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Abstract 

Background:  Patient safety is a fundamental principle of health care but is one of the biggest challenges currently 
faced and a serious public health problem, since the occurrence of adverse events is probably one of the main causes 
of morbidity and mortality worldwide. The vulnerability of the paediatric population, combined with the potentially 
dangerous context of intensive care, makes Paediatric Intensive Care Units services of particular complexity in matters 
of safety, where there is a greater likelihood of incidents with serious consequences. It is agreed that research on the 
topic of PS should start with the measuring of different types of harm that exist in the contexts, to identify high-risk 
areas and define priorities. For this, it is necessary to resort to a multiplicity of valid, reliable and specific measurement 
instruments and to learn their advantages and limitations. The objective of this review will be to identify and map 
in scientific literature the instruments for measuring incidents related to patient safety applicable in the context of 
paediatric intensive care.

Methods:  This review will cover studies and documents that refer to all measurement instruments used in the field 
of patient safety in a context of paediatric intensive care. Quantitative, qualitative, or mixed nature published studies, 
as well as grey literature, produced in the last 5 years and relevant to the topic will be included, in Portuguese, English 
or Spanish languages. The sources of information include several databases (such as MEDLINE, CINAHL, Cochrane 
Library, JBI Databases) and sources relevant to grey literature. Two reviewers will independently screen all citations, 
full-text articles and abstract data. The extracted data, after being organised in the extraction table, will be mapped in 
a descriptive and logical way, taking into account the defined review questions.

Discussion:  The mapping of the tools in these protocols will allow to summarise the most widely used instruments, 
to know their specificities and to guide researchers to use the most appropriate measurement tools for their context, 
specifically, in paediatric intensive care.

Systematic review registration:  Open Science Framework (osf.​io/​b5m7j).
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Background
Health safety
From a historical point of view, “Primum non Nocere”, 
or “First, do no harm”, evoked by Hippocrates, was the 
first reference to the subject of patient safety [PS] [1]. 
Florence Nightingale, in an embryonic era for health 
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care, also acknowledged that the conditions in which 
care is provided are defining [2, 3]. It was this pioneer 
who first approached the dimension of quality, but it is 
Avedis Donabedian who is attributed with the first con-
crete definition, composed of the triad result, process 
and structure. Later, the Institute of Medicine [IOM] 
integrated safety as an inseparable pillar of quality, and 
the dimension of satisfaction was also added, from the 
perspective of patient-centred care [1].

To better understand this topic, it is important to 
clarify some key concepts of taxonomy defined by the 
World Health Organization [WHO] and translated by 
the General Directorate of Health [4]:

–	 Patient Safety is reducing the risk of unnecessary 
harm, related to healthcare, to an acceptable mini-
mum. Risk is the probability of an incident occur-
ring;

–	 Quality is the degree to which health services 
increase the likelihood of desired health outcomes 
and are consistent with current professional knowl-
edge;

–	 An incident can be a reportable occurrence, a quasi-
event, and an incident without harm or an incident 
involving harm (adverse events [AE]). Harm implies 
damage to the structure or functions of the body 
and/or any resulting harmful effects, including injury, 
suffering, disability or death, and may be physical, 
social or psychological;

–	 Error is the failure to execute a planned action 
according to the desired or the incorrect develop-
ment of a plan.

The subject of patient safety has, in recent decades, 
become a central issue on health and society agen-
das the world over. After the revolutionary To Err is 
Human report carried out in 2000 by the IOM [5], which 
reported a remarkable number of deaths due to errors 
in the health system, several safety agencies were cre-
ated, including the Agency for Healthcare Research and 
Quality, the Institute for Healthcare Improvement [IHI] 
and the World Alliance for Patient Safety. Since then, 
several studies have been carried out and bolstered the 
data published by the IOM [6]. According to the WHO 
[7, 8], harm to the patient currently represents the 3rd 
leading cause of death in the United States of America 
[USA], and it is estimated that one in ten patients suffers 
an event involving harm while receiving hospital care, of 
which about 50% would be preventable. The economic 
costs associated with medication errors total around $42 
billion, 15% of healthcare spending is derived from AE, 
and security strategies represented savings of $28 billion 
in the USA between 2010 and 2015. At European level, it 

is estimated that 8–12% of hospitalised patients are sub-
ject to the occurrence of an AE [9].

