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Summary

PURPOSE: As recommended by the WHO and many 
national healthcare authorities, health care institutions of 
most industrialised countries have employed a critical in-
cident reporting system (CIRS). However, little is known 
about differences in critical incidents across clinical spe-
cialties, the use of CIRSs amongst different professional 
groups, the types, severity and risk of reoccurrence of crit-
ical incidents, their contributing factors and the preventive 
actions taken in response.

METHODS: In this retrospective, descriptive study we crit-
ically reviewed all reports filed in the CIRS of our institution 
between 2013 and 2019 and analysed characteristics over 
time.

RESULTS: Of the 5493 analysed incidents, the main types 
were related to medications (32.8%), clinical procedures 
(32.6%) or behaviour of employees (23.3%). Only 21.6%
of reports were made by physicians, 51.3% were rated at 
least “high risk”. Major contributing factors were person-
al factors (44.0%), lack of training and knowledge (43.7%) 
and communication errors (36.1%). Most actions taken 
to prevent similar events aimed at improving communica-
tions (23.6%); in 46.3% no actions whatsoever were tak-
en. Longitudinal analysis revealed that reporting increased 
in internal medicine and obstetrics but collapsed in labo-
ratory medicine / microbiology. Steady increases in med-
ication-type incidents as well as lack of training and knowl-
edge as contributing factors were observed.

CONCLUSION: This study revealed that the efferent loop 
(feedback, preventive actions taken) was the weakest part 
of the CIRS in our institution, indicating that no learn-
ing may have resulted from a large number of reports. In 
particular, the actions taken appeared to not adequately 
address the major contributing factors. This highlights that 
special attention must be paid to the efferent loop of a 
CIRS to fulfil the purpose of such a reporting system and 
ultimately to improve patient safety.

Introduction

According to the World Health Organization (WHO), 1 in 
10 patients is harmed while receiving hospital care [1], and 
a recent meta-analysis showed that half of the harms are

considered preventable [2]. Reporting of and learning from
critical incidents, defined as any event that has the poten-
tial to cause damage if no intervention occurs [3], is con-
sidered key in preventing future medical errors [1]. There-
fore, as recommended by the WHO and many national
healthcare authorities, incident reporting and learning sys-
tems have been established in the healthcare institutions of
most industrialised countries across Europe, North Ameri-
ca, Japan and Australia [4]. The purpose of critical incident
reporting systems (CIRSs) is to collect and analyse critical
events, in order to create awareness of these situations and
thereby reduce potential risks by learning from them in or-
der to prevent similar events in the future [5–7].

Critical incidents are reported by employees, but the analy-
sis and rating of severity is carried out by a team of experts
who then decide in collaboration with the employees
which actions need to be taken. Usually, the finalised cases
are published within the institution to be seen by other co-
workers, and in some systems even nationwide. Granting
anonymity and freedom from sanctions are considered cru-
cial for motivating employees to report incidents [1, 8, 9].

In the past two decades, numerous published studies
have addressed critical incident reporting in clinical spe-
cialties including traumatology [10], radiology [11], oph-
thalmology [12], obstetrics [13], emergency medicine [14]
and dermatology [15], amongst others. These reports con-
clusively identified the main factors contributing to critical
incidents such as medication errors, lack of communica-
tion and organisation failure.

However, many other questions required to obtain a more
comprehensive picture regarding incident reporting have
rarely been addressed. Therefore, the purpose of this ret-
rospective study was to review trends in critical incident
reporting over a 7-year period in a tertiary hospital in
Switzerland. To address the study purpose, we aimed (1) to
determine the distribution of critical incidents across clini-
cal specialties, (2) to describe CIRS reporter’s profession-
al profiles, (3) to explore types, severity and risk of reoc-
currence of critical incidents, and (4) to investigate factors
contributing to such incidents and preventive actions that
have been taken in response.
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Methods

Setting and definitions of “report” and “case”

In this investigator-initiated, single-centre, retrospective,
cross-sectional study we analysed reports filed in the last
7 years in the CIRS of our 770-bed tertiary referral centre.
The University Hospital of Basel (USB) consists of 44
specialty clinics with approximately 7000 employees and
about 38,000 inpatients annually. The hospital’s CIRS is
organised in 17 reporting circles across the specialty clin-
ics, in administration and in maintenance.

