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Summary
AIMS OF THE STUDY: The value of critical incident re-
porting systems (CIRSs) has been shown before but data 
for paediatric facilities are scarce. We aimed to evaluate a 
CIRS in a paediatric hospital to analyse its benefits, weak-
nesses and opportunities.

METHODS: In a qualitative analysis, all incidents reported 
in 2018 with the anonymous reporting tool (CIRS) of the 
Children's Hospital Lucerne were evaluated. In an iterative 
process, categories to group the incidents were created 
and the data analysed accordingly. The focus was on the 
problem created through the incident, the type of error and 
possible avoidance.

RESULTS: 496 incidents were reported in 2018: 307 in-
cidents led to medical errors directly effecting patients, 
82 incidents led to organisational problems increasing ex-
penditure and 107 incidents were found to not result in 
any problem. In the majority of cases (398/496) there was 
no evidence that the caregiver responsible was informed. 
Personal feedback was documented in 46 cases. Fifty-two 
incidents were self-reported.

CONCLUSION: A number of reported incidents helped to 
identify system-based errors and for these the reporting 
system proved indispensable. Many of the reported errors 
were found to have an individual component, or only or-
ganisational or no consequences. Our data give evidence 
that instead of giving direct personal feedback, the anony-
mous reporting system was utilised. The CIRS is essential 
to identify system-based errors, but personal feedback 
needs to become obligatory so caregivers can learn from 
their error: an additional tool to ensure individual feed-
back and overcome communication difficulties needs to be 
created.

Introduction

The idea of learning from failure or near misses has been 
used since the 1940s when critical incident investigations 
were performed by military pilots [1]. As early as 1978, 
Cooper et al. introduced these investigations into medicine. 
They interviewed anaesthesiologists to gather information 
about preventable incidents, focusing on the “human fac-
tor” [2]. In 1990, James Reason added a new dimension

to these investigations by differentiating between an indi-
vidual person’s mistakes and system-based errors [3]. He
identified two issues now widely accepted. First of all,
he emphasised that human individual errors will always
occur but that system-based safety measures can be es-
tablished to prevent them. His “Swiss cheese model” has
been acknowledged with multiple awards [4]. Secondly, he
showed that latent but repetitively occurring mistakes cre-
ate considerable threats to safety as well. These latent er-
rors can be dormant within a system but produce an oppor-
tunity for accident if combined with individual mistakes or
local triggers [3].

The idea of introducing voluntary critical incident report-
ing systems (CIRSs) promised to identify mistakes and
thus allow system-based changes to avoid them. Addition-
ally, it was hoped to identify latent mistakes. Its value has
been shown in a number of publications. Among other
things, identifying latent errors has been shown to be possi-
ble and CIRSs recognised as a means for quality improve-
ment [5]. The scope broadened from technical errors to
teamwork, communications and organisational culture [6].

The CIRS is now well established in many paediatric hos-
pitals. Data from paediatric intensive care units have been
published repeatedly, often focusing on medication errors
[7–9]. Information from investigation of children’s medi-
cine on a broader scale, however, is scarce.

Additionally, there is evidence that caretakers are growing
frustrated with a CIRS, believing little change results from
reported incidents [10].

We set out to analyse all reported critical incidents in
our children’s hospital, including data from intensive care,
general paediatrics and paediatric surgery, the operating
room and the emergency department. We aimed to better
define how caretakers applied the reporting system. We al-
so aimed to identify benefits as well as possible shortcom-
ings and opportunities for improvement.

Methods

In a qualitative analysis, all incidents reported in 2018
with the online reporting system of the Children's Hospital
Lucerne were evaluated. A link to the CIRS tool is located
on the front page of the hospital’s intranet page. The in-
tranet can be accessed by all employees with a personal lo-
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gin. Incidents are logged electronically in an easy-to-use,
straightforward process. Incidents are entered anonymous-
ly; the name can be included voluntarily. No tracing to the
login or the location of the computer is possible.

Knowledge of the tool is ensured by demonstrating it at
the introduction seminar for new employees. Additionally,
regular promotions and reminders are published by the
hospital’s quality management.

All organisational units have an interprofessional CIRS
team consisting of nurses and physicians. All team mem-
bers receive an email as soon as a new incident has been
reported. The team is responsible for analysing the incident
within a week and taking appropriate measures. A quali-
tative approach was applied to analysis of the data. Two
of the authors evaluated the data. Focus was on conse-
quences/problems arising from the reported incident. After
different types of consequences were identified, all inci-
dents were coded into the developed categories by the
same two authors. All categorisation was done iteratively,
discussed when differing and adjusted if necessary. Dis-
agreement about categories was resolved by discussion and
consensus with all authors. In a second analysis, the data
were additionally grouped into "self-reporting", and "third-
party reporting". For third-party reported incidents, we ad-
ditionally searched for information whether direct feed-
back had been given to the person responsible.

