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Objectives: The aim of this study was to evaluate the effectiveness and sustainability of educational interventions to encour-
age incident reporting. Methods: This was a quasi-experimental design. The study involved nurses working in two gastro-
enterology surgical wards at Fukuoka University Hospital, Japan. The number of participants on each ward was 26 nurses
at baseline. For the intervention group, we provided 15 minutes of education about patient safety and the importance of
incident reporting once per month for six months. After the completion of the intervention, we compared incident reporting
in the subsequent 12 months for both groups. Questionnaires about reasons/motives for reporting were administered three
times, before the intervention, after the intervention, and six months after the intervention for both the intervention group
and the control group. Results: For the intervention group, incident reporting during the 6 months after the intervention
period increased significantly compared with the baseline. During the same period, the reasons and motives for reporting
changed significantly in the intervention group. The increase in reported incidents during the 6- to 12-month period follow-
ing the intervention was not significant. In the control group, there was no significant difference during follow-up compared
with the baseline. Conclusions: A brief intervention about patient safety changed the motives for reporting incidents and the
frequency of incidents reported by nurses working in surgical wards in a university hospital in Japan. However, the effect of
the education decreased after six months following the education. Regular and long-term effort is required to maintain the
effect of education.
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l. Introduction

Incident reporting is used by healthcare workers to disclose
adverse events and near misses. Learning from these types
of events is essential for improving patient safety and qual-
ity of care [1-3]. Mandatory reporting about serious adverse
events protects society by guaranteeing that appropriate ac-
tion is taken [2]. The analysis of adverse events is a powerful
learning method within healthcare organizations [4]. High
reporting rates are generally associated with a safety-focused
culture [5,6], and increases in incident reporting are as-
sumed to improve patient safety [7].
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It is necessary to establish effective and continuous incident
reporting systems in hospitals to promote patient safety.
However, it has been reported that voluntary incident re-
porting systems identify only a small fraction of incidents
[8-12]. Research on reporting quality has shown that educa-
tion reduces the stress and fear of reporting [9,13-15]. In
addition, providing healthcare staff feedback increases their
voluntary reporting [9]. Most studies have not measured the
longitudinal effects of such interventions, and the overall
effectiveness and sustainability of educational interventions
related to voluntary incident reporting has not been fully
proven [16,17]. The above research provided and assessed
patient safety education only for newly certified physicians;
assessing the effectiveness of safety education for nurses was
the focus of the present study.

In other studies targeting multiple professional groups, it
was found that the majority of adverse incident reports are
generated by nurses [10,14]. At Fukuoka University Hospital,
approximately 80% of reports were made by nurses and 10%
by doctors. Since nurses were the most frequent reporters
due to their numbers and job tasks in the hospital, it was im-
portant to determine how to improve nurses’ understanding
and cooperation in order to improve voluntary reporting on
patient safety measures. The aim of this study was to assess
the effects of educational interventions on nurse incident re-
porting, examining the reporting rate and changes in nurses’
awareness of voluntary incident reporting.

Il. Methods

1. Incident Reporting System at Fukuoka University Hospital
At Fukuoka University Hospital, the process of completing
an incident report by a doctor or nurse involved using an
electronic reporting system with a signature. The incident-
reporting format included both structured and free text
sections, and the items within the report included title, date,
place, severity level, incident details, incident causes, and
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future measures. The completed reports were not available
for public viewing. All incidents reported were confirmed by
seven staff members, including the hospital director and staff
from the department of patient safety management; reports
were used only to improve patient safety, rather than puni-
tive measures.

2. Study Design

We conducted the study in two gastroenterology surgical
wards at Fukuoka University Hospital. Both wards were on
same floor of the hospital but were physically separated, and
different nurses were assigned to each ward. The nurses of
one ward were assigned to the intervention group and those
of the other ward to the control group in a quasi-experimen-
tal design.

We provided education about incident reporting to nurses
in the educational intervention group; nurses in the control
group did not receive any intervention. The education con-
sisted of 15-minute-long lectures provided once per month
for 6 months, from October 2011 to March 2012 (Figure 1).
Nurses participated in a monthly meeting on each ward, and
education was provided to the intervention group in con-
junction with the meeting. This education had five aims 1)
to recognize incident reporting as a significant safety issue,
2) to show how submitting reports is beneficial for reporters,
3) to indicate that errors and misses in medical care are not
punitive and that incident reporting is a positive measure,
4) to learn how to prepare computerized incident reporting
documents, and 5) to recognize incident report contents.
The main educator was a chief nurse who was a patient
safety supervisor from the department of patient safety man-
agement at Fukuoka University Hospital. In the fifth lecture,
the hospital director explained the non-punitive nature and
the positive benefits of incident reporting. All nurses in the
intervention group, except those who were on duty in the
ward, attended the lectures provided.