A “report” is the description of the incident drafted by an
employee. A “case” is the finalised version including the
report, the assessment, the categorisation and the feedback
from the CIRS circle-managers.

Critical incident reporting in our institution

The hospital’s CIRS was first introduced in the department
of anaesthesiology [16] in 1995 and subsequently imple-
mented over the years across the specialty clinics with use
hospital-wide since 2013. The system is annually updat-
ed and refined. All employees are invited to voluntarily
and anonymously report incidents that did or could have
caused patient harm, unsettled patients, required a revision
of procedures and/or could have been avoided. Com-
plaints, allegations, liability issues, haemato- and pharma-
covigilance reports are collected and processed elsewhere
and are not part of the CIRS.

In principle, our CIRS operates as a cycle of an afferent
loop (incident reporting), case processing and an efferent
loop (feedback from the CIRS teams to the reporter) to
suggest actions aimed to reduce the probability of reoc-
currence. More specifically, incident reports are submitted
by employees via a data entry screen of the e-portal
(CIRSmedical© by ProtecData AG). The system automat-
ically assigns a number to the report, which only the sub-
mitting employee knows, granting anonymisation to the
reporting professional and still allowing inquiries. Then,
the trained CIRS team of the assigned reporting circle re-
views the incoming reports. The teams, which consist of a
clinical physician and nurses working on these wards, un-
derwent specific training including personal coaching by
CIRS experts, group discussions of filed reports under su-
pervision of CIRS experts and attendance of four 2-hour
meetings per year. Furthermore, the employee orientation
programme includes a brief CIRS introduction, as well as
access to a short instruction video. The CIRS team checks
for anonymisation, relevance and type of CIRS reports
with the possibility to reject reports based on inadequate
content (as stated above) or quality (e.g., too fragmen-
tary information). This check is followed by a risk assess-
ment (severity and likelihood of incident reoccurrence).
After this analytic process, feedback to the reporter is giv-
en including recommendations for actions to be taken (i.e.
suggestions towards structural and/or procedural improve-
ment) if indicated. Finally, all cases are published on the
hospital’s intranet for information and learning purposes.
In addition, biannual reports from each CIRS reporting cir-
cle are communicated to the leadership of the respective
specialty clinics and an annual hospital-wide CIRS report
is published. Moreover, selected CIRS cases with lessons

learned are published as safety alerts and in newsletters to
inform hospital employees.

Variables and measurements

Risk assessment

The risk score for patient harm is assessed for each report
by grading its severity on a scale from low to extreme
risk according to the UK’s National Health Services (NHS)
[17]. The likelihood of incident reoccurrence and severity
of potential harmful consequences are estimated according
to the NHS standardised guidelines [17]. The risk is cal-
culated by multiplying the consequences by the likelihood
and depicted in a matrix indicating low, moderate, high and
extreme risk, which are depicted using different colours
from green (low risk) to red (extreme risk). An example is
given in the appendix (figure S1).

Incident report classification

All reports were assigned by the reporting person into
type and contributing factors from a drop-down menu with
known factors based on the “International Classification on
Patient Safety (ICPS)” [18]: An incident type is a catego-
ry made up of incidents of a common nature and is a “par-
ent” category. A contributing factor is a circumstance that
is thought to have played a part in the origin of an inci-
dent. Contributing factors may be external (not under con-
trol of the hospital, such as product and technology fac-
tors), organisational (e.g., lack of resources), staff-related
(e.g., poor team work, lack of knowledge) or patient-relat-
ed (e.g., non-adherence). Attribution of contributing fac-
tors to the incidents are based on the assessments of the re-
porters and the CIRS teams.

Actions following incidents

After reviewing the incident report, the CIRS teams rec-
ommend actions to be taken. The CIRS tool allows for dif-
ferentiation between executive categories (“not required”,
“initiated” and “already implemented”) and content cate-
gories (“communication, guideline, SOP”, “technical and
material”, “education and supervision” and “organisation-
al and process”). Multiple categories per report are possi-
ble. Additionally, the CIRS circle teams can give written
feedback to the reporting employee via the CIRS tool.

