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Abstract

Background: Incident reporting system (IRS) deepens the understanding of the frequency of adverse events and near misses. Vol-
untary reporting is an essential step to improve patient safety.
Objectives: The study aimed to apply an efficient and reliable system for incident reporting to enhance patient safety practices in
pediatric intensive care units (PICUs).
Methods: A quasi-experimental pretest-posttest study design was conducted to implement a voluntary anonymous IRS in PICUs.
In-depth interviews were conducted with 16 health care personnel. A tailored educational program was provided to 73 health care
personnel. A questionnaire was administered before and three months after the intervention to assess their attitude towards inci-
dent reporting.
Results: The interviewed health care providers highlighted that no IRS was established in the PICUs and most of them never reported
any event unless it was a sentinel event. They agreed that an IRS would be beneficial to PICUs. The average percentage of positive
responses for “Frequency of error reporting’ increased significantly from 23.8% to 42%. Communication problems, hygienic errors,
therapeutic errors, and diagnostic errors accounted for 34%, 32%, 29%, and 5% of the reported potential errors, respectively.
Conclusions: IRS implementation improves potential error reporting attitude and practice in PICUs.
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1. Background

Preventable harm to patients due to their health care
should never be acceptable. An adverse event was defined
by Wilson et al. in 2008 as “an unintended injury caused by
health care management rather than by the patient’s un-
derlying disease that results in temporary or permanent
disability, death or prolonged hospital stay” (1). Although
health care interventions are intended to help patients,
they can also harm patients (2). The latest conservative esti-
mates show that patient harm is now ranked the 14th lead-
ing cause of morbidity and mortality in the world (3).

Patient safety is considered a major public health and
human right issue. The rate of adverse events is at least
8% among in-patients at hospitals of the developed world
and 0.5% - 2% of patients’ deaths at hospitals are associ-
ated with adverse events, which are often preventable (3,
4). However, a huge knowledge gap exists on the actual
rates of adverse events in developing countries, which has
been a serious limitation to understanding the extent of
the problem in the global context. Up to 2012, the majority

of published studies showed reports from developed coun-
tries. However, a large-scale retrospective medical record
review study was conducted to estimate the type and fre-
quency of adverse events in 26 hospitals of eight devel-
oping countries from the Eastern Mediterranean Sea and
Africa (5). The study results showed that adverse events oc-
curred in around 8% of the reviewed records, ranging from
2.5% to 18.4%. Therapeutic errors were the origin of about
34% of these adverse events, followed by diagnostic and op-
erative errors at 19.1% and 18.4%, respectively (5). Another
estimate suggested that the true figure could be twice as
high (6).

Medical errors and patient harm are distinct in many
ways for children compared to adults (7). Serious errors
in pediatric care occur more often in critical care settings
and adverse drug events occur three times more common
among pediatric patients than among adults (8).

An incident reporting system (IRS) in patient safety is
a tool to communicate safety-relevant information that al-
lows clinicians to learn about and from patient safety inci-
dents (9). IRSs are a method of error reporting, created to
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get information about patient safety that can then be in-
terpreted into individual and organizational learning (10).
Several studies have emphasized the implementation of re-
porting systems as an essential step in patient safety im-
provement (11, 12). The reported incidents should include
not only sentinel events, but also small, everyday process
failures that can be easily tackled (12).

For organizations to improve their safety performance,
managers must be aware of incidents in their organiza-
tions and employees must feel assertive about reporting
errors and near misses without the worry of recrimination
(2). Voluntary confidential reporting deepens the under-
standing of the frequency of adverse events, near misses,
and their trends and hence acts as a warning system (13).

Our study hypothesized that an educational training
program for health care professionals on IRS would en-
hance their attitudes and practices on event reporting and
would serve as a basis for improving patient safety in the
future.

2. Objectives

The study aimed to enhance patient safety practices in
pediatric intensive care units (PICUs) in a teaching hospi-
tal in Cairo through enhancing health care professionals’
error reporting attitudes and practices.

3. Methods

3.1. Study Design

A quasi-experimental pretest-posttest study was con-
ducted to determine the impact of a training program on
attitudes and practice of event reporting among health
care professionals before and after the intervention (14).

3.2. Study Setting and Population

The study was conducted from March to December
2018 at four PICUs of a teaching hospital in Cairo, Egypt.
All four general PICUs of the hospital were included in the
study. All the studied general PICUs had similar organiza-
tional and staffing structures. All physicians and nursing
staff working in the four general PICUs who were available
and consented to participate in the study at the time of re-
search were included, as illustrated in Figure 1.

