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Significance of the Study

of adverse events.

plans from root cause analysis.

o Root cause analysis is a widespread technique used in the last two decades to investigate latent causes
o Lack of expertise and time and a weak legal framework are some of the difficulties in fulfilling action

o Itisnot clear if root cause analysis is effective in preventing the recurrence of adverse events.
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Abstract

Objectives: The aim of this systematic review was to con-
solidate studies to determine whether root cause analysis
(RCA) is an adequate method to decrease recurrence of
avoidable adverse events (AAEs). Methods: A systematic
search of databases from creation until December 2018 was
performed using PubMed, Scopus and EMBASE. We included
articles published in scientific journals describing the practi-
cal usefulness in and impact of RCA on the reduction of AAEs
and whether professionals consider it feasible. The Mixed
Methods Appraisal Tool was used to assess the quality of
studies. Results: Twenty-one articles met the inclusion crite-

ria. Samples included in these studies ranged from 20 to
1,707 analyses of RCAs, AAEs, recommendations, audits or
interviews with professionals. The most common setting
was hospitals (86%; n = 18), and the type of incident most
analysed was AAEs, in 71% (n = 15) of the cases; 47% (n = 10)
of the studies stated that the main weakness of RCA is its rec-
ommendations. The most common causes involved in the
occurrence of AEs were communication problems among
professionals, human error and faults in the organisation of
the health care process. Despite the widespread implemen-
tation of RCA in the past decades, only 2 studies could to
some extent establish an improvement in patient safety due
to RCAs. Conclusions: RCA is a useful tool for the identifica-
tion of the remote and immediate causes of safety incidents,
but not for implementing effective measures to prevent

their recurrence. © 2020 The Author(s)
Published by S. Karger AG, Basel
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Introduction

Root cause analysis (RCA) emerged in the health care
tield almost 20 years ago. This technique is used world-
wide to understand the remote and direct factors favour-
ing the occurrence of an avoidable adverse event (AAE)
[1], and improvement of patient safety [2].

Three studies have analysed the utility and limitations
of this technique [3-5], all agreeing that barriers to imple-
menting RCA correctly remain, and most of these were
focused on active errors and not latent causes. The pub-
lished results invite us to reflect on whether the impact of
this technique in practice is proving to be all that is theo-
retically expected, first, because substantial resources and
human talentare required [5], and, second, because many
of the recommendations made in the framework of this
technique are not applied failing to prevent the same in-
cidents from recurring [6].

It is one thing to perform a multidisciplinary and mul-
ticausal analysis of why an incident occurred, and anoth-
er, totally different thing to ensure that the proposals de-
rived from this analysis to avoid the recurrence of safety
incidents are implemented successfully. The usefulness of
RCA may depend on the safety culture of health institu-
tions, decision-making procedures and middle manage-
ment leadership styles. The objective of this study was to
assess the usefulness (i.e., its capacity to improve patient
safety) of RCA in health care practice in order to avoid
recurrence of AAEs.

Methods

We conducted a systematic review of studies published in sci-
entific journals from database creation until December 2018 on the
practical usefulness of RCA in the reduction of recurrent AAEs.

Eligibility Criteria

Only studies that analysed the efficacy of RCAs in the improve-
ment of patient safety and studies that analysed the views of pro-
fessionals on its feasibility were included. This study was designed
to address whether the results of RCA improve patient safety,
whether the RCA methodology has been fully carried out, and
whether health professionals consider it feasible.

The MOOSE protocol was followed. Studies published in sci-
entific journals were included to describe the AEs commonly
analysed and the practical usefulness of RCA in the reduction of
AAEs or its limitations in improving patient safety. No exclu-
sions were made based on the year of publication, the design of
the study, or language. Both quantitative and qualitative studies
were included. Research taking a descriptive approach was also
included.