Dataset and data analysis

We extracted all cases from the CIRS database covering a
7-year time period from 1 January 2013 to 31 December
2019 and analysed the following variables:

– Number of reports per department / clinical specialty

– Profession of the reporter

– Type of incident

– Severity of consequences

– Likelihood of reoccurrence

– Contributing factors

– Actions taken following an incident

Descriptive statistics were calculated using IBM’s SPSS
Statistics, Version 26. Because of the voluntary and anony-
mous nature of reporting, some items have not been com-
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pleted by the reporter. In these cases, the missing data are
indicated as “N/A” in the appendix.

The study was approved by the ethical committee of north-
western Switzerland (project-ID: 2020-00522)

Results

During the study period a total of 6276 reports were sub-
mitted to the hospital’s CIRS database, of which 783 were
excluded for being duplicates or non-CIRS cases. Thus, a
total of 5493 critical incident cases were included in our
analysis. In 1290 cases (23.5%) no patient was directly af-
fected by the incident. Female patients were affected in
2225 (40.5%) cases, male patients in 1987 (36.0%); the re-
mainder was unspecified. The age group most affected was
61–70 years. The annual number of cases varied between
606 (2019) and 873 (2014), and rates of the critical inci-
dents per 1000 patient days varied between 4.04 (2014)
and 2.86 (2019) with a slight decrease over time (fig. S2 in
the appendix).

Reported incidents by departments

Most incidents were reported from the reporting circles in-
ternal medicine (n = 1400, 25.5%), followed by general
surgery (n = 1013, 18.4%), laboratory medicine / clinical
microbiology (n = 964, 17.5%), anaesthesiology (n = 367,
6.7%) and obstetrics and reproductive medicine (n = 351,
6.4%). These five clinical areas accounted for 74.5% of all
incident reports (fig. 1). The remaining 12 reporting circles
contributed less than 5% each to the reported incidents.

Except for laboratory medicine / clinical microbiology, re-
porting of the clinics remained stable or increased. Of note,
the reporting by laboratory medicine / clinical microbiolo-
gy decreased markedly over time. The complete table in-
cluding the annual reports of all departments is shown in
the appendix (table S1).

Reporting by profession

The majority of reports were submitted by nurses (n =
2432, 44.3%), followed by physicians (n = 1186, 21.6%)
and biomedical technicians (n = 984, 17.9%). The longi-
tudinal trends of all professional categories are shown in
figure 2. Reporting by nurses and midwives increased and
those by physicians remained stable, whereas reporting by
biomedical technicians decreased significantly with time.

Other professional groups such as therapists, pharmacists
and administrative staff each accounted for less than 1%

Figure 1: Reporting by departments over time.

of reported incidents (detailed information in the appendix,
table S2).

Types of incidents

During the observation period, reports related to medica-
tions (n = 1295, 32.8%) and clinical procedures (e.g., ve-
nous puncture or a specific surgical operation, n = 1286,
32.6%) were most common. Other frequently reported
types of incidents were related to behaviour of employees
or patients (23.3%), documentation errors (21.5%) and
lack of resources (19.4%). Incidents related to equipment,
nosocomial infections or dietary incidents were each re-
sponsible for less than 10% of total reports. The temporal
trends of the most common types of incidents are depicted
in figure 3; total numbers of all types are shown in the ap-
pendix, table S3.

Severity and likelihood of reoccurrence of incidents

In 4727 (86%) of the 5493 assessed cases, risk profiles
were assigned as follows (figure 4): 15.4% low risk (n =
726, green cells), 33.3% moderate risk (n = 1578, yellow
cells), 48% high risk (n = 2268, orange cells) and 3.3% ex-
treme risk (n = 155, red cells).

By far the most common combination of likelihood of re-
occurrence and severity of potential consequences of an in-
cident was “possible reoccurrence” and “moderate severi-
ty” (n = 1319, 27.9%), which is considered as high risk.

Contributing factors

The top five factors (multiple factors per case were possi-
ble) assessed as contributing to the incidents were personal
factors (e.g., fatigue, distraction, n = 2067, 44%), lack of
training or knowledge (n = 2054, 43.7%), communication

Figure 2: Reporting by a selection of professional groups.

