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ABSTRACT

The present investigation was a cross-
sectional, quantitative research study
analyzing incidents associated with nur-
sing care using a root-cause methodologi-
cal analysis. The study was conducted in a
public hospital intensive care unit (ICU) in
Santiago de Chile and investigated 18 inci-
dents related to nursing care that occurred
from January to March of 2012. The sam-
ple was composed of six cases involving
medications and the self-removal of the-
rapeutic devices. The contributing factors
were related to the tasks and technology,
the professional work team, the patients,
and the environment. The analysis confir-
med that the cases presented with similar
contributing factors, thereby indicating
that the vulnerable aspects of the system
are primarily responsible for the incidence
occurrence. We conclude that root-cause
analysis facilitates the identification of
these vulnerable points. Proactive mana-
gement in system-error prevention is made
possible by recommendations.
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RESUMEN

Investigacion cuantitativa de tipo transver-
sal que analizé los incidentes relacionados
a los cuidados de enfermeria, por medio
de la metodologia del analisis causa - raiz.
Fue realizado en una unidad de cuidados in-
tensivos de un hospital publico de Santiago
de Chile. El universo fue compuesto por 18
incidentes relacionados a los cuidados de
enfermeria ocurridos de enero a marzo del
2012. La muestra fue constituida por seis
casos relacionados a medicamentos y retiro
no planificado de artefactos terapéuticos.
Los factores relacionados fueron: tarea y
tecnologia, equipo de trabajo, profesional,
paciente y ambiente. En el andlisis se cons-
taté que los casos presentaron factores re-
lacionados semejantes, concluyendo que
los puntos vulnerables del sistema son en
su mayoria, los responsables por la ocurren-
cia de incidentes. Se concluye que el analisis
de causa - raiz permite la identificacion de
estos puntos vulnerables y, por medio de re-
comendaciones, posibilita la gestién proac-
tiva en la prevencion de fallas del sistema.
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RESUMO

Investigacdo quantitativa do tipo transver-
sal que analisou os incidentes relacionados
aos cuidados de enfermagem por meio da
metodologia de analise da causa raiz. Foi
realizado em uma unidade de cuidados
intensivos de um hospital publico de San-
tiago do Chile. O universo foi composto por
18 incidentes relacionados aos cuidados de
enfermagem ocorridos de janeiro a margo
de 2012. A amostra foi composta por seis
casos relacionados a medicamentos e reti-
rada ndo planejada de artefatos terapéuti-
cos. Os fatores relacionados foram: tarefa
e tecnologia, equipe de trabalho, profis-
sional, paciente e ambiente. Na andlise,
constatou-se que 0s casos apresentaram
fatores relacionados semelhantes, conclu-
indo que os pontos vulneraveis do sistema
sdo em sua maioria responsdveis pela
ocorréncia de incidentes. Conclui-se que
a analise da causa raiz permite identificar
esses pontos vulneraveis e, por meio de re-
comendacgdes, possibilita a gestdo proativa
na prevencdo de falhas do sistema.
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INTRODUCTION

Safe care requires nursing professionals to make de-
cisions and take action when confronting risky situations
that threaten patient security and to address possible in-
cident occurrences. These circumstances range from mi-
nor occurrences that might even go unnoticed to serious
occurrences that may cause injury, disability, or death
(adverse events).

Patient safety, defined by the World Alliance for Pa-
tient Safety! as reducing the risk of unnecessary harm to
an acceptable minimum, is a constant component of and
is closely related to patient care. The nursing professional
is in charge of the risk process analysis for the consequent
reduction and prevention of incidents.

Patient safety concerns emerged in the 1990s with
the important American publication To Err is Human:
building a safer health system® of the Institute of Me-
dicine (IOM), in which the authors reported the deaths
of 44,000 to 98,000 Americans resulting from incidents
that were largely preventable. Additionally, the report
opens the discussion on the systemic view
of event analysis versus the culture of in-

The road to incidence research begins with the deci-
sion to conduct research, the selection of a research team,
obtaining and organizing the information, establishing the
incident chronology, identifying unsafe acts, identifying
the contributing factors, and then making recommenda-
tions and creating action plans for reducing and preven-
ting new occurrences®.