In-depth interviews (IDIs) were conducted with 16
health care providers, including 4 managers, 4 head
nurses, 4 physicians, and 4 nurses each from an ICU. The
IDIs aimed to reach a better understanding of the adverse
event reporting situation in the PICUs and to assess the
staff’s attitude and readiness to implement an IRS. The in-
terviews’ questions were about the perceived challenges

of interviewees concerning the IRS implementation and
suggestions to overcome those difficulties.

A tailored education program was developed for
health care professionals focusing on enhancing atti-
tudes and practices of incident reporting. The program
consisted of 120 minutes small group workshop sessions
with approximately 6 to 8 participants, carried out by a
member of the study team. In total, 12 sessions (three in
each ICU), each for about 30 minutes and 15 minutes for
open questions and discussion, respectively, were done
over a period of eight weeks. The program started with
a one-day face-to-face workshop, followed by hanging
posters and handing out reporting formats to the staff
at their workplace. Tools for the educational program
included booklets containing the scientific material used
in the presentations attended by the healthcare personnel
and leaflets containing the patient safety goals in English
and Arabic. The workshop consisted of a lecture, scenar-
ios, and group discussion. Graphic posters on incident
reporting were placed at the PICUs. An IRS was established
in the PICUs of the teaching hospital. A labeled box was
installed next to the “sign-in” station of the health-care
personnel to encourage the voluntary, anonymous re-
porting by facilitating the process. Printed copies of the
“incident reporting form” were placed in each of the
ICU’s and kept in an easily accessible place. The form was
designed based on the “international conceptual patient
safety (ICPS) framework” (15), with items on the follow-
ing: Incident type, Patient characteristics, Contributing
factors, Mitigating factors, Actions taken to reduce the
risk, How the incident was discovered, Patient harmed
or not and how. The questionnaire used to evaluate the
intervention was adapted from the hospital survey on
patient safety culture (HSOPSC) developed by the agency
for health care research and quality (16). Questions that
were relevant to the aim of our research were selected
from the original questionnaire. The survey tool included
nine items in two domains including communication
(6 items) and frequency of error reporting (3 items). A
section for demographic and background information
was provided, including age, sex, ICU department, Job
title, duration of working in the hospital, and average
working hours. A five-point-Likert type scale was used
to measure the staff’s attitude, with possible responses
ranging from 1 to 5. A pilot testing phase was carried out
to adapt the questionnaire and verify that its items and
questions were comprehensible and clear. Data collection
was undertaken inside the PICUs after presenting a brief
introduction to healthcare providers about the aim of the
questionnaire. The questionnaires were distributed while
making sure that each healthcare provider answered the
questions alone.

Health care providers were approached to participate
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Registered healthcare
personnel in the four

PICUs = 119

Non-respondents = 42
healthcare personnel

Respondents = 77
healthcare personnel

Personnel on leaves of
absence/assigned to other
hospital departments = 19

Non-respondent personnel
due to workload = 23

61 healthcare personnel
included in the study

12 healthcare personnel
included in the study and

in-depth interviews

4 ICU managers included in
the indepth interviews

Figure 1. Flow diagram of healthcare personnel recruitment in the study

in the survey before and three months after the interven-
tion. Eventually, 73 participants completed the survey. All
surveys were anonymous and voluntary. The study was ap-
proved by the Cairo University Ethics Review Committee.

3.3. Data Management and Statistical Analysis

All collected data were revised for completeness and
logical consistency. Pre-coded data were entered into a
computer using a database developed for data entry on Mi-
crosoft Office Excel program for Windows 10. Data were
then transferred to the computer program IBM SPSS (Sta-
tistical Package for the Social Science; IBM Corp, Armonk,
NY, USA) release 22 for Microsoft Windows for data analy-
sis. There has been a controversy about whether convert-
ing ordinal data of Likert scale to numbers can be treated
as interval data. Means and standard deviations have un-
clear meanings when applied to Likert scale responses.
Furthermore, response data on trainee’s evaluation expe-
riences are clustered at high and low extremes. Because of
these observations, experts have contended that frequen-
cies (percentages of responses in each category) or Mann-
Whitney U test should be used for analysis instead of para-
metric tests (17). For this reason, grouping of responses
to the incident reporting attitude questionnaire was un-
dertaken in the current study to facilitate discussion and
comparison with similar studies (18), as follows: Positive
response (strongly agree and agree responses: scores 5 and
4 on the Likert scale), Neutral response (neither: score 3),
and Negative response (strongly disagree and disagree re-

sponses: scores 1 and 2 on the Likert scale). The direc-
tion of responses was reversed in negative wording ques-
tions. A composite score was calculated, which was the av-
erage percentage of positive responses of the survey items
in each dimension (19). The reported error rate was calcu-
lated, as follows:

(1)Number of reported errors × 100

Total no. of admissions Data were tested for normal-
ity using the Kolmogorov-Smirnov test and the Shapiro-
Wilk test. Descriptive statistics were used to summarize
the data. Comparison between pre- and post-program data
was made using the McNemar test for qualitative variables;
the test was used to compare between positive responses
and negative responses in the baseline assessment ver-
sus the follow-up assessment for each item in the attitude
questionnaire in 2 × 2 tables. A comparison of numerical
variables by the Mann-Whitney test and Kruskal Wallis test
was performed to study the relationship between demo-
graphic and occupational characteristics and participants’
responses.

Two-group tests can accommodate quasi-experimental
data. In two-group (bivariate) tests, student t-tests are used
for continuous outcomes. However, student t-tests are sen-
sitive to outlying values. Therefore, a non-parametric test
can be used (20). P values of less than 0.05 were considered
statistically significant. IDIs were semi-structured and con-
sisted of open-ended questions, audiotaped face-to-face in-
terviews of up to 30 minutes duration. The data analysis
was carried out using inductive thematic analysis.
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3.4. Ethical Consideration

The study was approved by the Cairo University Ethics
Review Committee (code No. 1209).

4. Results

The data of IDIs with 16 health care personnel were ana-
lyzed, organized, and presented according to the following
key themes.

4.1. Knowledge and Awareness of Incident Reporting

The interviewed health care personnel acknowledged
incident reporting as an essential component to improve
learning and patient safety culture. However, they high-
lighted that no incident reporting system was yet estab-
lished in the hospital and most hospital health care per-
sonnel did not report any events unless they were sentinel
events. The majority of the interviewees (n = 12) thought
that event reporting is the mere reporting of major errors
that occur during the process of care of patients leading
to their harms. They were not aware that it also relies on
staff’s reports of errors, safety concerns, adverse events,
and near misses that occur within routine situations to
learn from it.

4.2. Barriers to Incident Reporting

A manager said, “Incident reporting is perceived as if I
am complaining someone, so it never happens unless it’s a
disaster and someone has to be punished”.

A nurse said, “I remember a case who had major com-
plications due to health care personnel mistakes but a
young nurse was just scapegoated without proper investi-
gation of the cause, and now it is forgotten without learn-
ing from it and it might be repeated in the future”.

Another nurse mentioned, “We never report errors un-
less we have to and if it was a very obvious mistake that had
caused harm to a patient; like once a glass of hot tea was
dropped on the leg of a patient from a close table, and the
nurse who caused that get fired, although she didn’t mean
it, and the table is still in the same place, close to the patient
bed”.

The error reporting attitude questionnaire was dis-
tributed to 96 health care personnel in the four stud-
ied units. The response rate for the pre-intervention
questionnaire was 76%. The post-intervention question-
naire was distributed to those who responded to the pre-
intervention questionnaire and the post-intervention re-
sponse rate was 100%.

The results showed a relationship between demo-
graphic and occupational characteristics and attitudes to-
wards error reporting among health care professionals at

the baseline and follow-up phase (Tables 1 and 2). The im-
pact of the training program on changes in attitudes is pre-
sented in Table 3 through a comparison between positive
attitudes towards error reporting in the pre-intervention
phase versus post-intervention. In Figure 2, the frequency
of the practices of error reporting is illustrated to show
the changes in practices in the post-intervention phase. Fi-
nally, the frequency of causes of errors is reported.

The median of the age of the study participants was 30
with IQR of 28 - 40. Table 1 describes the characteristics of
the participants. About 70% of the health care personnel
involved in the study were females. The majority of the in-
cluded personnel were nurses (n = 45) representing 61.6%
of the total personnel. More than half (n = 43) of the in-
cluded personnel have been working in the hospital from
one to 15 years before the study. The majority (95.8%) stated
that they worked 80 hours per week or more. On compar-
ing the total scores of error reporting attitude at the base-
line among females and males, no statistically significant
difference was found, so was between various groups of
working PICUs, the duration of work in the hospital, and
job title.