Figure 3: The five most common types of incidents.
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errors (n = 1698, 36.1%), organisational (e.g., work load,
lack of resources, n = 1308, 27.8%) and medication errors
(e.g., over-/underdosing, mix-ups, n = 1269, 27%). The
number of contributing factors per report increased from
1.5 (2013) to 2.2 (2019). Over time, medication incidents
and lack of training and knowledge increased whereas the
other factors remained stable. Since 2016, lack of training
and knowledge was the most cited factor contributing to
more than half of all reported incidents (fig. 5). All con-
tributing factors are listed in the appendix, table S4.

Actions taken in response to the filed reports

In 67.7% (3719/5493) of the cases, the CIRS teams rec-
ommended or initiated actions following a report. Most
of these actions (23.6%) aimed at improving communica-
tion between employees and/or within teams involved in
the CIRS case (e.g., creating or improving standard op-
erational procedures (SOPs)). The other categories (or-
ganisation and process, technical and material) remained at
a constant low level, accounting for less than 10% each
throughout the observed period (table S5, appendix). From
2017 onwards most commonly, no actions were initiated
(labelled as “Not required”). In 21.6% (2019) CIRS teams
did not respond to the reports at all (labelled as “No re-
sponse” in figure 6). An increasing number of reporters re-
ceived written feedback from the CIRS teams.

Discussion

In this descriptive, retrospective study we have analysed
all reported critical incidents and their consequent actions
(CIRS cases) documented in our CIRS between 2013 and
2019. The analysis of 5493 cases showed that most had
been reported by the departments of internal medicine and
general surgery, and more than half of the incidents by

Figure 4: Risk assessment matrix according to the NHS. The col-
ors indicate the risk score from low risk (green) to extreme risk
(red). Percentages are shown in brackets.

Figure 5: Percentages for the top five categories contributing to
the incidents.

nurses. The most common types of incident were medica-
tion-related, involved a clinical procedure or intervention
and were predominantly associated with personal factors,
lack of training/knowledge and communication errors.
Over half of the reports were classified as “high risk”
(48%) or “extreme risk” (3.3%) incidents. In two thirds of
the cases actions were taken, mainly aiming at improving
communication.

Number of reports per department

In our analysis the reporting circles of the departments of
internal medicine and general surgery reported most inci-
dents, presumably as these are the largest clinical special-
ties in our hospital and probably also because the two ma-
jor types of incidents (i.e. medication related in internal
medicine and clinical/surgical procedures in general
surgery) are highly prevalent in these specialties.

In contrast to other recent studies [19, 20], only relatively
few incidents were reported by the intensive care unit
(ICU). The small numbers of reports in our dataset could
be due to the distinction between ICU and anaesthesiology
and/or the preference to discuss incidents as part of on-lo-
cation debriefings instead of using the CIRS tool.

The department obstetrics and reproductive medicine
showed a large increase in reports since 2017. One reason
for this could be an open and encouraging error and feed-
back culture in this department, including meetings to dis-
cuss the reports and a “CIRS case of the month” in their
teams. The usefulness of such feedback mechanisms and
communication of improvements has previously been re-
ported [21]. Accordingly, the departments’ CIRS team
demonstrates how assuming responsibility for error culture
can lead to increased reporting.

The massive drop in reports filed by the department of lab-
oratory medicine / clinical microbiology might have orig-
inated in an initial “misuse” of the CIRS by employees.
After implementation of the CIRS it became obvious that
employees used the system as a continual improve-
ment tool, which is not its intended purpose. As a result,
the CIRS team installed an additional continual improve-
ment tool and trained employees in the distinction between
these two systems, resulting in the drop of reports in the
CIRS. Thus, the number of reports as of 2017 is more ac-
curate.

Figure 6: Longitudinal changes of actions following incidents.
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Profession of the reporter

In line with other studies [22–24], nurses and physicians
were the professional groups most commonly reporting in-
cidents. The lower reporting rates of physicians compared
with nurses have been discussed already, stating that doc-
tors mistrust the systems, feared how reports would be
used or are uncertain about what to report [8]. However,
the same might apply to other professional groups includ-
ing nurses. We should interpret the proportions of filed
reports in the context of the relative proportions of the
professional workforces in the hospital, such as 22% for
physicians, 35% for nurses, 28% for other types of health-
care workers, and 15% for administrative and housekeep-
ing staff.

The increasing number of reports filed by midwives may
reflect the “CIRS-friendly” leadership of the department of
obstetrics and reproductive medicine mentioned above. An
additional reason for this increase might be a new curricu-
lum in midwife training: a few years ago, it was changed
to a Bachelor of Science degree with an in-depth focus on
communication and error management.