Particularly in intensive care units (ICUs), the setting
presents a significant number of factors that contribute
to incident occurrence, such as patient severity, the use of
sophisticated equipment, a diversity in treatment medica-
tions, and a range of invasive interventions, among other
factors. In this context, the London Protocol, as a causal
analysis model, is a thorough and effective tool that pro-
motes reliability in the provision of care.

Studies demonstrate the benefits of the root-cause
analysis process in detecting the true error cause, as well
as the consequent development of assertive prevention
strategies. A research study conducted in Taiwan regarding
the administration of chemotherapy drugs identified the
lack of protocols and knowledge as main causes of error

and demonstrated a significant decrease in
the post-interventional lack of protocols and

dividual bl ... the report knowledge®. Another study of medication
lviduat blame. opens the errors (conducted in Brazil) identified multi-
The systemic analysis of incidents is discussion ple factors, including (but not limited to) the

based on reflective and systemic models,
in which errors, ranging from the unsafe
actions of nursing staff to managerial-level
decisions, are investigated. This approach
has replaced the culture of individual bla-
me. Clear and objective event analysis, wi-
thout the intention to blame, enables the
identification of causes, thereby enabling
the creation of systemic improvement strategies®®3.

Causal analysis models of incidents were primarily
developed in the nuclear and aviation industries. Some
of these models were adapted for use in healthcare set-
tings. The London Protocol is an incident analysis propo-
sal based on the organizational model of James Reason.
The protocol, in which unsafe acts resulting in an inci-
dent are viewed more as consequences than as causes,
is accepted and recognized worldwide'®.

The London Protocol, which was developed by Taylor-
Adams and Vincent, is a healthcare-sector adaptation. The
authors stress that this tool may be used to conduct rese-
arch much more easily and rapidly, i.e., in five to ten mi-
nutes. This research tool enables the identification of ma-
jor problems and contributing factors related to incidence
occurrence. The decision to use this tool at a given mo-
ment depends on the gravity of the incident, the learning
potential, and the available resources. The process can be
performed by an individual or by a team and is relatively
standardized for the analysis of minor or major incidents®.
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on the systemic
view of event

analysis versus
the culture of

individual blame.

dispensing of medications and patient iden-
tification and supervision, and presented a
proposal of strategies and recommendations
to avoid these errors®,

Regarding the impact of the methodo-
logy of causal incident analysis, in a study
done in Texas on medication-related inci-
dents that were considered preventable, a
45% drop in incidence rates was reported in blame-free
systemic analysis post-implementation”). A similar resear-
ch study done in two Taiwanese hospitals evaluated the
effectiveness of the proposed interventions through root
cause analysis of post-partum incidents. The study sho-
wed that the intervention group presented with a decre-
ase in incidents from 14.24 per 1,000 patients to 6.02 per
1,000 patients post-intervention as well as significant di-
fferences (p<0,001) between the incident rate before and
after the interventions®,

Due to the viability and benefits of the proposed me-
thodology in the London Protocol for analyzing nursing
care-related incidents, this methodology was applied in a
public health institution to empirically demonstrate how
and why such incidents occur. In addition, the viability of
utilizing this method has served to create prevention stra-
tegies and recommendations.

Consequently, the objectives of the present study we-
re to analyze incidents related to nursing care by using
the London Protocol methodology and to publicize the
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benefits of utilizing root cause as a tool for improving pa-
tient security.

Asi, este estudio tuvo por objetivos analizarincidentes re-
lacionados a los cuidados de enfermeria por medio de la me-
todologia del Protocolo de Londres y para dar a conocer los
beneficios de la utilizacidon del analisis causa raiz como una
herramienta para la mejoria de la seguridad del paciente.