Table 3 illustrates the positive change in communica-
tion openness, feedback about errors, and reporting atti-
tude among health care personnel. The average composite
score increased significantly for the “Frequency of error re-
porting” dimension from 23.3% to 42%. The percentage of
health care personnel who felt free to report anything that
might negatively affect the patient care increased from
46.6% before the intervention to 69.9% after the interven-
tion (P ≤ 0.001). Moreover, 90.4% of the health care per-
sonnel discussed the ways to prevent errors in the follow-
up assessment versus 79.5% in the baseline assessment (P =
0.001). The frequency of reporting corrected errors and er-
rors that could not do any harm to patients increased sig-
nificantly from 24.7% in the baseline assessment to 38.4%
and 46.6%, respectively, in the follow-up phase.

Of the 918 patients admitted to the four study units in
the post-intervention phase, 215 potential errors were re-
ported during the following six months. It started with 34
errors per 100 admissions reported during the first month
and ended with 16 errors per 100 admissions reported in
the sixth month (Figure 2).

The problems associated with the reported errors were
as follows. Communication problems between health care
personnel accounted for 34% of the potential errors re-
ported. The majority of the communication errors were
regarding the lack of communication between nurses and
doctors, particularly in telephone orders and verbal or-
ders. Hygiene errors accounted for 32%, by reporting the
non-adherence of some health care personnel to hand
hygiene guidelines supposedly established in the PICUs,
particularly by doctors, who were too busy to attend the
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Table 1. Distribution of Health Care Personnel in PICUs by Demographic and Occupational Characteristics and Baseline Total Attitude Score

Item N = 73, No. (%) Baseline Attitude Score, Median (IQR) P Value

Gender 0.4a

Male 22 (30.1) 2.9 (2.6 - 3.1)

Female 51 (69.9) 2.9 (2.4 - 3.1)

ICU 0.7b

ICU A 18 (24.7) 2.7 (2.4 - 3.1)

ICU B 18 (24.7) 2.8 (2.6 - 3.00)

ICU C 18 (24.7) 2.8 (2.4 - 3.1)

ICU D 19 (26.0) 3.0 (2.6 - 3.2)

Duration of work in the hospital, y 0.06b

< 1 4 (5.5) 2.8 (2.4 - 3.00)

1 - 5 8 (11) 3.1 (2.6 - 3.4)

6 - 10 18 (24.7) 3.3 (2.5 - 3.6)

11 - 15 43 (58.9) 2.7 (2.4 - 2.9)

> 15 21 (28.8) 2.7 (2.6 - 3.1)

Job title 0.06b

Staff physician 43 (58.9) 2.7 (2.2 - 3.1)

Head nurse 28 (38.4) 2.5 (2.2 - 2.8)

Resident physician 15 (20.5) 2.8 (2.6 - 3.0)

Nurse 9 (12.3) 3.0 (2.6 - 3.3)

Average weekly working hours, h 0.4b

20 - 39 1 (1.4) 3.2 (3.1 - 3.3)

40 - 79 2 (2.7) 2.7 (2.6 - 3.1)

≥ 80 70 (95.8) 2.9 (2.4 - 3.1)

aMann-Whitney test.
bKruskal-Wallis test.

hand hygiene program sessions implemented in the PI-
CUs. These were followed by therapeutic error reports, ac-
counting for 29%. The most common therapeutic errors
were related to medications (18%) whether wrong dose,
route, or time in addition to proper medications’ admix-
ing with proper solutions, followed by process problems
involving the delivery of clinical and support services with
11% of the reports. Diagnostic problems accounted for 5%
of the reports, where the most common ones were missed
infections.

Table 2 shows the relationship between demographic
and occupational characteristics and follow-up total atti-
tude score. No statistically significant differences were
found in the follow-up attitude score.

5. Discussion

The study evaluated the effectiveness of a face-to-face
educational intervention in enhancing the incident re-

porting practice of health care providers in PICUs of teach-
ing hospitals in Cairo, Egypt. The results suggested that the
program improved the incident reporting culture.

Qualitative research has always been believed to aid
quantitative research in exploring and understanding the
study situation in a deeper way and from different perspec-
tives. Incident reporting is extremely crucial, particularly
to increase health care quality. Similar to other studies (21,
22), the current study conducted qualitative in-depth inter-
views and focus-group discussions to improve acceptance
and awareness of the reporting system by further explor-
ing the reasons behind the personnel fear of reporting.