Type of incident

Medication-related incidents became the leading type of
incident in the past three years. The high frequency of
medication errors compared with other incident types has
also been reported in other studies [20, 25]. Nevertheless,
we were surprised by its steady increase although this is a
widely known issue that usually receives special attention
by the hospital’s risk management. Possible reasons could
be that patients nowadays receive an increasing number
of drugs with more complex protocols, particularly in ter-
tiary referral hospitals as ours. Moreover, turnover of em-
ployees is high in university hospitals, possibly contribut-
ing to communication errors, which were also consistently
among the top three types of incident. The geographic lo-
cation of our hospital could be an additional factor to ex-
plain medication and communication errors: it is situat-
ed at the border of three countries (France, Germany and
Switzerland); many employees were educated in one of
these countries, with slightly different curricula and termi-
nology, and in different languages. The increase in inci-
dents related to behaviour could be due to the implemen-
tation of electronic special medication ordering systems
within clinical specialties. A lack of interoperability of
the patient data management systems used might provoke
workarounds to maintain flow of information and docu-
mentation.

Likelihood of reoccurrence and severity of potential
consequences

Over half of all assessed incidents were considered “high
risk” or “extreme risk”. The most commonly rated severity
of potential consequence was “moderate” (41.3%), and
the most commonly assigned likelihood of reoccurrence
was “possible” (63.5%). This indicates that predominantly
moderate to high-risk incidents with reasonable likelihood
of reoccurrence were reported.

According to the guidelines by the NHS [17], "moderate
severity" implies a potential harm to the patient extending
the duration of hospitalisation by 4–14 days. If extrapo-

lated to our study population, the moderate-severe cases
alone (n = 1955) might in theory have resulted in a total of
17,595 additional hospitalisation-days (if calculated with 9
additional days per case), corresponding to more than 48
patient-years.

Contributing factors

Unsurprisingly, the proportion of medication errors in-
creased considerably when looking at the contributing fac-
tors. Remarkably, lack of training and knowledge also in-
creased as a reported factor over time and was even the
main contributing factor in the last 4 years. This may
be counterintuitive, as medical training and knowledge is
steadily increased in our hospital, as is the dissemination of
information about the CIRS. However, it appears that these
measures still do not compensate for lack of training and
knowledge of individual health professionals. Yet, the rela-
tive increase of the contributing factor “lack of training and
knowledge” may also reflect the growing need for specific
knowledge and skills of new and changed treatment proce-
dures given the growing complexity of patient care needs.
In addition, this finding might also be partially explained
by changes in the trained CIRS team of the assigned re-
porting circles. Many of our CIRS experts remained in ser-
vice over the 5-year period, but changes in CIRS team oc-
cur(ed) frequently owing to career developments and for
other reasons. In contrast, the proportion of communica-
tion errors remained roughly constant, organisational fac-
tors slightly declined – both of which may possibly reflect
a positive effect of the CIRS feedback loop.

Actions taken in response to the filed reports

We were surprised by the fact that education/supervision
was a measure only rarely initiated. This could be a further
explanation why lack of training and knowledge were con-
sidered key factors contributing to many incidents. More-
over, the proportions of “no action required” and “no re-
sponse given” were comparable to that of “improved
communication, establishment of guidelines and/or SOPs”
(approximately 25%). Thus, it appears that the feedback
(or efferent) loop of our CIRS was not adequately used.
This is also supported by the fact that in 2019 about 25% of
the filed reports were still not even answered with written
feedback including recommendations for improvement.
Development of effective measures may be time-consum-
ing, requires several meetings or even special task groups
and approval by decision-makers. Most employees work-
ing in health care do not have spare capacity to engage in
such a process in everyday work. They may hardly have
time to file a report and even less to take actions from it –
the latter being of paramount importance, as described be-
fore [26].