METHOD

This cross-sectional quantitative study utilizing a root-
cause analysis methodology involved researching phenome-
na through observation and a description of the facts and
contextual aspects to determine how and why the pheno-
menon occurred®, thereby facilitating cause determination.

The present investigation was conducted in the general
ICU of a public hospital in Santiago de Chile, which is the
main emergency medicine healthcare center for adults in
the metropolitan region of Santiago de Chile. The facility is
considered a highly specialized hospital that primarily tre-
ats emergency cardiovascular conditions and trauma from
accidents or violence. The ICU includes 31 hospital beds
and is set up for clinical and surgical care.

In total, there were 18 incidents reported and related
to nursing care that occurred from January to March of
2012. These incidents were recorded in the incident noti-
fication registry, which is housed in the institution’s Quality
Department. The 18 reported incidents are associated with
medication errors and the non-programmed withdrawal of
therapeutic devices. Given the homogeneity of the cases,
the sample for root-cause analysis was composed of six ca-
ses: three related to medications and three involving the
self-withdrawal of therapeutic devices. The six cases were
selected through the accessibility of patient files and the
available resources for data collection and to reach the
study goal of publicizing the benefits of utilizing root-cause
analysis as a tool for improving patient safety.

The present investigation was approved by the Scientific
Ethics Committee of the Nursing Department at the Andres
Bello University. The study was registered in a numbered
book on page 42, which corresponds to the broadcasted
approval certification registry, and was granted prior insti-
tutional authorization. The study goals and procedures we-
re explained in a detailed manner to the healthcare team,
who handled the appointments and requested a signature
of informed consent prior to the interviews.

Identification and decision to research

This first phase consists of decision-making regarding
incidents for investigation based on the incident severity,
the available resources, and the institutional learning po-
tential®. In the current study, the analyzed incidents were
selected by the researchers according to the greatest fre-
quency of occurrence, the possibility of accessing the clinic
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patient registries, and the scientific evidence, thereby gua-
ranteeing a greater potential for organizational learning.

Group researcher selection

The research-group selection process must evaluate
research experience and the members’ knowledge of the
incidents. The group should include no more than three or
four lead researchers. Thus, the present research group
was composed of three investigators and two nurses from
the institution’s Quality and Risk Management Depart-
ment. This group complemented each other in research
knowledge and incidence experience as well as in specific
clinical knowledge and experience.

Obtaining and organizing the information

This step consists of compiling and organizing all
possible information, including a minimal complete cli-
nical history, the protocols and procedures related to
the incident, statements and immediate observations,
interviews with those involved, and physical eviden-
ce (e.g., floor plans, shift lists, and documents regar-
ding the lives of the involved team members, amongst
others)®. The data for performing the analysis was ob-
tained through the patient clinical history; the reques-
ted clinical forms were gathered from the Medical Ar-
chives Service. The data related to the protocols and
procedures, as well as to other relevant aspects, such
as the shift-rotation rate and the availability of person-
nel, were obtained through interviews with the nursing
team and through field observations.

Establishment of the chronological incidence

In this phase, using all of the information, it is possible
to design the entire sequence of the facts and to compare
them to events that actually occurred according to the po-
licies, protocols, and procedures present in the service®.
In the present study, the research investigator led discus-
sions of how the events actually occurred versus how the
events should have occurred.

Identification of the unsafe acts and identification of the
contributing factors

According to the methodology utilized in the London
Protocol, once the sequence of facts that led to the inci-
dent is determined, the unsafe acts and contributing fac-
tors are separately identified.

An unsafe act is defined as conduct that occurs during
the healthcare process by an action or omission of team
members. Each unsafe act can be involved with one or mo-
re contributing factors, which may be related to the tasks
and technology, the work environment, team factors, pa-
tients, individual factors, and the institutional context®.