| Figure 1. Flow of this study. *Lectures
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3. Questionnaire

The questionnaire was adapted from one used by Vincent
et al. [18]. The questionnaire consisted of the following
five items and responses. Item 4 used a 5-point Likert scale
[19,20]: (1) Have you experienced an incident in the past 6
months? (no; yes). (2) Did you submit an incident report? (no;
yes but not always; yes). (3) Did you submit the report volun-
tarily or were you asked to do so by others? (voluntarily; asked
by others; both). (4) Participants were asked to provide six
reasons/motives for reporting voluntarily, which were pre-
sented for rating on a 5-point scale (1 = strongly disagree to
5 = strongly agree). (5) Were any items confusing to input?
(multiple answers were allowed: title, evaluation of severity
level, reporter, date and location, discoverer, patient attri-
butes, attributes of persons concerned, situation, incident
details, incident causes, future measures, and explanation to
and reaction of patient and family). In the analysis of item 4,
ratings of 5 and 4 were considered ‘agree’ and those of 3—1
were considered ‘disagree’

The questionnaire was completed anonymously. Missing
values were excluded from the analysis. By submitting the
questionnaire, nurses indicated their agreement to partici-
pate in this research; this was explained on each question-
naire. Ethics approval was obtained from the Institutional
Review Board of Fukuoka University Hospital.

4. Statistical Analysis
We subsequently investigated the frequency of incident
reporting from the two groups after the intervention. To
analyze the sustainability of the effect, we separated the data
as follows, considering that the total study duration was
two years. The baseline period before the intervention was
from April 1, 2011 to September 31, 2011; the first 6-month
period after intervention (first period) was from October 1,
2011 to March 31, 2012; the second period was from April 1,
2012 to September 31, 2012; and the third period was from
October 1, 2012 to March 31, 2013. The questionnaires were
administered to nurses in both groups on three separate
occasions every six months to investigate changes in their
awareness about voluntary incident reporting (Figure 1).
The frequency of incident reporting in each group was
evaluated by reporting rate in this study. The definition of
reporting rate is the number of incident reports divided by
the total number of hospitalized patient days in the ward
during each period. The percentage of change in reporting
rates was evaluated by the rate of each period divided by
the reporting rate of the baseline period for both the inter-
vention and control groups. The median and interquartile
ranges of the reporting rates were calculated before and after
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the educational intervention to measure changes. To analyze
the sustainability of the effect, we aggregated four categories:
the baseline period and each subsequent 6-month period,
respectively. We used the Mann-Whitney U-test to analyze
the differences in reporting rates and Fisher exact test for
categorical data (i.e., questionnaire data on reasons for vol-
untarily reporting). Other continuous data were analyzed
with f-tests (e.g., responses to item 5 on the questionnaire).
Analyses were conducted using SPSS ver. 19 (IBM, Armonk,
NY, USA). The significance threshold was 0.05.

I1l. Results

1. Characteristics of Study Participants

The baseline characteristics of the intervention and control
groups are shown in Table 1. There were no significant dif-
ferences in reporting rates between the groups with respect
to age, career length, and gender. Nurses were reassigned in
their positions twice a year at Fukuoka University Hospital.
In all, 77% of nurses (20/26) at the baseline continued to
work in the same ward until the end of the study.

2. Reporting Rate

During the baseline period, the overall rate in the interven-
tion group was 36 reports/6,423 total patient days or 5.6
reports/1,000 patient days. In the control group, the rate
was 76 reports/8,414 total patient days or 9.0 reports/1,000
patient days. During the study period after the interven-
tion, the overall rate in the intervention group was 187 re-
ports/20,184 total patient days or 9.3 reports/1,000 patient
days, whereas in the control group it was 236 reports/23,700
total patient days or 10.0 reports/1,000 patient days. In the
intervention group, the rate during the 18 months after the
educational intervention was significantly higher than at
the baseline (p = 0.039). In the control group, there was no
significant difference in reporting rates between the baseline

Table 1. Baseline characteristics of nurses

Intervention group  Control group

(n = 26) (n = 26) p-value’
Age (yr) 28.8 (22-52) 27.7 (22-49) 0.55
Career (yr) 7.8 (1-33) 6.4 (1-27) 0.51
Sex 1.00
Male 2(8) 2(8)
Female 24 (92) 24 (92)

Values are presented as mean (range) or number (%).

“t-test, Fisher exact test.
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and the study periods (p = 0.548).