As can be seen, PS is currently a serious public health 
problem that needs an effective response. The strategies 
adopted must be adaptable to local contexts and available 
resources [10] and, among the various proposed govern-
ment actions, the following stand out: the creation of 
specialist agencies, the implementation of a national inci-
dent reporting system, the promotion of a safety culture 
and the involvement of all stakeholders. Therefore, it is 
important to define a benchmark framework that, based 
on the best evidence, integrates, articulates and guides 
the action of all stakeholders to reduce the occurrence of 
harm [11].

In Portugal, PS is an unavoidable subject, evident in 
several official documents, which reveal a concern to 
align national strategies with international guidelines. 
It is noteworthy that one of the National Health Plan’s 
strategic axes foresees specific measures in the scope of 
safety, namely the implementation of a National Plan for 
the Safety of Patients 2015–2020 [12], which aims to sup-
port managers and clinicians in managing the risks asso-
ciated with the provision of care [13].

Despite this growing concern, scientific production on 
this matter in the national context is still scarce. With 
regard to the epidemiological dimension of the problem, 
we highlight a study that revealed an AE incidence rate of 
12.5% in hospitalisation incidents, of which 39.9% would 
be preventable. It should be noted that one of the limita-
tions of this study is the non-inclusion of the paediatric 
population [14].

In short, the challenges in Portugal relate to (1) the 
deeper epidemiological knowledge of AE; (2) the uni-
formity of the notification systems and the articulation 
of the information systems, in order to allow a consist-
ent comparison of data; (3) the paradigm shift in terms 
of security is seen as an investment and not an expense; 
(4) investing in research and strengthening partnerships 
between clinical and academic contexts; (5) and the 
introduction of the topic in initial and advanced training 
[15].

Paediatric safety
Access to high quality health care is an essential human 
right [16]. The right to safety has been reported in sev-
eral significant documents in the field of Paediatrics, such 
as the Convention on the Rights of the Child [17] and 
the Notes to the Charter of the Hospitalised Child [18]. 
Despite this fundamental right, several studies point to a 
high incidence rate of AE in Paediatrics, despite the lim-
ited and variable data in different hospital contexts.

It is estimated that approximately 70,000 children per 
year suffer some form of harm from health-related events 
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[19]. It is described that they are more prone to the 
occurrence of an AE and those who experienced it had 
a longer hospital stay, higher mortality rate and resulted 
in a greater institutional burden, which accurately 
reflects the human and economic impact of this problem 
[20–23].

Children have specific risk factors that make them 
more susceptible to harm and, according to several 
authors, contribute to about half of the events. These fac-
tors can help us understand some causes of AE and refer 
to (1) physical characteristics, which increase the events 
with therapy, ventilation and vascular accesses; (2) devel-
opmental characteristics, which are related to events 
associated with communication, patient identification 
and monitoring; and (3) dependency level, which influ-
ences their participation in decision making and care [21, 
23–25].

Safety in paediatric intensive care
The incidence of events varies according to the place 
where they occur, with factors underlying the patient 
themselves and with the type of care needed. Fragata [1] 
states that paediatric patients are more likely to experi-
ence an AE with a high severity potential and that, in 
intensive care, it is estimated that each suffers from one 
to two AE per day, which makes the Paediatric Intensive 
Care Units [PICU] a potentially lethal context. PICU is 
defined as a service for hospitalisation of patients aged 
between 1 month and 18 years of age, with serious and 
potentially reversible diseases, which can benefit from 
a more detailed observation than that which is usually 
available in general wards [26].

AE are a common problem in this context and, at inter-
national level, their incidence and typology is widely vari-
able [27], which may be associated to the level of PICU, 
the methodology used, the type of incident involved and 
the awareness of professionals about the notification. As 
for the methodology, prospective approaches such as 
direct observation and surveillance may be used, or ret-
rospective approaches like the review of documents or 
clinical processes and the analysis of incidents reported 
voluntarily in the notification systems [28]. As there is 
no universal measurement instrument for PS, it is neces-
sary to know the advantages and limitations of the cho-
sen methods. The assessment of different types of harm 
requires a multiplicity of measures, and knowledge about 
their specificity, validity, reliability and applicability to 
different contexts is essential [28–31].

