto prevent recurrence of thesameinci- Yes Yes No Yes
dent

Includes how to implement solutions and how to verify whether theantic-  No No No Yes

ipated result is obtained

3TPSC Cloud (The Patient Safety Company Cloud).
bsistema de Gestin de Incidentes de Seguridad—Junta de Andalucia.
CSINASP-Sistema de Notificacion y Aprendizaje parala Seguridad del Paciente (Learning and Reporting System for Patient Safety).

Figure 2. BACRA tool flowchart.
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Textbox 1. BACRA content
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(2) Info: information

What BACRA is
What BACRA offers
How to use BACRA

(2) Hide/Show: hide the form so that nobody else can access it (password access)

(3) What Happened: what consequences did the incident have?

Care level selection (hospital or primary care)
Type of harm

Has the incident been reported?

Nature of harm

Related with nosocomial infection

Related to procedures

Related with care

Related with medication

Others

Measures adopted with the patient to remedy the harm and to prevent recurrence of another AE related to the first

Impact (severity and autonomy of the patient)

(4) How: when and how did it occur?

Date and time of the occurrence and its detection

Chronology of the facts

(5) Causes: why did this happen? (root of the incident)

5 Whys technique

Immediate and latent causes

Use of resources and equipment
Organization and culture of safety
Factors attributable to professional action

Intrinsic risk factors for the patient

(6) Solutions: how could it have been avoided? Solutions and plan of action
Risk priority number (RPN)
(7) Print: print report in PDF

http://www.jmir.org/2016/9/e257/

RenderX

JMed Internet Res 2016 | vol. 18 | iss. 9| €257 | p. 6
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Carrilloet d

Figure 3. Home page and navigation modes.

Free navigation through folders

Recommended route

Info Hide/sh@w Initial survey What happened How Causes Solutions Print

BACRA v1.2

BACRA

BACRA is a tool designed to helpfmiddle managers improve management of risks inherent in healthcare activities. It helps to create a safer environment for patients,
and it also helps professionals toflemonstrate that they effectively assume their responsibility of handling safety events in a proactive manner that is in accordance
with Spanish Law 16/2003 on Qudlity and Cohesion in the National Health System. BACRA has been designed toc be used at both hospitals and primary care.

BACRA offers:

o Analysis that is realistic and lose to the incident.

o Calm and participatory reflecjion that offers greater assurances for professionals and safety for patients.

o Realistic solutions to safety irfidents.

o Confidence when informing ptients about an adverse event.

o Confidence for the profession§ls who must inform a patient who suffered an adverse event (see Recommendations Guide pages 24 and 35).
o Tips for helping professionals §ffected by the occurrence of an adverse event (see Recommendations Guide pages 18 and 37).

o Responsible performance of nfpnagement tasks by middle managers in the healthcare organization.

How to use BACRA:

o Before using BACRA, acquiring jnformation about the incident in a non-interrogatory manner from the professionals nearest it (see Recommendations Guide) is
recommended, reviewing the clfhical history and other relevant documentation. During this analysis, avoid an interrogatory attitude, do not exhibit mistrust
towards them, or draw prematuge conclusions.

o Sharing this analysis and possibfe solutions between 2-3 people from the unit is advised.

Terms of use acceptance:

@ ! accept.

See the terms of use

Next
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Figure 4. Screenshot of “Consequence” page: type and nature of harm.
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Info Hide/show

Initial survey What happened How Causes

Selutions Print

WHAT CONSEQUENCES DID THE INCIDENT HAVE?

Indicate the type of center you are at:

Type of center

Type of harm

Type of harm
Reporting system

Has the incident been reported?

[ Hospital 3]
[ A priori avoidable 3
\: No $:|

We recommend you report the incident with the system used at your health center.

Indicate the nature of the harm (more than one option may be selected):

1-Related with NOSOCOMIAL
INFECTION

2-Related with PROCEDURES

(O -Bacteremia
-Catheter-associated infection
-Surgical wound infection
-Pneumonia

-Septic shock

-Anesthetic complications

-Foreign body following an intervention
-Organ damage

-Suture dehiscence

O00® 0000

Figure5. Screenshot of “Causes’ page: root of the incident.