In both groups, all reported events during the total study
period included events with minor injuries or no injury.
There were no reports of major injury events. In the inter-
vention group, 51 of 187 (27%) transient moderate injuries
were reported with 136 (73%) no injury or others during the
study period. In the control group, 39 of 236 (17%) transient
moderate injuries were reported with 197 (83%) no injury or
others.

Trends in reporting rates as a percentage of change rela-
tive to the baseline in each period are shown in Figure 2.
Compared with the baseline period, the reporting rate in
the intervention group tended to increase in the first period

Il Intervention group 1 Control group
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Figure 2. Trends in reporting rates by 6-month period after in-
tervention as percentage change relative to baseline.
*Mann-Whitney U-test.
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(p = 0.055) and significantly increase in the second period
(p = 0.037). However, in the third period, the difference in
reporting rates was not significant (p = 0.337). In the control
group, there were no significant differences (first period, p =
0.522; second period, p = 0.873; third period, p = 0.521).

3. Questionnaire Results

In the intervention group, there were 26 nurses at the base-
line period and during the first period after intervention.
Thereafter, the ward arrangement changed and the number
of nurses increased to 29 for the second period. Similarly, in
the control group, the number of nurses at baseline (26) in-
creased to 27 for the first period after intervention and 31 for

Il Intervention group 1 Control group
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Figure 3. Number of confusing input items by 6-month period
before and after intervention. *t-test.

Table 2. Reasons/motives for reporting voluntarily by 6-month period before and after intervention

Fa] Baseline 1st 2nd
Agree (%) Agree (%) p-value® Agree (%) p-value®
Receive positive evaluation Intervention 0.0 4.2 1.000 15.8 0.091
Control 8.3 18.2 0.405 12.0 1.000
Duty Intervention 95.5 91.7 1.000 94.7 1.000
Control 91.7 77.3 0.234 92.0 1.000
Colleagues are positive Intervention 36.4 66.7 0.075 89.5 0.001
Control 50.0 40.9 0.568 44.0 0.778
Instructed by superiors Intervention 9.1 12.5 1.000 26.3 0.219
Control 16.7 18.2 1.000 12.5 1.000
Self-improvement Intervention 95.5 91.7 1.000 100.0 1.000
Control 100.0 95.5 0.478 96.0 1.000
Improve patient safety in hospital Intervention 81.8 87.5 0.694 94.7 0.350
Control 95.8 95.5 1.000 100.0 0.490

“Fisher exact test.
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the second period.

Table 2 shows the reasons/motives for reporting voluntarily.
In both groups, most nurses gave responses, such as ‘duty;
‘self-improvement; and ‘improve patient safety in hospital’
In the intervention group, the change in baseline response to
the statement ‘colleagues are positive’ showed an increase for
the first period (p = 0.075) and a significant increase for the
second period (p = 0.001).

The number of input items that participants found confus-
ing for the 6-month periods before and after the intervention
is shown in Figure 3. In the intervention group, the number
of confusing items did not change significantly in the first
period (p = 0.905) compared with the baseline period, but
it significantly decreased in the second period (p = 0.026).
In the control group, compared with the baseline period,
the change was not significant for the later periods (first, p =
0.535; second, p = 0.893).

IV. Discussion

This study determined that the rate of reporting adverse in-
cidents increased following the 6-month educational inter-
vention, and that nurses who received the intervention be-
came more knowledgeable and more positive about incident
reporting. We found, however, that the sustainability of the
effect of the educational intervention was limited.

Our results demonstrated an increase in the number of
incidents reported in response to brief education. Other
educational intervention studies have used several forms of
intervention, such as newsletters and information pamphlets
[7,14,15] or substantial education sessions (e.g., a plenary
day) [17]. In our study, the short 15-minute education pro-
vided the information easily in an actual medical setting.
Agreement to the questionnaire item ‘colleagues are positive’
clearly increased as a result of the educational interventions.
This indicates a greater awareness of reporting, and many
ward staff members developed a more positive attitude to-
wards incident reporting.

The nurses’ reasons for reporting voluntarily were eluci-
dated. Most nurses in both groups thought that they had a
duty to report at all points, including during the baseline pe-
riod, suggesting that an understanding of the importance of
reporting was already established at our hospital. Similarly,
the items ‘self-improvement” and ‘improve patient safety in
hospital’ as reasons for reporting were significant in both
groups. The nurses expressed positive attitudes towards inci-
dent reporting as a way to improve safety.

Previous research has suggested that the main reason for
under-reporting adverse incidents has been a lack of knowl-
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edge about the methods of reporting and the meanings of
the terms used [8,10,11]. In this study, the number of input
items that participants found confusing seemed to decrease
as a result of the monthly education, suggesting an improve-
ment in participants’ understanding of incident reporting.
Our electronic reporting system is easy and useful to use;
however, there may be further improvements to the system.