Root Cause Analysis

Search Strategy

The review of published studies was carried out on MEDLINE,
Scopus and EMBASE. The search strategies were defined based on
the combination of keywords related to RCA ((“root cause
analysis”[MeSH Terms] OR (“root”[All Fields] AND “cause”[All
Fields] AND “analysis”[All Fields]) OR “root cause analysis”[All
Fields]) AND (“delivery of health care’[MeSH Terms] OR
(“delivery”[All Fields] AND “health”[All Fields] AND “care”[All
Fields]) OR “delivery of health care”[All Fields])) AND (“patient
safety”[MeSH Terms] OR (“patient”[All Fields] AND “safety”[All
Fields]) OR “patient safety”[All Fields]), and using the Boolean
operators “AND” and “OR.”

In a complementary manner, we conducted manual searches
in Google Scholar for the identification of grey literature using the
same search equation. We also carried out a manual search based
on the bibliographic references of the selected publications.

Data Extraction

J.M.-D. and A.M.-G. independently reviewed all potentially
relevant studies. When no consensus was achieved between them,
a third researcher (J.J.M.) reviewed the study to reach a consensus.
All reviewers were capable of understanding Spanish, English and
French, and studies were included in local languages if they in-
cluded an English abstract, which allowed the authors to decide
whether they had to be included for full text reading. No unpub-
lished studies were found, nor was there a need to contact any of
the authors of the studies included. Data extracted from each study
included country, review committee, inclusion of managers, inclu-
sion of personnel involved, design, database used, employee re-
view method, sample (RCA number, recommendations, audits or
interviews conducted), the type of event analysed and the main
findings. In addition, where possible, information was extracted
on the applicability of the RCAs and the interest of health profes-
sionals in the RCA.

Data Synthesis

For each of the above variables, categories of possible options
were generated and the presence or absence of information in each
variable was coded. Heterogeneity in the methods and measures
applied was described when possible. Numbers of participants and
AEs were also included. AAEs were classified as sentinel where ap-
plicable.

Quality Evaluation

For the assessment of quality of the included studies, J.M.-D.
and A.M.-G. used the Mixed Methods Appraisal Tool (MMAT)
[7]. The results led to an overall score for methodological quality,
varying from 40-60% (moderate quality) and 80% (considerable
quality) to 100% (high quality). None of the studies were excluded
based on the quality assessment.

Results

A total of 169 studies were identified, of which 127 re-
mained after exclusion of duplicates. Seventy-seven were
excluded as these studies did not include results concern-
ing the effectiveness of RCA in decreasing the number of
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AAEs. Finally, 21 papers meeting all inclusion criteria
were included (Fig. 1).

The samples of the studies show a high variability,
from 20 to 1,707 subjects with analysed data (RCA num-
ber, recommendations, audits or interviews conducted).
The studies were mainly conducted in North America
(52%; n = 11), Australia (19%; n = 4) and Europe (14%;
n = 3); 57% were quantitative studies (6 longitudinal and
6 cross-sectional), 1 study was a randomised controlled
trial, and the rest were qualitative analyses. The most
common setting was hospitals (86%; n = 18). The type of
incident most analysed was AAEs, in 71% (n = 15) of the
studies, where sentinel events represented 13% (n = 2) of
the AEs, and serious AEs classified as Severity Assessment
Code 1 (for Queensland Health) or 3 (for the Department
of Veterans Affairs) accounted for 20% (n = 3), while for
the remaining 10 studies, information about severity was
not disclosed. Incidents related to safety made up 5%
(n=1), and in the rest of the included studies, interviews
or mock-ups were implemented.

In only 5 studies (24%) were managers or coordinators
included, and in only 1 study were personnel from the
service taken into consideration. Independent hospital
databases and national or regional databases were mostly
used, each accounting for 29% of the studies. Although
the Veterans Affairs National Center for Patient Safety
database was used in 5 of the studies (24%), they also ex-
amined individuals. For the rest of the cases, databases
were not used.
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Quality Evaluation

Of the 21 articles, 9 were rated as having a moderate
quality (MMAT 40-60%), 5 were rated as having a con-
siderable quality (MMAT 80%), and 7 were rated as high
quality (MMAT 100%). The key features of each study are
presented in Table 1 [3-6, 8-24].