One of the most widely used methodologies for meas-
uring AE is document review using the Trigger Tool 
(TT) [28, 32–34]. This methodology consists of a retro-
spective review of clinical processes, in order to identify 
clues/triggers that suggest the occurrence of a certain 

damage resulting from an AE. This review is carried out 
by at least three reviewers trained in this methodology 
and takes place in two essential phases: (1) two primary 
reviewers, usually nurses, with vast knowledge and expe-
rience in the care context, make an independent review 
of the processes in order to detect the presence of the 
triggers, and (2) a doctor authenticates the consensus 
of the primary reviewers and determines the severity 
level of the AE. This doctor, despite not carrying out the 
review of the process, must be available to answer ques-
tions that arise in the first phase [33, 35].

One of the main drivers of the use of TT was the IHI, 
which developed several tools for different clinical con-
texts. Specifically in Paediatrics, some tools have been 
developed in this line of methodology, of which the 
British and Swedish versions stands out [32, 36]. In the 
context of PICU, a systematic literature review [32] was 
identified: the PICU trigger list (pilot study) [37], the 
PICU Trigger Tool (which assembled and validated other 
TT triggers) [38], and the PICU Trigger Tool (developed 
by Child Health Corporation of America).

A study carried out at a PICU that compares the TT 
methodology with the analysis of incidents reported vol-
untarily concluded that the first is simple, efficient and 
robust and allows the detection of a greater number of 
AE. However, it does not detect near miss, diagnostic and 
omission errors and many types of medication errors, 
and it does not provide any feedback on the contributing 
factors [39]. Bearing in mind that voluntary notification 
allows the overcoming of these limitations, this method-
ology, despite identifying only 10–20% of AE [40], should 
be used complementarily.

With the multicentre study carried out by Agarwal et al 
as a reference [38] in 15 US PICU and using a TT, the 
incidence was 2 AE per patient and significantly higher 
rates in patients who died. Another study that covered 
23 PICU, also in the USA, concluded that two thirds of 
the incidents caused harm and that child-related factors 
were the strongest predictor of that damage. Despite the 
variability of studies, the most common AE were those 
related to medication, ventilation, catheters, equipment, 
infections associated with healthcare, poor regulation 
of alarms, lack of training and professional training and 
ineffective communication [1, 23, 27, 41–44]. Despite 
medication errors being the most frequently mentioned, 
it was those associated with ventilation and vascular 
access that represented a higher level of harm [23].

This high incidence is due to the clinical complex-
ity of the patients, the pressure associated with urgent 
situations, the length of stay, the invasive nature of the 
procedures, the therapeutic intensity and the use of 
complex equipment [1, 45]. The costs associated with 
this problem must be properly analysed, so that the 
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promotion of safety is seen as an investment and not 
an expense. As an example, it is estimated that the costs 
directly attributed to infections in the central vascular 
accesses are around $ 55,000, accidental extubations to 
$ 101,000 and the most serious AE to $ 440,000 [45].

In order to improve the safety of the care provided in 
this context, after understanding the causes mentioned 
above, it is necessary to identify the most effective solu-
tions, with care bundles, checklists, double check sys-
tems, structured shift passages and point of care, rapid 
response systems and information and communication 
technologies being some of the resources suggested in 
the literature [27, 45–48]. In order to assess the impact, 
specific quality indicators can be used to evaluate the 
outcomes, such as mortality rate, rate of unplanned 
readmissions, the length of stay adjusted to the clini-
cal severity and the rate of injuries, therapeutic errors, 
unscheduled extubations, incidents associated with 
vascular access, infections associated with healthcare 
and equipment-induced damage [1, 21, 49]. All of this 
research data should be disseminated by managers and 
direct care providers and solutions should be adequate 
for local contexts, to foster commitment to a practice 
based on levels of evidence [50].

