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Abstract

Both voluntary in-hospital reporting and mandatory national-level reporting systems for

patient safety issues need to work well to develop a patient safety learning system that is

effective in preventing the recurrence of adverse events. Some of the hospital systems and

activities may increase voluntary in-hospital reporting and mandatory national-level report-

ing. This study aimed to identify the hospital systems and activities that increase voluntary

in-hospital reporting and mandatory national-level reporting for patient safety issues. An

anonymous mail survey of hospitals in Japan was conducted in 2017. The hospitals were

selected by stratified random sampling according to number of beds. The survey examined

the annual number of reported events in the voluntary in-hospital reporting system for

patient safety and experience of reporting unexpected patient deaths possibly due to medi-

cal interventions to the mandatory national-level reporting system in the last 2 years. The

relationship of the answer to the questions with the patient safety management systems and

activities at each hospital was analyzed. The response rate was 18.8% (603/3,215). The

number of in-hospital reports per bed was positively related to identifying events by referring

complaints or questions of patients or family members, using root cause analysis for analyz-

ing reported events, and developing manuals or case studies based on reported events,

and negatively related to the unification and standardization of medical devices and equip-

ment. The experience with mandatory national-level reporting of serious adverse events

was positively related to identifying problematic cases by a person in charge of patient safety

management from the in-hospital reporting system of complications and accidental symp-

toms. Enhanced feedback for reporters may promote voluntary in-hospital reporting of

minor cases with low litigation risks. Developing an in-hospital mechanism that examines all
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serious complications and accidental symptoms may promote mandatory national-level

reporting of serious adverse events with high litigation risks.

Introduction

A reporting culture is one of the significant components of patient safety culture [1]. Although

patient safety learning systems may not function well due to underreporting, they have been

constructed at hospital and national levels in several countries [1–6]. The patient safety learn-

ing system consists of adverse event and near miss reporting, investigation, analysis, and feed-

back; the proactive reporting by a person involved in the error is a significant foundation of

the system [4]. In the patient safety learning system, healthcare workers are encouraged to

report near misses, adverse events or sentinel events to in-hospital reporting system and some-

times to a national-level reporting system [2, 5, 6]. Several studies have reported barriers to in-

hospital reporting, including fear of blame, insufficient feedback to reporters, lack of organiza-

tional support, and the perception that reporting does not result in improvement to patient

safety [3–8]. Conversely, previous studies have reported the drivers, including a shorter time

to report, a trigger list to help healthcare workers understand what to report, providing

enhanced feedback on errors and hazards, anonymous reporting, assignment of full-time

patient safety managers, education, and training [4–9]. As for the feedback to healthcare work-

ers and reporters, hospitals are encouraged to provide regular feedback on statistics of recently

reported events or hazard control strategies found from recent analysis, but more means of

feedback may be needed to promote reporting [4, 10]. Knowledge obtained from serious

adverse events with low incidence may need to be widely shared to give other hospitals an

opportunity to prevent uncommon serious adverse events. Several countries, including France,

Italy, Norway and Mexico, have developed a national-level reporting system, which collects

adverse events and/or near misses from hospitals [1, 2]. The barriers to national-level report-

ing, include a lack of funding for the system, fear of sanctions, less involvement of physicians,

and few participating hospitals [1]. In the United Kingdom, although the under-reporting of

serious adverse events was considered a challenge, a voluntary reporting system of adverse

events at the national level was developed in 2004, and the English government introduced a

mandatory reporting system for serious adverse events with penalties for delayed reporting in

2010 [11]. Reducing the under-reporting of serious adverse events may be challenging despite

the introduction of mandatory reporting system because some serious adverse events may be

deliberately considered by a person involved in the error as a complication that does not need

to be reported [12]. The mandatory national-level reporting system for serious adverse events

may have different drivers of reporting compared with the voluntary in-hospital reporting sys-

tem. The introduction of the immunity system for reporters is one of the means to promote

mandatory reporting; however, it can involve various challenges, such as securing a budget

and obtaining a consensus from funders of the budget [2, 11]. Other drivers for mandatory

national-level reporting that can be achieved in each hospital need to be identified.

In Japan, hospitals are requested to have a voluntary in-hospital reporting system for

adverse events and near misses; however, the number of reports depends on various factors

and varies among hospitals [9]. Additionally, the hospitals are requested to report unexpected

patient deaths possibly due to medical interventions to a third-party organization named the

Medical Accident Investigation and Support Center since 2015 [2]. In 2019, 373 lethal adverse

events were reported to the Center, and 41.8% of those reported cases were caused by surgeries
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[13]. Although there is no explicit penalty for not reporting to the Center, and differences in

reporting attitudes among hospitals may exist, it is a duty of the hospital director to report

cases that meet the criteria of reporting.

Both voluntary in-hospital reporting and mandatory national-level reporting systems need

to work well to develop effective patient safety learning systems; however, to promote them

seems to require room for improvement. More drivers of reporting may need to be identified

from the various patient safety management activities and quality improvement initiatives in

the hospitals. This study aimed to identify the hospital systems and activities that increase vol-

untary in-hospital reporting and mandatory national-level reporting on patient safety issues.