Utility of RCA

Only in 2 studies (9%) could it be established that
RCAs contributed to the improvement of patient care to
some extent. In these studies, only 54 RCAs were re-
viewed. In 3 other studies (15%), the authors did not con-
clude that their implementation contributed to the im-
provement of patient safety, and in 10 (50%) of them, the
recommendations made were weak, which did not lead to
a reduction of AEs.

Some studies warned that sometimes poorly designed
action plans and measures may generate new risks and
may be insufficient to prevent the occurrence of new
events [5, 6, 10, 16]. In the study carried out by Hibbert
et al. [4], in which the effectiveness and sustainability of
the proposals arising from 227 RCAs were analysed, it
was found that 72% of the recommendations categorised
as relevant were not formulated and that the most com-
mon recommendations did not refer to latent causes in
clinical practices but to active errors. Likewise, other
studies [3, 6] stated that most of the proposed recommen-
dations focused on active errors and neglected latent
causes, which provides short-term solutions but only par-
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tially helps to avoid future incidents. However, 1 study
(5%) did demonstrate the usefulness of RCA and its rec-
ommendations [20].

Three studies (15%) showed that the RCA method was
not applied properly [3, 5, 25]. Francois et al. [5] stated
that only 23% of the 98 events selected for in-depth anal-
ysis covered all the domains defined by the method. Singh
[3] pointed out that 65% of the RCAs carried out were not
properly completed. In 5 studies (25%), the involvement
of the professionals in the realisation of the RCA was an-
alysed. While these appear to suggest a consensus that the
relevance of RCA to establishing improved procedures
caused it to be perceived as a beneficial analytical instru-
ment, the researchers concluded that professionals en-
counter difficulties in conducting RCAs [8, 14].

Discussion

The literature collected analysed the usefulness of
RCA as a process that allows the determination of factors
that contribute to the occurrence of AAEs. Most of these
were caused by communication problems among profes-
sionals [3, 13, 14, 19], human error [9] and, finally, faults
in the organisation of the health care process [3, 22].

Weaknesses in Using RCA

Despite the fact that for professionals, RCA is a tool
that allows improvements to the safety culture through
the prevention of future AAEs [3, 5], studies have identi-
fied the main weaknesses diminishing the usefulness of
RCA in the framework of patient safety [5]. RCA is an
extensive process that requires proper qualifications and
attitudes. Studies have shown that the RCA method is of-
ten not properly applied, which directly affects the rigor
and depth of the analysis of this tool [3, 5, 25]. The most
common difficulties are a lack of time and resources of
the work teams. Although none of the studies reviewed
refers to how much time is needed to perform an RCA, in
the study conducted by McGraw and Drennan [26], the
results of an RCA investigation of pressure ulcers showed
that a nurse can take up to 20 h to complete it. These fac-
tors directly affect the RCA process, hindering its com-
plete execution [5].

Lack of time does not seem to be the only element that
hinders the performance of RCAs; describing the events
from a perspective different from individual error is chal-
lenging to professionals, who are sometimes reluctant to
participate because of the distrust generated by possible
future consequences. The belief that there is a culture fo-
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cused on searching “those responsible” - in addition to
creating tension in the work environment that may cause
interprofessional problems [5, 18] - is one of the main
reasons for professionals refusing to participate in inci-
dent reporting systems [27].

Impact on Reducing AAEs

None of the studies reviewed assessed the ability of this
process to reduce future AAEs. Moreover, in the study by
Lee et al. [23], difficulties were found in determining
whether the improvement actions implemented after the
RCA were able to reduce the occurrence of AAFEs, as the
action plans did not follow a pattern of controlled im-
plantation. On the other hand, Morse and Pollack [24]
and Sauer and Hepler [22] were the only ones that found
sufficient follow-up time, which allowed the determina-
tion of whether the recommendations agreed on in the
RCA reduced the occurrence of AAEs to some degree. In
order to increase the commitment and interest of health
professionals in carrying out RCA, some studies have
evaluated the usefulness of a mock RCA as prior training
to provide medical staff with basic knowledge about pa-
tient safety and the methodology of this tool. The results
showed that its use raised their confidence in being able
to perform RCA and decreased their anxiety in the face of
a possible AE [10, 18]. This is supported by Boussat et al.
[28], who found that professionals who were involved in
Experience Feedback Committees had better scores on
the Hospital Survey on Patient Safety Culture, especially
in non-punitive response to error, communication and
organisational learning dimensions.