Once researchers have identified the unsafe acts that
have led to incidents, they design the contributing factors
related to each unsafe act using a fishbone diagram®. The
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fishbone diagram, also known as the Ishikawa diagram or
the cause-and-effect diagram, is one of the most utilized
tools in action improvement and quality control in orga-
nizations as it enables grouping the causes of the pheno-
mena that are expected to be improved. The fishbone dia-
gram also enables graphically establishing a relationship
between the detected problem and its possible causes,
thereby enabling its visualization in an easier and more
understandable manner®?,

Recommendations and action plan

After recognizing the contributing factors, a series of
recommendations and improvement plans were made ba-
sed on the weaknesses found; these recommendations and
plans were translated into demonstrable improvements in
line with the organization’s situation”. From the contribu-
ting factors identified in this study, a series of recommenda-
tions was proposed to improve the identified weaknesses.

RESULTS

Each incidence was separately analyzed according to the
London Protocol phases described in the method. However,
due to the nature of this method, the events are presented in
two categories: medication-related incidences and inciden-
ces related to the self-withdrawal of therapeutic devices.

The medication-related incidences involved dosage
omissions, medication errors, and dosage errors, and the

incidences related to the self-withdrawal of therapeutic de-
vices were associated with drainages, nasogastric catheters,
and endotracheal tubes.

Root-cause analysis of the medication-related incidences

The first case involved dosage omission and medica-
tion error. In this case, a dose of antibiotics was not ad-
ministered to a patient with a severe infectious condition
due to the unavailability of venous access.

The registries, interviews, and observations revealed that
the patient had a single, peripheral venous access through
which vasoactive drugs were administered, making it impos-
sible to utilize this site for administering other medications.
This patient did not always have an adequate central venous
route, even when receiving vasoactive drugs.

In light of all of this information and case discussion, un-
safe acts were identified as premature non-installation of a
central venous route to a patient in serious condition utili-
zing vasoactive drugs with single, peripheral venous access.

In light of the case analysis, the identified contributing
factors were related to the tasks and technology (i.e., lack
of socialization of the norms for managing and adminis-
tering medications through central and peripheral venous
routes), the work team (i.e., lack of supervision), the pro-
fessional staff (i.e., lack of experience), and the patients
(i.e., specialized care) (Figure 1).

| TASKS AND TECHNOLOGY | | WORK ENVIRONMENT | |

WORK TEAM |

\ \ \
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work load.
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filled.

Lack of socialization of the
norms for administering
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N\
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and monitoring
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'Y MEDICATION

ERRORS

2
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high demand
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Figure 1 - Contributing factors identified by the root-cause analysis of medication-related incidences — Santiago de Chile, 2012.

Improving patient safety: how and why incidences

occur in nursing care
Toffoletto MC, Ruiz XR

Rev Esc Enferm USP
2013; 47(5):1098-105
www.ee.usp.br/reeusp/



The second case analyzed was due to medication er-
ror. In this situation, the patient was given a medication
that was not prescribed for the medical indication. The
notification registries stated that the medication was sus-
pended and not communicated. The interview and ob-
servations revealed that the medical indication is trans-
cribed on individual cards for each patient and is utilized
for personnel as a guide for medication administration.
The cards are not always updated throughout the shift
because of time constraints. Following the case analysis
and discussion, the unsafe act was identified as the nur-
sing staff’s failure to update the patient’s card, which is
a situation that could have been avoided if the nursing
professional had communicated the change. Therefore,
insufficient communication among the nursing team and
an excessive workload were identified as contributing
factors (Figure 1).

Regarding the last medication-related case, a lower
dose of antibiotics than what was prescribed was given
to the patient for his/her medical indication. This case
was viewed as a dosage error. In the patient clinic form,
it was stated that the medication dosage was modified
for the same indication. The interviews and observations
revealed that this change was not communicated and
that the transcription card was not updated due to time
constraints. In the case analysis, the same contributing
factors as in the previous case were identified (Figure 1).