Methods

The Ethics Committee of Toho University approved the study (A17025). An anonymous mail

survey of hospitals in Japan was conducted in 2017.

Subjects

The hospitals were selected by stratified random sampling according to number of beds: 25%

of hospitals with <100 beds, 50% of hospitals with 100–299 beds, and 100% hospitals with

�300 beds were selected. Consequently, a questionnaire was sent to 3,215 hospitals, represent-

ing 38% (3,215/8,448) of all hospitals in Japan. Respondents were hospital directors or persons

in charge of patient safety management at the hospitals. This study was an exploratory study

and did not predetermine the power and sample size.

Questionnaire

In this study, we hypothesized that the number of voluntary in-hospital reports on adverse

events and near misses and the mandatory national-level reports on serious adverse events

would be related to the patient safety management system; the ways to collect, analyze, and uti-

lize information of events occurring in the hospital and other initiatives for each hospital’s

quality improvement. The survey included questions regarding hospital function, number of

beds, hospital accreditation status, assignment of dedicated patient safety managers and

healthcare mediators, methods to detect events occurring in hospitals, analysis method of

reported events, how to use the information from reported events, and implemented initiatives

for quality improvement (Table 1). Moreover, the survey asked each respondent regarding the

annual number of reported events in the in-hospital reporting system for patient safety and if

the hospital had reported unexpected patient deaths possibly due to medical interventions to

the national-level reporting system in the last 2 years.

The survey asked how patient safety alerts were used at each hospital. The Japan Council

for Quality Health Care, which is an accreditation body, maintains a nationwide adverse event

and near miss voluntary reporting system and issues the patient safety alerts monthly based on

the reported events [14]. The alerts are generally used to educate healthcare workers in each

hospital. The survey asked if the hospital assigned healthcare mediators. Establishing a hospital

support system for the persons involved in an adverse event may remove a barrier to reporting

[4]. In Japan, hospitals are reimbursed if there is a patient consultation service counter for

patient safety issues and if healthcare mediators are assigned in the counter. The healthcare

mediators are responsible for facilitating dialogs between healthcare professionals and patients

and their families, especially in the event of a conflict. Most of them are nurses, clerks, and

medical social workers [15]. The survey asked if the persons in charge of patient safety man-

agement receive voluntary in-hospital reports of complications and accidental symptoms and

identify patient safety issues in them. The survey examined the analysis method used in each
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Table 1. The characteristics of respondents.

Characteristics All subjects

(n = 603)

Annual number of

in-hospital reports

per bed

Hospitals

that have

experience

of national-

level reports

(n = 114)

Hospitals

that have

NO

experience

of national-

level reports

(n = 480)

Experience vs.

NO experienceχ2

n (%) Mean ± SD n (%) n (%) P

Hospital function

Acute care hospitals 471 (78) 4.36 ± 3.42 110 (96) 353 (74) <0.01

Long-term care, psychiatric or other hospitals 132 (22) 2.92 ± 3.65 4 (4) 127 (26)

No. of beds

<200 beds 267 (44) 3.61 ± 3.73 17 (15) 248 (52) <0.01

200–399 beds 181 (30) 4.10 ± 2.94 45 (39) 132 (28)

�400 beds 152 (25) 4.77 ± 3.67 51 (45) 98 (20)

NA 3 (0) - 1 (1) 2 (0) -

Critical care center 91 (15) 4.86 ± 2.21 41 (36) 50 (10) <0.01

Accreditation status

Accredited hospital 320 (53) 4.60 ± 3.65 88 (77) 226 (47) <0.01

Non-accredited hospital 283 (47) 3.40 ± 3.24 26 (23) 254 (53)

Dedicated patient safety managers

Assigned 457 (76) 4.39 ± 3.44 110 (96) 341 (71) <0.01

Not assigned 146 (24) 2.92 ± 3.56 4 (4) 139 (29)

Healthcare mediators

Assigned 301 (50) 4.22 ± 2.85 70 (61) 230 (48) 0.01

Not assigned 291 (48) 3.88 ± 4.13 44 (39) 247 (51)

NA 11 (2) - 0 (0) 3 (1) -

Methods for a person in charge of patient safety management to discover

events occurring in the hospital

Referring complaints or questions from patients or family members 486 (81) 4.28 ± 3.71 97 (85) 388 (81) 0.29

Careful examination for all inpatient deaths 319 (53) 4.46 ± 3.61 92 (81) 227 (47) <0.01

In-hospital reporting system of complications and accidental symptoms 223 (37) 4.74 ± 3.70 70 (61) 152 (32) <0.01

Acquiring contents of clinical conference 128 (21) 4.00 ± 3.01 21 (18) 107 (22) 0.37

Acquiring contents of morbidity & mortality conference 90 (15) 4.34 ± 2.66 27 (24) 63 (13) <0.01

Analysis method to identify the cause of adverse events

No specific method is used 222 (37) 3.10 ± 2.58 30 (26) 188 (39) <0.01

Non–RCA method¶ 174 (29) 4.10 ± 2.89 32 (28) 142 (30)