Improvements in Introducing Changes

The studies reviewed show that managers and the per-
sonnel involved in AAEs had a low participation in the
committees in charge of carrying out RCA. Peerally et al.
[25] pointed out the need to professionalise the investiga-
tion of incidents by involving experts, as well as patients
and family members, who can provide a unique perspec-
tive on the care received. Including those professionals
who have been directly involved in the event also seems
to have positive consequences, as it can contribute to the
recovery of second victims by making them part of the
solution [29]. Despite the progress and improvement in
quality of care, the involvement of report systems such as
RCA, especially the implementation of measures adopt-
ed, does not seem to be successful. Most of the included
countries have so-called apology laws (39 states of the
USA have Medical Professional Apologies Statutes; e.g.,
the Maryland Courts and Judicial Proceedings Code Ann.

Root Cause Analysis

§10-92041), which aim to improve the relationship with
the patient and their families, allowing them to provide
information that improves the quality of care [27]. How-
ever, the presence of the professionals involved in an AE
in RCA committees was mentioned in only 1 study [6],
and in none of the cases were relatives present.

Although AEs are sometimes inevitable and part of the
uncertainty of medical practice, the ultimate goal of the
RCA is to help to produce solutions and apply necessary
measures to ensure they do not happen again, that there
is a lower probability of their occurrence, or that if they
occur the possible consequences are mitigated. Although
some studies have demonstrated the usefulness of RCA
and its recommendations [24], most published studies
found that just over half of the recommendations that re-
sulted from RCA were not useful enough to prevent the
same incidents from recurring in the future [6, 14, 25]. For
this reason, researchers have proposed RCA-based tools
that seek greater involvement of frontline professionals in
the implementation of proposals to prevent the recur-
rence of serious AEs [30]. The non-existence of a for-
malised system that allows these recommendations to be
addressed in a specific period of time, as well as the lim-
ited power of RCA committees to ensure compliance with
these improvement actions [17], hinders implementing
the proposed actions. It must be borne in mind that, nor-
mally, the people who will have to assume the responsibil-
ity of approving the measures suggested by the RCAs and
the professionals who must implement these measures are
usually not those who participated directly in the RCA.
This makes it difficult for the proposals to be carried out.

It seems, therefore, that RCA is a process with consid-
erable validity through which much may be learned about
incidents [12, 15]. However, it does not seem to produce
enough benefits to address and resolve the problem [23,
25] and, thus, to avoid possible AAEs. As explained by
Najafpour et al. [13], RCA is a reactive method for inves-
tigating an event and finding its underlying factors. This
method could provide answers to questions related to
what happened, and how and why it happened, and
should be used to design preventive interventions. It
should be performed using an outlined framework pro-
cess of investigation and analysis of clinical incidents per-
formed by professionals with experience in patient safety
and should include at least one manager and one of the
personnel involved in it.

Limitations
Some of the limitations encountered are that most of
the published data related to RCAs pertain to analysing
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the method of determining whether RCA is being imple-
mented. Only reported results and quotations were as-
sessed. Finally, little of the scarce evidence available re-
garding the impact - which was our objective - of carry-
ing out RCAs can actually contribute to reducing the
recurrence of the same incident, which may be due to the
limited decision-making power of committees or to the
proposed plan of action not being followed up in time.

Conclusions

Although early studies suggested that RCAs are effec-
tive in promoting ideas for preventing recurrence, more
recent studies do not confirm these findings. A common
gap that limits the effectiveness of this tool lies in the fact
that RCAs are not usually accompanied by subsequent
control of whether the devised improvement plan is car-
ried out. Further research should focus on how to trans-
late the results of ACR recommendations into practice to
prevent recurrence of AAEs.
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