Root-cause analysis of incidences related to the self-
withdrawal of therapeutic devices

In the first and second cases, the same patient was tre-
ated, and these situations involved the self-withdrawal of a
thoracic drainage tube and a nasogastric catheter during a
patient episode of psychomotor agitation. From the clinic
registry forms, information was obtained documenting the
medical indication to reduce sedation until the medication
was suspended. The interviews and observations revealed
that the doctors ordered sedation according to their own cri-
teria, without following the drug reduction and suspension
phase. In addition, it was impossible to constantly monitor
the patient due to lack of time and staff.

In the analysis carried out, unsafe acts such as patient
agitation due to inadequate sedation, monitoring, follow-
up and utilization of physical control led to the identifica-
tion of contributing factors related to the lack of sedation
protocols, lack of socialization of containment protocols,
and the lack of patient monitoring and follow-up due to
high work load (Figure 2).

The third case of incidences related to the self-
withdrawal of therapeutic devices was related to the
self-withdrawal of an endotracheal tube, whereby the
patient (without signs of psychomotor agitation, wi-
thout sedation, and with mechanical control) removed
the endotracheal tube. The tube was re-inserted with
no complications.

TASK AND TECHNOLOGY | | Work Environment | |
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Figure 2 - Contributing factors identified by the root-cause analysis of incidences related to the self-withdrawal of therapeutic devices- Santiago de Chile, 2012.
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DISCUSSION

Root-cause analysis of medication-related incidences

According to the National Coordinating Council
for Medication Error Reporting and Prevention (NCC
MERP)®)), dosage omission-type medication error re-
fers to the non-administration of an indicated dosage
before administering the next dose.

In the first case related to dosage omission, the identi-
fied contributing factors were related to the tasks and te-
chnology (i.e., lack of socialization of the norms for mana-
ging and administering medications through central and
peripheral venous routes), the work environment (i.e.,
lack of supervision), the professional staff (i.e., lack of ex-
perience), and the patients (i.e., specialized care).

The studies of medication errors reveal that dosage
omission is the most prevalent type of error, and these in-
vestigations reveal various factors related not only to the
nursing team but also to processes that begin with medi-
cation distribution by the pharmaceutical industry to treat
patient conditions213),

Care related to the management and maintenance
of adequate venous access is the responsibility of the
nursing professional and is directly related to the sa-
fe administration of medications. A patient who is in
serious condition with inadequate venous access, in
addition to receiving a vasoactive drug, indicates the
absence of nursing staff supervision and a lack of inter-
nal policies for maintaining adequate venous access for
patients in serious condition.

In addition to the absence of supervision, the lack of
experience in critical patient care among nursing profes-
sionals is a key factor, both in the administration of medi-
cations and in all aspects of patient safety.

Studies have demonstrated the presence of an excessive
number of nurses with less than five years of experience in
specialized care, despite the requirements of solid techno-
scientific knowledge and the fundamental prerequisites for
managing the drugs utilized in intensive care**,

Regarding the second and third cases, following the
analysis and discussion, the unsafe act was identified as
the nursing staff’s failure to update the patient care, whi-
ch is a situation that could have been avoided if the chan-
ge had been communicated to the nursing professionals.
In addition, the contributing factors were identified as in-
sufficient communication among the nursing team and an
excessive workload.

A study conducted in four Brazilian hospitals with 152
nursing professionals demonstrated that the most frequently
cited medication errors involved the prescription and trans-
cription of the medications!™. Medication transcription is
one of the phases in the process of administering medica-
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tions and is primarily performed by nursing professionals. A
mistake in this phase initiates a chain of errors that alter the
process, leading to patient safety risks.