2. Immediate and latent causes

When filling in data, keep in mind:

o Immediate causes or active errors: These terms refer tc errors committed by professionals in direct contact with patients. These are generally easy to identify
(pushing an incorrect button, injecting the wrong product...) and almost always involve someone in the front line of care.

This category includes forgetfulness, distractions, lapses, assessment errors, and failures of compliance with established norms.

o Latent causes or system errors: These refer to circumstances and errors that are less clear, present in the organization and the design of devices, activities, etc.,
that can facilitate the occurrence of errors and centribute to harming patients.

Use of resources and equipment

Improper calibration

Lack of alternative materials

Lack of equipment (including non-
sterile material)

Malfunctions

Device malfunction

Failure accessing electronic medical
records

Problems related to equipment
maintenance

http://www.jmir.org/2016/9/e257/
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(O Latent cause or system error

(O Immediate cause or active error
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(O Immediate cause or active error
O Latent cause or system error

(O Immediate cause or active error
(O Latent cause or system error

(O Immediate cause or active error
(O Latent cause or system error

@ Immediate cause or active error
O Latent cause or system error

(O Immediate cause or active error
(¥ Latent cause or system error
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Figure 6. Screenshot of “Solutions’ page: final result of the analysis.
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Info Hide/show Initial survey What happened

How Causes Solutions Print

HOW COULD IT HAVE BEEN AVOIDED? SOLUTIONS AND PLAN OF ACTION

RPN (RISK PRIORITY NUMBER)

Type of harm A priori avoidable

Nature of harm ~Fracture (including from falls)-

Legends of letters used:

S: Severity O: Probability de occurrence D: Probability of detection

Severity scale (S):

Probability of occurrence scale (O):

RPN: Risk probability number

Probability of detection scale (D):

1: No effects (without any consequences) 1: Aimost never (improbable error) 1: Almost certain (detection methods)
2: Very mild (deterioration will probably be noticed) 2: Remote (improbable error) 2: Very high

3: Mild 3: Very slight 3: High

4: Minimun (deterioration in system performance) 4: Slight (occasional errors) 4: Moderately high

5: Moderate 5: Low 5: Intermediate

6: Significant 6: Medium 6: Low

7: Great (incompatible system) 7: Moderately high (repeated errors) 7: Slight

8: Extreme 8: High 8: Very slight

9: Serious (problem of safety) 9: Very high (error almost unavoidable) 9: Remote

10: Dangerous 10: Aimost certain

10: Almost impossible (detection methods do not exist)

Person responsible and date Verification

09/15/2016. Martha. Check changes in clinical
documentation and

dissemination among staff.
11/20/2016. Sarah.

10/10/2016. Sarah. New brieﬁn%protocol

implemented.

10/10/2016. Sarah. New briefing protocol

implemented.
12/15/2016. Joseph.

Root cause S o] D RPN Proposed solutions

Inappropriate working conditions 7 <] a4 252

Serious clinical documentation 4 2 1 8

errors

Communication errors with the 8 8 8 512 Include legend in admission

patient protocol to warn of risk of
interruptions.
Keep communication channel
with the patient to follow-up
recovery.

Inexistent or inadequate 2 3 2 12

management of risk

Overload, work pressure, high 7 8 7 392 Review briefing contents to

caseloads consider similar cases.

Confusion, forgetfulness, 9 9 9 729 Review briefing contents to

distractions consider similar cases.
Include examples of AE
interruption in patient safety
seminars.

Fatigue, stress 6 6 5 180

Date of analysis

Date and time 26 - 08 - 2016 Ot |14 %: 50 %

Day Month  Year Time (Hours) (Minutes)

Figure 6 shows the final result of the analysis. A portion of the
data is generated dynamicaly based on the information
introduced in previous steps. Each of theincident’s causes must
be assessed in this tab in terms of their severity, probability of
occurrence, and probability of detection. From these values, the

http://www.jmir.org/2016/9/e257/
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app automatically calculates the risk priority number (RPN).
For each cause, it asksfor solutionsto be proposed, which must
have an associated date of compl etion, aprofessional responsible
for implementation, and an outcome measure that permits
verification that the proposed solution was successful.
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Thetool’s final screen allows the printing of afinal report that
contains information that is detailed depending on where the
report is destined to go. Specifically, two options exist: areport
for the head of the unit, containing information drawn
exclusively from the “ Solutions’ page (the final result of the
analysis), or a report for the center's safety committee,
contai ning additional datafromthe“What Happened?’, “How?’,
and “Causes’ pages.