To maximize the usefulness of reports, it is necessary to
provide some protection to those who voluntarily report
incidents, because one reason healthcare workers do not
tend to report incidents is a concern about subsequent poor
evaluation and fear of disciplinary action [8,9,21-24]. In the
present study, the director of our hospital participated as
an educator and explained that reporting errors was non-
punitive and that voluntary reporting would lead to positive
evaluations.

In our study, incident reports by nurses in the gastroen-
terology surgical wards increased following the educational
intervention, possibly because they learned the meaning and
methods of reporting. Our finding is consistent with other
research in which knowledge correlated significantly with at-
titude and practices among healthcare workers [25]. Another
factor that possibly contributed to the increase could be the
hospital director’s emphasis on the positive evaluation that
voluntary reporting engenders and the assurance that errors
in reporting are considered in a non-punitive manner. This
might have had a direct effect on the reduction of nurses’
feelings of anxiety about incident reporting.

However, it remains unclear whether the intervention suc-
ceeded in increasing the true percentage of reporting, since
the number of adverse incidents that actually occurred was
not verified during the study. Given the literature regarding
under-reporting [8,10,12,13], we believe that the increased
reporting rate is more likely due to an increase in the will-
ingness to report incidents, rather than simply an increase
in actual incidents. The effect of increasing incident reports
is widely expected to improve patient safety [7]. Our study
shows evidence of improvements in knowledge of and at-
titude towards patient safety among nurses as a result of the
current educational intervention. Quality and Safety Educa-
tion for Nurses (QSEN) provides structured education of
health professionals to ensure the knowledge, skills, and at-
titudes required for safety [26]. Patient safety education can
have positive effects on knowledge, skills, and attitudes and
influence incident reporting [17]. Our study is consistent
with QSEN education.

The effect of the educational intervention on reporting
rates may decrease over time. In other studies that used edu-
cational interventions to improve the reporting of adverse
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drug reactions, the duration of the change in actions was
reported to be 1 year in one study [15] and 16 months in
another [27]. In one study, the reporting system registered
a 130% increase in the number of reported incidents by
residents eight months after the first educational course had
started, compared to eight months prior to the first course
meeting. This increase remained stable over a further period
of eight months, but long-term effects have not been shown
[17]. In our study, the effect on the reporting rate continued
for 6-12 months after the intervention (i.e., the effect was
sustained for six months after the 6-month education pe-
riod). However, there was no longer a significant increase in
reporting rate 13—18 months after the intervention, showing
an attenuation of the educational effect. One possible reason
for this attenuation is that some nurses who had not received
the educational intervention had been assigned subsequently
to the intervention ward. For the improvement in reporting
rates to continue, repetition of the educational intervention
would be needed. The effects of any educational intervention
tend to attenuate, and this holds for patient safety education
in general. If such education was brief and incorporated into
healthcare workers’ daily routines on a regular basis, then its
effects might be sustained for longer.

Our study design had many positive points. It was a pro-
spective design, able to provide information, while the use
of a control group served to prevent confounding associ-
ated with seasonal variation, such as nurse reassignment.
Both the intervention and control groups worked in gastro-
enterology surgical wards, and the participants were well
matched in terms of background. At baseline, there were no
significant differences between the groups with respect to
age, career length, and gender that could have influenced the
results.

Nevertheless, our study has certain important limitations.
First, the study designs of previous studies were a cluster-
randomized controlled trial [15] and a prospective multi-
center observational study [27]. Our study was a quasi-ex-
perimental design. Also, the sample was small. In addition,
the baseline reporting rates differed between the two wards,
with nurses in the control ward tending to report more in-
cidents. Nurses were not randomly assigned to wards, and
the control group may have been more aware about the need
for and importance of incident reporting. Another pos-
sible confounding factor was that the two wards were on the
same floor of the hospital. Nurses from both groups may
have shared information with each other; thus, we may have
underestimated the overall effect of the educational inter-
vention. Finally, during the study, we presented data only
for events with minor injuries or no injury, as reports about
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major injury events were not submitted during this study
period. However, minor event reports are important in help-
ing to identify methods of preventing major adverse events
before serious patient harm occurs.

We provided evidence that patient safety can improve after
educational intervention. We found, however, that the sus-
tainability of the effect of educational intervention was limit-
ed. We recommend that patient safety education in hospitals
be provided at regular intervals in the form of brief sessions
suited to the daily routines of health professionals. The ten-
dency for educational effects to attenuate suggests that such
intervention should be provided continually. Future studies
should also make a broader assessment of the possible long-
term effects of education on incident reporting.
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