However, it is possible that reporters and the CIRS teams
gave direct feedback to the relevant coworkers without
waiting for or filing the CIRS feedback, as reported recent-
ly [27]. Therefore, the aforementioned amount of feedback
including pragmatic actions taken could be higher in reali-
ty. It was previously stated that feedback about errors is a
predictive dimension for event reporting [21]. Yet, despite
the increasing feedback rate, the number of filed reports
decreased during our observation period. Hence, we can-
not confirm this relationship in our study.
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Limitations

Our analysis is limited by several aspects: the biggest issue
when analysing a CIRS is the quality of the filed reports.
It is in the nature of such a system that the entered infor-
mation is often not well standardised, with sometimes only
fragmented information. Therefore, and based on the vol-
untary principle of a CIRS, our data only provide a rough
approximation of the occurrence of critical incidents in
our institution during the observation period – presumably,
only “the tip of the iceberg” is represented in this study,
limiting the generalisability of the data. Furthermore, the
reports and actions taken by different departments are in-
fluenced by the number of health professionals, patient
populations treated and the readiness to report incidents
(“safety culture”), including the stance of the department’s
leadership towards our CIRS. Hence, the reporting circles
in our study were heterogeneous, which certainly had an
impact on the results. Moreover, some CIRS teams prefer
to give direct feedback to their employees without using
the CIRS. In these cases, even if actions were taken after an
incident, they do not show up in the dataset and therefore
induce reporting bias. In addition to the CIRS, other spe-
cific tools are being used to report critical incidents such
as the pharmacovigilance, haemovigilance, and falls reg-
istry portals. Furthermore, the generalisability of our data
is limited because publicly available data from other CIRS
in Switzerland is scarce to nonexistant and we therefore
only analysed data from our institution.

Conclusion

Our analysis revealed that the consistent increase in med-
ication- and education-related incidents over time marked-
ly contrasted to the disproportionately low number of ac-
tions taken to address those issues. Thus, it remains unclear
if we, as an organisation, really learn from critical incident
reporting to prevent future incidents.

We conclude that our analysis of incidents via the CIRS
was helpful in determining trends over time, differences in
reporting circles/departments/professions and types of in-
cidents, amongst other variables. Better insights into these
aspects may be of particular importance for leaders of
healthcare institutions to (1) optimise their institution`s
CIRS policy, (2)) to anticipate CIRS-relevant “hot spots”
within their institution, (3) to detect weaknesses within
their CIRS and (4)) to react adequately to longitudinal
trends.

Furthermore, national and international comparison of in-
stitutions will be facilitated if institutions share their longi-
tudinal data with their peers.

According to this analysis, the feedback loop was the
weakest part of our CIRS, indicating that unfortunately no
learning effect and improvement of patient safety may re-
sult from many reports. However, it is possible that read-
ing the reports might have an effect. Still, the discrepancy
between the significant increase in lack of training and ed-
ucation as factors contributing to incidents and the mini-
mal number of educational actions taken is unsettling and
needs to be tackled.
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Appendix

Figure S1: Risk assessment by calculating the product of likeli-
hood and consequences.

Figure S2: Total numbers of reports per year and incident rates
per 1’000 patient days per year.

Table S1:
Ranking of the 17 reporting departments/ specialties.

Year

2013 2014 2015 2016 2017 2018 2019 n %

Internal medicine 197 208 171 206 231 204 183 1400 25.5

General surgery 136 156 148 161 168 154 90 1013 18.4

Laboratory medicine / clinical Microbiology 323 277 188 107 18 26 25 964 17.5

Anesthesiology 70 47 49 77 44 40 40 367 6.7

Obstetrics & reproductive medicine 22 22 19 31 46 114 97 351 6.4

Pathology / genetics 21 42 25 47 39 33 18 225 4.1

Radiology / nuclear medicine 17 44 25 24 32 37 17 196 3.6

Gynecology / gynecological oncology 19 19 34 19 15 35 22 163 3

Intensive Care Unit 0 0 3 40 45 32 39 159 2.9

Neurology 5 11 7 22 22 19 17 103 1.9

Dermatology 25 6 11 8 14 16 4 84 1.5

Ophthalmology 3 7 9 12 12 12 9 64 1.2

Pharmacy / Clinical pharmacology 4 1 5 9 9 8 17 53 1

Otorhinolaryngology 10 3 8 4 8 8 6 47 0.9

Maintenance 1 1 3 2 4 10 18 39 0.7

Hematology 1 0 0 1 7 8 2 19 0.3

Therapies (e.g. physio-, ergotherapy, logopedics etc.) 2 0 3 1 2 4 2 14 0.3

N/A 0 29 66 34 103 0 0 232 4.2

Total 856 873 774 805 819 760 606 5493

Table S2:
Percentage of professional groups filing the report per year.