Comparison With Other Tools.

Table 1 shows BACRA's main characteristics compared with
other tools designed for reporting incidents for posterior
analysis.

Assessment of the Different Versions

BACRA v1.1 was assessed by 12 of 13 professionalswho used
it (a response rate of 92%) and BACRA v1.2 was assessed by
47 of 59 professionals who used it (a response rate of 80%).
Most of these professional s had reported an incident using other
reporting systems at their respective health centers (86%, 62/72).

On a scale of zero to five, BACRA v1.2 was rated higher than
BACRA v1.1in both usefulness (v1.1: mean 3.4, SD 1.6; v1.2:
mean 4.3, SD 0.9; z=2.2, P=.03) and ease of use (v1.1: mean
2.8, SD 1.5; v1.2: mean 4.2, SD 1.0; z=3.0, P=.003).

Discussion

Principal Results

BACRA v1.2 was designed to encourage the implementation
of preventive measures that impede the repetition of incidents
producing harm in patients, as well as incidents that have not
yet caused harm but might do so in future dueto repetition. This
Web-based tool was devised to provide an appropriate response
to the difficulties described in the literature, as well as those
described by frontline professionals, that have made it difficult
to analyze incidents of safety and to seeking solutions. This
new instrument promotes health care provider involvement,
seeking alternatives to avoid repetition of safety incidents. The
data obtained by evaluating the tool justify the changes
introduced in v1.2, making it a tool that is useful and easy to
use.

BACRA v1.2 isasupplement to an existing IRS to support the
frontline health care professional to analyze safety incidents
and propose actions to prevent the recurrence of similar
incidents. BACRA has been designed to overcome factors
limiting reporting and reaching consensus on preventive actions.
Thistool guarantees anonymity of the analysis and reducesthe
reluctance of professionalsto carry out this task.

The benefits of reporting incidents have been well described,
and there is broad consensus that reporting helps improve the
management of risks inherent in health care, it strengthens the
safety culture, and ultimately increases patient safety [4,5,9].
However, as health care professionals report greater numbers
of incidents, those responsible for their analysis become
overwhelmed, and the capacity to prevent new incidents may
be reduced. Moreover, many times incidents that do not cause
harm, or that cause harm that is hardly noticeable, are not
analyzed in sufficient detail to prevent similar incidents in the
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future [11]. Patient safety systems achieve better results when
frontline professionals and middle managers get directly
involved in incident analysis[31], and especially when they are
capable of implementing preventive measures promptly and
efficiently. BACRA was designed with thisin mind.

Comparison With Previous Studies

Other studies have pointed out certain barriers that make it
difficult to report new incidents, thus making it difficult to
transform information into action. Among other reasons, health
care professionals attribute their own reticenceto fear of punitive
action, scant familiarity with incident analysis techniques,
difficultiesin achieving appropriate feedback, and lack of time
to report [32-34].

BACRA guarantees anonymity of the analysis (not only of the
reporting) and has been designed to assure that middle managers
can become more actively involved in proposing preventive
actions to avoid the occurrence of new incidents and thus to
save patients from suffering avoidable harm. BACRA is used
both to analyze real incidents, which caused harm to patients,
and to analyze critical incidents that did not cause harm to
patients. This tool provides a framework to identify what has
occurred and why, enabling caregivers to determine how to
resolve issues and to implant barriersto prevent futurefailures.
The BACRA focusis theimplementation of an action plan that
defines tasks and responsihilities that follow a clear analytical
agenda. The aim of BACRA isto improve patient safety, but it
also worksto enhance the well-being of frontline professionals
by contributing to the creation of asafer clinical context.