Results

In 2018, 496 incidents were reported. By analysis of all
written information about the incidents, three different cat-
egories were defined regarding the problem caused. To bet-
ter illustrate the categories some examples of incidents are
listed.

Medical problems: Patients are directly affected by the in-
cident and harm is (potentially) caused. For example:

– A drug was given twice a day, although it was pre-
scribed once per day.

– Prescription dosage was out of the therapeutic range.

Organisational problems: No harm is or can be caused as a
result of the incident. However, the incident leads to extra
work or expenditure. Additional waiting time and addition-
al blood taking are grouped in this category. For example:

– Missing mark on the surgical site causing increased
waiting time preoperatively.

– Incorrect clotting factors were analysed because the
person ordering the laboratory work could not tran-
scribe Arabic to Roman numerals.

No problem: No medical or organisational problems arise
or could arise. For example:

– Physician prescribes a higher dose of opioid than usual,
but well within the therapeutic range.

– After careful evaluation, a patient was extubated,
showed respiratory deficiency afterwards and needed to
be re-intubated.

The 496 incidents were analyzed accord to these three cat-
egories. Overall, 307 (62%) of the incidents led to medical
issues, 82 incidents (16%) led to organisational issues and
the remaining 107 reported incidents (22%) did not lead to
any problems.

All incidents were then analysed in more detail.

Medical problems (n = 307, 62%): 307 incidents did or
could have resulted in medical harm. The majority of
these, 224 incidents, were found to be medication errors:

– Administration errors (n = 165)

– Prescription errors (n = 59).

The remaining 83 incidents (potentially) leading to med-
ical problems were grouped as follows.

– Technical issues with intravenous infusion (n = 24); for
example, extravasation not being recognised quickly.

– Incorrect patient monitoring (n = 12); for example, flu-
id balancing not documented.

– Technical problems with medical devices (n = 11); for
example, leaks in new infusion tubes, damaged infusion
pump modules.

– Incidents involving tracheal tubes (n = 4); for example,
incorrect tube placement

– Laboratory tests (n = 7); for example,. blood sugar not
tested as scheduled.

– Wrongly marked laboratory tests (n = 7) blood test not
marked “urgent”, delaying results.

– Packaging of drugs (n = 4), e.g. packaging of normal
saline solution look similar to another drug.

– Decubitus/positioning in the operation room (n = 8)
bruises on heel after surgery.

– Documentation (n =1); missing documentation of Vita-
min K administration postnatally.

– Surgery on the wrong side (n = 1); patient with suspect-
ed arthritis was scheduled for knee joint puncture. The
wrong knee was punctured. The mistake was noticed
while the child was still under general anaesthesia and
the correct knee was additionally punctured.

– Isolation (n = 5) potentially infectious patients who
were later found out to have contagious diseases
were not isolated at admission.

Organisational problems (n = 82; 18%): 82 incidents re-
ported were classified as incidents leading to organization-
al problems.

– Extra work (n = 30) urine sample of outpatient was lost
and family had to come in again.

– Appointment problem (n = 13) patient was not sched-
uled for a follow-up visit.

– Interdisciplinary miscommunication (n = 10) due to a
misunderstanding between anaesthesiologist and sur-
geon an operation was delayed.

– Technical problems (n = 8) the blood glucose meter did
not work and test had to be done in a different room.

– Lost items (n = 7) blood sample lost.

– Preoperative preparation (n = 6) patient not told to fast.

– Documentation (n = 7) a physician forgot to document
the positive end-expiratory pressure (PEEP) for an intu-
bated patient on the designated sheet, which would have
been necessary according to the wards' guidelines. The
PEEP was correctly documented on the patient chart.

– Transportation (n = 2), e.g. a dispensable but useful
connection device of the ventilator was missing during
transportation.
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– Misidentification (n = 1) patient scheduled for an or-
thopaedic procedure was taken to a preoperative ear-
nose-throat (ENT) consultation that was planned for an-
other patient.

– Treatment plan (n = 3) chemotherapy for an oncology
patient was not on ward at time of admission.

No problem (n = 107; 21%): 107 incidents did not result in
any problem. No subcategorisation was performed because
of the vast variety of incidents reported. The texts suggest-
ed that the CIRS was used to voice personal complaints.

– A patient was discharged after the cleaning staff had al-
ready left and the cleaning had to be done by nursing
staff.

– An umbilical catheter was well secured, but different-
ly from usual.

– A deck chair collapsed with a father and child in it. No
one was hurt.

– A "schnitzel", part of a patient's meal, wasn’t cooked to
the patient’s liking.

– An examination took longer than expected because it
was performed by a medical student.

In the second analysis, the focus was on the person report-
ing the incident and knowledge of the consequences. The
reporting system does not give information on the filer's
profession. However, the profession could be identified in
most cases. Since it could not be identified unequivocally,
the data were not analysed quantitatively. Nevertheless, ap-
proximately 95% of the reports were certainly entered by
nursing staff.