The process of communicating specific information
from a patient to a healthcare provider is conducted in a
manner that assures continuity and safety in patient ca-
re®®, Studies have revealed that the main problem with
ineffective communication stems from a lack of face-to-
face interactions and from transmitted information that is
imprecise, ambiguous, and disorganized 17,

Various studies have demonstrated the implications
of the workload on patient safety, whereby the impact
of new technologies and patient severities increasingly
require more specialized professionals, resulting in ex-
cess costs at hospital institutions®®,

Root-cause analysis of incidences related to the self-
withdrawal of therapeutic devices

Regarding the self-withdrawal of therapeutic devices,
a study conducted in seven Brazilian ICUs revealed that, of
113 incidences, 57.5% occurred in patients with psycho-
motor agitation and clinical instability. Of these cases,
40.7% were related to the non-programmed removal of
catheters and drainage tubes*.

The literature has not been clear and consistent regar-
ding the use of a physical-containment strategy to gua-
rantee the prevention of events that are primarily related
to falls or to the self-withdrawal of devices. In Chile, the
Health Department does not provide any protocols or pa-
tient-containment norms. The majority of Chilean hospi-
tals have their own physical-control norms, which involve
techniques and materials that cause no harm to patients.
However, pharmacological control is the first choice to en-
sure patient safety and comfort.

Evidence suggests that the use of sedation guided by
protocols, combined with the active participation of the
nursing staff to ensure compliance, reduces complications
that arise from the inadequate and heterogeneous utiliza-
tion of drugs®,

The third case is related to the self-withdrawal of an
endotracheal tube, whereby the patient (without signs of
psychomotor agitation, without sedation, and with me-
chanical control) removed the endotracheal tube; the de-
vice was re-inserted without complications.

Self-withdrawal of an endotracheal tube is a worrisome
event due to the severity of the possible consequences be-
cause many patients may require the insertion of a new tube.
This situation can cause worsening of the clinical condition.

A Brazilian study conducted in five ICUs demonstra-
ted that patients who suffer a self-withdrawal event or
the accidental removal of an endotracheal tube have a
four-fold greater chance of dying of complications rela-
ted to tube re-insertion??,
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A US study of 1,976 healthcare professionals (including
doctors, nurses, and kinesiologists) demonstrated that those
who were surveyed considered the following to be high-risk
factors for unplanned tube removal: lack of physical control
(72%), high workload (60%), patient transport (59%), and
inadequate sedation (43%)1??. Previous data corroborate the
contributing factors found in the analysis of the present case,
namely, the lack of a sedation protocol, the failure to sociali-
ze the control protocols, and the absence of patient monito-
ring and follow-up due to heavy workloads.

Strategies and recommendations for the proposed
reduction and prevention, drawn from the contributing
factors

The present study identified some of the active flaws
that occur during daily practice, including unsafe actions
and omissions in patient care. It is noteworthy that the
proposed recommendations in the present study are the
beginning of a series of interventions that should be con-
solidated to assure safe care for each patient who enters

this or any other hospital institution.

¢ The strategies and recommendations based on the
contributing factors revealed by root-cause analysis of the
incidences are presented as follows:

e Socializing the existing institutional norms related to:
— Installing and managing central venous routes

— Administering medications via the central and
peripheral venous routes.

e Training the members of the healthcare team regarding
communication, with priority given to topics related to effi-
cient communication during the entire period of patient care.

¢ Designing and implementing a program for the in-
duction of professional and technical personnel and in-
corporating this program into the institution.

¢ Designingand implementingan ongoing training pro-
gram for managing patients who require specialized care.

e Implementing sedation protocols for patients with
psychomotor agitation.

e Socialization and training regarding the existing
physical-control protocols for patients with psychomo-
tor agitation.
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CONCLUSIONS

The current study employed a root-cause methodolo-
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ces related to nursing care for critical patients, with the
goal of empirically demonstrating how and why these in-
cidences occur and of publicizing the benefits of utilizing
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notification registries. It was confirmed that all of the
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were avoidable.
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accessing the patient registries and the probable under-
notification of the incidences.

The results and recommendation proposals were so-
cialized with the institution’s Quality and Risk Manage-
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