BACRA's Web format is in line with the preferences of
electronic systems found in other studies for the analysis of
incidents [35]. It allows analysis that is quick and close to the
incident, thus increasing reliability in the identification of
incident causes and enhancing the validity of new proposalsto
prevent future incidents.

Approaches to, and conditions of, incident analysis for patient
safety have been studied extensively. These studies have
demonstrated the critical importance of |eadership, effective
dissemination channels, and the capacity for rapid action as
crucia to the execution of incident analysis that results in
preventive action and that enables caregivers to draw lessons
from prior experience [25]. These critica elements were
included from the outset in the BACRA design. As well, the
design takes into account the importance of providing legal
protections to those professionals who report and analyze
incidents based on the observation that many countries do not
have apol ogy laws, which could encourage reporting by reducing
the likelihood of legal consequences.

This Web-based tool employs specific techniques proposed by
other analysis methodol ogies seeking involvement from middle
managers that have been deemed beneficial to patient safety
[25]. The effectiveness of these tools for analyzing incidents of
safety has been analyzed in other studies[35].

Relevance of This Study

The causes of most so-called near errors are not usualy
analyzed, and so they can continue to cause AEs (reaching the
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patient) in practice. A large number of health care professionals
are not familiar with techniques for analyzing safety incidents;
their care responsibilities limit the time they have available to
carry out such analyses and, in many cases, they are wary of
the consequences that could result from being seen involved in
the analysis of incidents. BACRA strivesto respond to all these
limitations by offering a guideline for conducting an analysis
focused on reaching aconsensus on actions designed to prevent
the recurrence of similar incidents.

BACRA should be used as a supplement to an existing IRS,
and not as a stand-alonetool. BACRA isatool designed by and
for middle managers and frontline professionals that does not
require specific training in patient safety. This new tool proposes
a friendly framework to define an action plan and for
implementing corresponding countermeasures that involve
frontline health care professionals. A combination of top-down
and bottom-up approaches helps to engage health care teams
as a whole. They know the questions and, in most instances,
they have solutions to offer that will implant barriers designed
to prevent harmful incidents in future.

Tool Limitations

Thistool’smain limitation isthe need for Internet access, which
some centers restrict due to security considerations. Response
speed problems have aso been detected in computers with
limited features. To address these limitations in the future, a
version of BACRA could be developed that is capable of
functioning locally, without access to the Internet.

BACRA is not an incident reporting system and, therefore,
should not be used as such. Itsfocusis centered on identifying
preventive actions to avoid the recurrence of incidents that
ultimately do harm patients. Sentinel events could require
extensive analysis using the root cause technique.

Study Limitations

This study was conducted with professionals experienced in
incident reporting and thus familiar with basic issues of patient
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safety. Other users could require more time to become familiar
with the tool. This study did not consider certain variables that
might influence incident analysis, such as safety culture or
perception of the efficacy of proposed solutions. The
effectiveness of the proposals to avoid the repetition of similar
incidents was not analyzed.

Recommendations for Practice and Research

The safety culture at health centers can be determinant when
implementing this tool. Learning from one's errors is not easy
dueto questionsthat are both attitudinal and practical in nature.
In order to exploit BACRA's advantages, and learn from the
experience toward the end of improving patient safety, it is
important to promote a proactive culture of safety that
acknowledges the possibility that professionals may commit
errors in the course of providing clinical assistance. Effective
use of BACRA also requires a commitment to the exercise of
responsible behavior that improves patient saf ety.

By using BACRA at health centers, those responsible for the
areaof patient safety, in coordination with the middle managers
of different care units, can agree on the destination of the results
reports that the tool produces. For example, agreement could
be reached, under appropriate conditions of confidentiality, to
disseminate the proposals of applicable measures for specific
types of incidents, thereby fostering shared learning to avoid
future risks to patients.

Future research could examine the degree to which BACRA
and similar tools are accepted by professional s, both those who
use these tools and those who make changes in their clinical
practice based on proposal sreached consensually following the
use of BACRA. The extent that BACRA contributes to
strengthening of the culture of safety at centers could also be
analyzed, for example, by determining whether application of
thistool resultsin changes to management of the risksinherent
to clinical practice.
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