Overall, 54 incidents were self-reported. In 46 cases direct
feedback to the caregiver responsible was documented. For
396 incidents, there was no evidence that the person re-
sponsible was informed. In many cases, the text suggested
that no feedback had been given. The data subdivided into
the result categories is presented in figure 1.

Discussion

The analysis of all incidents reported in 2018 in the chil-
dren's hospital showed a frequent use of the system with an
average of 1.3 reports per day.

The predominance of medication errors in our analysis is
in accordance with the literature; there are a large number
of publications that describe large numbers of medication
errors in their CIRS data [7, 11–13]. Frey et al. analysed

Figure 1: Feedback.

system changes resulting from CIRS data and found that
most were based on minor critical incidents, which were
detected by a number of similar reports and after a longer
period of time [7].

The majority of reports in our analysis seem to have been
made by nursing staff; this phenomenon is in accordance
with data from the literature. In their analysis, Sharein et al.
found most reports to be filed by nurses, with the number
increasing during their study period [14]. The low num-
ber of reports filed by physicians and therapists, in our
analysis (approximately 5%), is conspicuous and some-
what alarming. The usefulness of a CIRS relies on its
multi-professionalism and many different healthcare pro-
fessions should provide input. The reason for physicians'
lack of reporting incidents was not part of our analysis,
but needs to be addressed in the future. By interpreting and
discussing the data from the analysis, the authors consider
the following reasons for the discrepancy likely: different
views on which incidents are critical and therefore justify
reporting; reports only being filed when a system-based er-
ror is thought likely to be discovered; and lack of time. An-
other reason for a reluctance to use the system may be lack
of follow-up information. Hubertus et al. examined experi-
ence and satisfaction with a CIRS and two thirds of study
participants did not identify any improvement following
their report [15].

The decision as to which incidents should be reported
seems to be a balancing act. Both overuse of the system
and increasing reluctance to report incidents threaten to en-
danger its functionality. By categorising our reported inci-
dents according to problems created, we tried to discrim-
inate between relevant and possibly irrelevant issues. The
large number of incidents in the categories "organisation-
al problems" and "no problem", which together comprise
38% of all reported incidents, raises the question whether
the CIRS should focus on medical issues or incorporate
organisational issues as well. Thus far, the CIRS literature
has focused on types of errors reported and resulting sys-
tem-based changes, therefore the issue of restricting the
system to issues causing, or potentially leading to, medical
errors can not be answered by analysing published data.

There are important reasons to oppose a restriction of
CIRS systems in any way. As emphasised above, even mi-
nor incidents need to be reported to allow identification
of latent errors over time. But the growing reporting fa-
tigue, especially among physicians, is certainly fuelled by
non-critical incidents being reported. Our data give evi-
dence that in a large number of cases, a clarifying conver-
sation could have done more to prevent future organisa-
tional problems and reduce expenditure.

So instead of restricting the CIRS, we propose the creation
of an additional tool that enables valuable feedback. This
could be another portal to report less dangerous, but nev-
ertheless important, issues, which assists in giving direct,
non-blaming feedback. Thus, a CIRS can be restored to
its primary task while complaints and annoyances are ad-
dressed in a more profitable matter. Both systems need to
be permeable.

The focus of CIRS literature has been on identifying sys-
tem-based errors and causes of mistakes. This is fo,r ex-
ample, evident in the Yorkshire framework, which regards
causes of mistakes more important than individual mis-
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takes, emphasised by the statement "A focus on individual
responsibility for errors is likely to be ineffective as an in-
cident reduction strategy" [16].

We acknowledge that analysing system-based errors and
causes are essential, but our data suggest that diminishing
the importance of the individual error is dangerous. Indi-
vidual actions must never be reason to blame and shame,
but regarded as an opportunity for learning. Reflective ob-
servation is a key component of experiential learning and
only possible if mistakes are acknowledged. Our sugges-
tion is further supported by a study by Ramirez et al. They
found root-cause analysis to be one factor associated with
a reduction of near misses or adverse effects [17].

A complementary feedback tool needs to be developed to
counteract the filing of personal complaints in the CIRS
and to inform the person responsible in order to enable
learning and improvement.

Conclusion

The critical incident reporting system of our children’s
hospital is an established, regularly used quality improve-
ment tool. It has helped to decrease system-based threats
to patient safety. Nonetheless, the system's functionality is
threatened by misuse in the form of filing non-critical, per-
sonal complaints on the one hand and physicians' reluc-
tance to use it on the other. Additionally, our data suggest
that individual feedback is often missing, thus decreasing
the potential for individual learning and improvement in
order to avoid future mistakes. To counter the misuse and
simplify personal feedback, a second online tool needs to
be developed and implemented.
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