The diversity of interviewees may have ensured that a
range of perspectives was captured successfully. The ma-
jority of the interviewees in the current study stated that
they liked the idea of having an anonymous reporting sys-
tem. This is similar to the findings of an Ethiopian study
(22), where the interviewees showed a positive attitude
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Table 2. Distribution of Health Care Personnel in PICUs by Demographic and Occupational Characteristics and Follow-up Total Attitude Score

Item Follow-up Attitude Score, Median (IQR) P Value

Gender 0.49a

Male 2.6 (2.6 - 2.8)

Female 2.7 (2.2 - 3.0)

ICU 0.16b

ICU A 2.6 (2.4 - 3.0)

ICU B 2.7 (2.8 - 3.1)

ICU C 2.4 (2.2 - 3.0)

ICU D 2.7 (2.7 - 3.0)

Duration of work in the hospital, y 0.07b

< 1 2.8 (2.6 - 3.00)

1 - 5 2.9 (2.2 - 2.5)

6 - 10 2.7 (2.6 - 2.9)

11 - 15 2.4 (2.4 - 2.6)

> 15 2.4 (2.2 - 2.5)

Job title 0.37b

Staff physician 2.8 (2.8 - 3.1)

Head nurse 2.7 (2.8 - 3.0)

Resident physician 2.9(1.9 - 3.1)

Nurse 3.0 (2.4 - 3.2)

Average weekly working hours, h 0.39b

20 - 39 3.2 (3.2 - 3.3)

40 - 79 2.8 (2.6 - 3.0)

≥ 80 2.8 (2.8 - 3.0)

aMann-Whitney test.
bKruskal Wallis test.

toward incident reporting and communication openness
among health care professionals.

Average positive responses in the domains “Commu-
nication openness” and “Communication and feedback
about errors” were found to be 47.6% and 49.8%, respec-
tively, in the baseline assessment. Aboul-Fotouh et al. in
2012 (19) found the corresponding rates to be 35% and
39.7%, respectively. The study findings showed that items of
communication openness and communication and feed-
back about errors improved after the program interven-
tion. There was a positive change in all items with a signifi-
cant improvement in the attitude of the staff toward speak-
ing up if something may affect negatively the patient care,
discussing ways to prevent errors, and asking questions
when something is not right. These findings were in line
with the findings of a study (23) by Andreoli et al. in 2010.
However, they were in contrast to the results of another
study in which patient safety education of nurses and hos-

pital staff did not improve their attitudes on communica-
tion openness (24). Be that as it may, the current study had
another aspect in its intervention, which was teaching the
health care personnel to speak up through incident report-
ing, especially about near misses; this may explain the dif-
ferences between the current findings and those from pre-
vious studies.

Incident reporting in a vulnerable environment such
as a PICU is considered extremely vital for building a pa-
tient safety climate. Our study mimicked other local inci-
dent reporting systems in hospitals, which typically used
an incident reporting form comprising basic clinical de-
tails and a brief description of the incident (25). Baseline
positive responses in the domain of frequency of event
reporting were 23.8%. Aboul-Fotouh et al. (19) reported
higher rates (33%) in the same domain. The frequency of in-
cident reporting in our study increased significantly in the
follow-up assessment to 42%. These results mirror the find-
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Table 3. Comparison Between Positive Attitudes Towards Error Reporting in Baseline and Follow-up Assessmentsa

Dimensions Item Baseline Follow-up P Valueb

Communication and feedback about
errors

We are given feedback about changes put into place based on error
reports.

23 (31.5) 26 (35.6) 0.346

We are informed about errors that happen in this unit. 28 (38.4) 30 (41.1) 0.514

In this unit, we discuss ways to prevent errors from happening again. 58 (79.5) 66 (90.4) ≤0.001

Composite score 36 (49.8) 41 (55.7) 0.6

Communication openness

Staff will freely speak up if they see something that may negatively
affect patient care.

34 (46.6) 51 (69.9) ≤0.001

Staff feels free to question the decisions or actions of those with more
authority.

26 (35.6) 28 (38.4) 0.346

I am provided with adequate, timely information about events in the
hospital that might affect my work.

28 (38.4) 30 (41.1) 0.514

Staff are afraid of asking questions when something does not seem
right.c

51 (69.9) 60 (82.2) 0.05

Composite score 35 (47.6) 42 (57.9) 0.2

Frequency of error reporting

When a mistake is made, but is caught and corrected before affecting
the patient, how often is this reported?

18 (24.7) 28 (38.4) 0.04

When a mistake is made, but has no potential to harm the patient,
how often is this reported?