Year (%)

2013 2014 2015 2016 2017 2018 2019 n %

Nurses 38.3 35.6 37.9 46.4 50.9 53.4 51 2432 44.3

Physicians 20.3 19.8 19.8 25 19.7 23.3 24.5 1186 21.6

Biomedical scientists 35.5 31.5 25.6 16.4 3.9 3.6 2.8 984 17.9

Anonymous* 2.3 5.2 10.3 5.7 15.7 3.2 2.3 357 6.5

Midwifes 0.8 1 1.7 2.4 4.2 11.1 13.1 245 4.5

Radiographers 1.4 4.5 2.8 2.7 2.6 2.6 1.7 146 2.7

Therapists 0.4 0.2 0.8 0.5 1.5 1.4 1.5 47 0.9

Pharmacists & staff 0.1 0.6 0.3 0.4 0.7 0.7 2.3 36 0.7

Administrative staff 0.2 0.8 0.4 0.5 0.9 0.5 0.8 32 0.6

Research fellows 0.6 0.8 0.4 0 0 0.3 0 17 0.3

N/A 0.4 0.1 0.1 0.1 0.2 0.1 0.3 11 0.2

Total n 856 873 774 805 819 760 606 5493

*Anonymous: the employee did not want to specify his/her profession

N/A: the reporting person did not choose any option
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Table S3:
Type of incidents*

n total % % of reports

Medication, infusion 1295 20.0 32.8

Clinical process, intervention 1286 19.9 32.6

(Mis)Behavior of employee or patient 919 14.2 23.3

Documentation 848 13.1 21.5

Resources, organizational management 766 11.9 19.4

Information technology 351 5.4 8.9

Medical device, equipment 278 4.3 7.0

Patient-, customer-service 193 3.0 4.9

Blood, blood products 151 2.3 3.8

Infrastructure, building, inventory 125 1.9 3.2

Administration 111 1.7 2.8

Accident (with patient) 55 0.9 1.4

Nosocomial infection 34 0.5 0.9

Diet 34 0.5 0.9

Oxygen, anesthetic gas 17 0.3 0.4

Total 6463 100.0

* Multiple types per CIRS-case possible

Table S4:
Factors contributing to the incidents*

n % % of reports

Personal factors (e.g. fatigue, well-being, motivation, distraction) 2067 19.5 44.0

Lack of training & knowledge 2054 19.4 43.7

Communication errors (between health-care professionals, between patients and staff) 1698 16.0 36.1

Organizational factors (e.g. work load, structure of team, resources) 1308 12.4 27.8

Medication errors 1269 12.0 27.0

Team factors (e.g. collaboration, leadership, trust) 1052 9.9 22.4

Product & technology factors (e.g. usability, functionality, technical errors) 653 6.2 13.9

Structural factors (e.g. organization of healthcare system, availability of treatment-related procedures) 260 2.5 5.5

Patient factors (e.g. disease-related factors, language, emotional factors, miscomprehension) 219 2.1 4.7

Total 10580

Contributing factors according to the WHO classification [18].

* Multiple factors per incidents possible

Table S5:
Percentages of actions per year*

Year (%) Total

2013 2014 2015 2016 2017 2018 2019 n % of reports

Communication, guideline, SOP 33.6 27.6 23.5 16.9 16.5 22.5 23.3 1294 23.6

Organizational, process 10.5 12.3 7.6 6.3 4.2 4.9 5.6 412 7.5

Educational, supervision 7.2 9.4 7.6 4.5 4.8 3.8 9.4 364 6.6

Technical, material 6.4 5.2 2.3 2.9 1.8 2.4 2.1 187 3.4

Not required 8.6 6.4 19.8 14.0 32.2 28.3 26.4 1035 18.8

Initiated 0.6 5.3 8.0 4.3 9.8 15.4 15.0 436 7.9

Already implemented 0.1 4.8 3.9 3.0 7.0 3.9 3.6 206 3.8

Written feedback 46.7 49.3 60.6 55 66.1 73.0 72.3 3277 59.7

No response 34.0 36.5 19.9 36.3 20.3 21.3 21.6 1511 27.5

* Multiple actions per incident were possible
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