In short, several incident measurement instruments 
are scattered across the scientific literature, so it is 
crucial that there is a synthesis that facilitates access 
to information by the various stakeholders in this area 
and allows them to choose, in a more judicious way, the 
instrument that best suits a particular population and 
context.

Objectives and research questions
The objective of this Scoping Review [ScR] is to identify 
and map in the scientific literature the instruments for 
measuring incidents related to patient safety applicable in 
the context of paediatric intensive care.

The defined review questions are:

1.	 What instruments are used to measure incidents 
related to patient safety in the context of paediatric 
intensive care?

2.	 What instruments can measure near miss and harm-
less events related to patient safety in the context of 
paediatric intensive care? What instruments allow 
the specific measurement of adverse events related 
to patient safety in the context of paediatric intensive 
care? Can these measurement tools be used for all 
types of incidents and what are their mains charac-
teristics?

3.	 Is there evidence of the effectiveness of the applica-
tion of these methods to improve patient safety?

Methods
This study protocol has been registered within the 
Open Science Framework (registration number: osf.
io/b5m7j) and is being reported in accordance with the 
reporting guidance provided in the Preferred Reporting 
Items for Systematic Reviews and Meta-Analyses Pro-
tocols (PRISMA-P) statement [51, 52] (see checklist in 
Additional file  1). The planned review will be reported 
according to the PRISMA Extension for scoping review 
(PRISMA-ScR) [53] (see checklist in Additional file  2). 
This scoping review protocol will be conducted by using 
Joanna Briggs Institute (JBI) guidelines for scoping 
reviews, ensuring systematic and repeatable work [54] 
and will follow the five stages included when conducting 
a scoping review as outlined by Arksey & O’Malley [55].

Eligibility criteria
Participants
This ScR will include all studies, which refer to instru-
ments for measuring incidents related to patient safety, 
whose participants are children and young people hospi-
talised in the context of paediatric intensive care.

Concept
The phenomenon of interest for a ScR is related to the 
instruments for measuring incidents related to patient 
safety in the context of paediatric intensive care. These 
instruments can be incident reporting systems, trigger 
tools or morbidity and mortality conferences, being able 
to measure the different types of incidents, as adverse 
events or near misses.

Context
The defined context for a ScR is all paediatric intensive 
care units, regardless of their level of care activity, their 
polyvalent or specific typology, the type of hospital unit 
they belong to or their geographical location.

Study designs
This ScR will cover all scientific articles that include stud-
ies on the subject, of a quantitative, qualitative or mixed 
nature and published and unpublished literature reviews 
(grey literature). Analytical documents (reports from 
reputable organisations, expert opinions or comments) 
that report or analyse aspects considered relevant to the 
subject in question will also be considered.

The studies may result from a single or multidiscipli-
nary view (nursing, medicine, psychology, etc.). From 
a linguistic point of view, documents will be limited to 
Portuguese, English and Spanish. Timewise, documents 
published from 2015 onwards—the previous 5 years 
from the beginning of the review—will be included, 
since the research syntheses conducted within the last 
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5 to 10 years will yield original research conducted pre-
viously, according to the JBI [56]. However, after this 
first phase of research, studies and documents prior to 
2015, but which contain measurement instruments rel-
evant to the context in question, may be considered.

Information sources
To identify documents potentially relevant to the ScR, 
and in order to increase the sensitivity of the research, 
two types of information sources will be used:

1.	 Electronic databases - MEDLINE Complete, CIN-
HAL Complete, MedicLatina and Cochrane Library 
(Cochrane Database of Systematic Reviews) via 
EBSCO; Science Direct and Scopus for Elsevier pub-
lications; Joanna Briggs Institute EBP Database via 
OVID; BioMed Central; and Scientific Electronic 
Library Online (SciELO Portugal and Brazil);

2.	 Other documents, namely documents included in the 
Open Access Scientific Repository of Portugal; docu-
ments issued by the main organisations focused on 
patient safety (WHO, AHRQ, IHI, National Patient 
Safety Agency, Joint Commission International, 
National Quality Forum and PROQUALIS), some of 
which are included in the “Gray Matters: a practical 
tool for searching health -related grey literature ”that 
the Canadian Agency for Drugs and Technologies 
in Health outlined for approaching grey literature 
research [57]. These documents may include reports, 
guidelines or opinion articles.