18 (24.7) 34 (46.6) 0.03

When a mistake is made that could harm the patient, but does not,
how often is this reported?

17 (23.3) 20 (27.4) 0.514

Composite score 17 (23.3) 30 (42) 0.02

aValues are expressed as No. (%).
bMcNemar test.
cReverse coded.

34%

24%

26.80%

21.60%

17.70%
16.30%

0%

5%

10%

15%

20%

25%

30%

35%

40%

1st Month 2nd Month 3rd Month 4th Month 5th Month 6th Month

Figure 2. Incidents reported per 100 admissions in the following six months after the intervention

ings of other studies that have highlighted that education
could improve the way in which health care professionals

perceive errors (26).

Consequently, based on the current results, we can con-
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clude that education can improve error reporting. How-
ever, the incident reporting rate decreased from 34 per 100
admissions in the first month after the intervention to 16%
in the sixth month in the follow-up phase. In a study (27)
in the US, where 63 participants were included in an edu-
cation program for IRS implementation, the numbers of
events reported over the period of six months were 10 in
the first month, 6 in the second month, 10 in the third
month, 18 in the fourth month, 11 in the fifth month, and
6 in the sixth month. Which in total might be less than in
the current study but given the different sites of the stud-
ies, as it wasn’t in a PICU with all its complex health care
disciplines, but was on a whole hospital, with its various
departments, whether critical care or not.

In the same study (27), the results of qualitative anal-
ysis of the residents’ interviews after patient safety edu-
cation showed that they mentioned that they had found
it quite difficult to carry out the course content in prac-
tice, the information learned faded away after the course,
and it would be helpful to organize refresher courses. In
addition, barriers related to behavioral control like high
work-pressure might be effective (28). In the current study,
more than 95% of the participants mentioned working ≥
80 hours per week. The barriers are hard to overcome by
educating health care personnel only. They could be ad-
dressed through adjusting policies, training the context of
the health care personnel to create a generation culture in
which safety is better perceived at all culture levels, and
providing the required resources to monitor and analyze
the causes of errors (28, 29).

In a study to create a physician-based voluntary inci-
dent reporting system for adverse events and medical er-
rors (30), the frequency of problematic processes of care
associated with reported potential errors was as follows.
Therapeutic errors including medication errors accounted
for 33.3% of the potential adverse events while 37.3% were
due to problems involving the delivery of clinical and sup-
port services. Diagnostic problems accounted for about
19% of reports. Moreover, 2.1% of potential errors were due
to poor communication. In our study, poor communica-
tion was responsible for more than one-third of potential
errors (34%) while 29% and 5% of reported errors were due
to therapeutic and diagnostic problems, respectively.

The study has prominent strengths. This is the first
study to evaluate the effect of an intervention to create a
voluntary anonymous IRS in PICUs in a teaching hospital
in Cairo. The IRS enhanced the capture of near-miss events
due to the anonymity and/or ease of the reporting process,
as well as providing a format to report these events. Knowl-
edge of near-miss may lead to the development of systems
to improve the care of critically ill pediatric patients. The
survey tool was adapted from a validated questionnaire.

One of the most important factors to help enhance the

incident and error reporting is to overcome the fear of pun-
ishment among the personnel. This was done in our study
by involving the hospital management at all levels to sup-
port and reassure the healthcare personnel about the im-
portance of incident reporting for them, for patients, and
ultimately for the hospital quality of care. In addition, rep-
resentatives from hospital management attended the ed-
ucational sessions to encourage them and help them use
the incident reporting system.

However, there were some limitations. One-group
pretest-posttest design was used with its threats to validity.
Attending workshops voluntarily might have led to selec-
tion bias. Analysis of qualitative data may have been sub-
jected to interpretation bias. Hence, an incident report-
ing attitude questionnaire was used. A short survey tool
was designed to encourage participation and completion
by health care personnel. The effect of education was stud-
ied only once, i.e., 3 months after the intervention. Future
research is needed to examine the sustainability of health
care positive attitudes.

It was a totally novel idea to implement an incident re-
porting system with the enhancement of overall safety cul-
ture. Thus, the change in important errors was not investi-
gated. However, we plan to perform a follow-up study in-
volving important errors and their reporting and how to
manage them.

5.1. Conclusions
A face-to-face educational intervention was effective in

changing the attitude toward incident reporting among
health care professionals. The frequency of incident re-
porting improved significantly after the intervention. Bar-
riers related to the health care professional-organizational
context need to be addressed.
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