Search strategy
The research strategy defined for this ScR involves 
three distinct stages:

1.	 Initial research carried out in a selection of relevant 
databases (MEDLINE and CINAHL), to analyse and 
select the main terms used (indexed and in natural 
language) in the titles and abstracts of articles related 
to patient safety in a paediatric intensive care context 
(;

2.	 Research in each of the previously-mentioned 
sources of information, using the terms selected in 
the previous step and adapting them to each one spe-
cifically. After reading the titles and abstracts, two 
reviewers will select and read in full the documents 
that meet the eligibility criteria;

3.	 Analysis of the reference list of the selected docu-
ments, to identify additional bibliography.

The design of the search strategy carried out at MED-
LINE with the respective selected terms and defined lim-
its is found in Additional file 3.

The design of the research strategy and the selection 
of documents in the second stage will be carried out 
by both reviewers, independently and using previously 
established screening questions.

Data charting process
Data management
The selected documents will be uploaded to the Covi-
dence web tool, which, in partnership with Cochrane, 
allows the optimisation of the systematic review process 
and facilitates collaboration between reviewers. For the 
management of references, the Mendeley application will 
be used.

Data selection process
Two reviewers will independently carry out the four 
stages of data selection: identification, selection, eligi-
bility and inclusion. In case of doubt, a debate will take 
place and, if necessary, a third reviewer will be contacted.

Data collection process
To gather the data collected in each of the selected docu-
ments, a chart, which will group the most relevant infor-
mation and answer the defined review questions, as well 
as the characteristics of the studies/documents, was 
created and validated by the two reviewers. This selec-
tion is an interactive process and as such the chart will 
be continuously adjusted as the extraction proceeds. If a 
significant number of studies/documents are selected, a 
pilot test will be carried out to check the adequacy of the 
chart.

Critical appraisal of individual sources of evidence
Quality assessment will not be carried out, as it is not 
a mandatory criterion for a ScR (53) and its aim is to 
encompass as much information about available measur-
ing instruments.

Synthesis of results
The results of the research strategy will be presented in 
the PRISMA flowchart. The extracted data, after being 
organised in the extraction chart (see Additional file  4), 
will be mapped in a descriptive and logical way, consid-
ering the defined review questions. Thus, a summary is 
sought that identifies the instruments for measuring inci-
dents related to patient safety in the context of paediatric 
intensive care and that summarises their characteristics, 
specificities and limitations. These results will be pre-
sented in a narrative way and, additionally, the studies 
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and documents characteristics will be presented in a tab-
ular format.

Discussion
The vulnerability of the paediatric population, combined 
with the potentially dangerous context of intensive care, 
makes PICU services of particular complexity in matters 
of safety, where there is a greater likelihood of incidents 
with serious consequences. To identify high-risk areas 
and define priorities it is necessary to resort to a multi-
plicity of measurement instruments.

As there is no universal measurement instrument for 
PS, it is necessary to know the advantages and limita-
tions of the chosen methods. The assessment of different 
types of harm requires a multiplicity of measures and the 
knowledge about their specificity, validity, reliability and 
applicability to different settings is essential. Therefore, it 
is crucial to map instruments that can identify incidents 
in the paediatric population but are also accurate for 
more specific events related to the ICU setting.

The mapping of such tools in this protocol will allow to 
summarise the most widely used instruments, to know 
their specificities and to guide researchers to use the 
most appropriate measurement tools for their context, 
specifically in paediatric intensive care. Moreover, the 
choice for an instrument must consider suitable levels of 
evidence and degrees of recommendation [58].

Limitations
Limitations of our findings are anticipated due to hetero-
geneity in the instruments studied and differences in the 
context in which they are applied. Plus, limited access to 
information sources and linguistic and time limits may 
exclude some relevant sources, but it is intended that 
additional research can overcome this limitation.

Dissemination
The results of the review will be disseminated through 
publication in a peer-reviewed journal, interaction with 
potential knowledge users as PICU professionals and 
presentation in conferences or seminars.

Amendments
Any amendments to this protocol will be documented 
with reference to saved searches and analysis.
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