Root cause analysis (RCA) 202 (33) 5.01 ± 4.49 52 (46) 150 (31)

NA 5 (1) - 0 (0) 0 (0) -

How to use reported events

Education or training based on reported events 466 (77) 4.12 ± 3.40 94 (82) 370 (77) 0.21

Regular aggregation of frequency or pattern of events 359 (60) 4.06 ± 3.35 72 (63) 287 (60) 0.51

Developing manuals or case studies based on reported events 299 (50) 4.52 ± 4.04 67 (59) 232 (48) <0.05

Implemented initiatives for quality improvement

Regular review of manuals & rules 499 (83) 3.99 ± 3.10 99 (87) 399 (83) 0.33

Regular measurement of patient satisfaction 419 (69) 4.29 ± 3.46 93 (82) 325 (68) <0.01

Regular measurement of employee satisfaction 263 (44) 4.23 ± 2.97 61 (54) 201 (42) 0.02

Unification and standardization of medical devices and equipment 242 (40) 3.90 ± 2.47 53 (46) 187 (39) 0.14

Monitoring compliance with manuals & rules 181 (30) 4.57 ± 3.31 53 (46) 128 (27) <0.01

Regular measurement of patient safety & quality indicators 142 (24) 4.74 ± 2.95 40 (35) 102 (21) <0.01

(Continued)
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hospital to identify the cause of adverse events. In Japan, root cause analysis (RCA) is a popular

analysis method of reported events, although some other methods that are not popular in

other countries, such as the Software-Hardware-Environment-Liveware model or the

Improvement for Medical System by Analyzing Fault Root in Human Error Incident (ImSA-

FER), are also used [16, 17]. In this study, those methods were categorized as non-RCA.

Outcomes

The main outcomes in this study are the annual number of reported events per bed in the vol-

untary in-hospital reporting system for patient safety, and whether the hospital has reported

unexpected patient deaths possibly due to medical interventions to the mandatory national-

level reporting system in the last 2 years.

Data analyses

The relationship of the outcomes with the patient safety management systems and activities at

each hospital was analyzed by generalized linear models (GZLMs), with identity link function

and logit link function for the annual number of in-hospital reports per bed and experience of

reporting unexpected patient deaths, respectively. Missing data were excluded from the analy-

sis. This study did not collect information about hospital region and did not apply a multi-

level model. The Chi-square test was performed to compare categorical variables. The Stu-

dent’s t-test was used to compare the mean annual number of in-hospital reports per bed. Sta-

tistical analyses were performed using the SPSS 25.0 (IBM, Armonk, NY), and P< 0.05 was

used to determine significance.

Results

The response rate was 18.8% (603/3,215). The characteristics of respondents are shown in

Table 1. The annual number of in-hospital reports per bed was 4.05 ± 3.52 (mean ± standard

deviation). Acute care hospitals had a higher annual number of in-hospital reports per bed

than other hospitals (4.36 ± 3.42 vs. 2.92 ± 3.65, P < 0.01). Furthermore, hospitals with�200

beds had a higher annual number of in-hospital reports per bed than hospitals with <200 beds

(4.40 ± 3.30 vs. 3.61 ± 3.73, P<0.01), and hospitals with critical care center had a higher

Table 1. (Continued)

Characteristics All subjects

(n = 603)

Annual number of

in-hospital reports

per bed

Hospitals

that have

experience

of national-

level reports

(n = 114)

Hospitals

that have

NO

experience

of national-

level reports

(n = 480)

Experience vs.

NO experienceχ2

n (%) Mean ± SD n (%) n (%) P

Standardization of patient information handoff process 114 (19) 4.37 ± 2.37 35 (31) 79 (16) <0.01

Distributing JQ patient safety alerts to all staff individually§ 82 (14) 4.13 ± 2.26 21 (18) 61 (13) 0.11

Establishing a team to rapidly respond to worsening or sudden

changes in patient condition

64 (11) 5.42 ± 3.33 18 (16) 46 (10) 0.05

¶: Analysis methods unique to Japan, such as the SHELL model, ImSAFER, or others

§: JQ: The Japan Council for Quality Health Care is a hospital accreditation organization in Japan.

https://doi.org/10.1371/journal.pone.0255329.t001
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annual number of in-hospital reports per bed than hospitals without it (4.86 ± 2.21 vs.

3.91 ± 3.69, P < 0.01). Unexpected patient deaths were reported to the mandatory national-

level reporting system by 18.9% of the respondents. The proportion in acute care hospitals was

higher than that in other hospitals (23.8% vs. 3.1%, P< 0.01). Moreover, the proportion in

hospitals with�200 beds was higher than that in hospitals with<200 beds (29.4% vs. 6.4%,

P< 0.01), and that in hospitals with a critical care center was higher than that in hospitals

without one (45.1% vs. 14.4%, P< 0.01).

The GZLM results are shown in Table 2. The Akaike’s information criterion of GZLMs for

the annual number of in-hospital reports per bed and the experience of national-level reports

were 2954.9 and 506.6, respectively. The number of in-hospital reports per bed was positively

related to identifying events by referring complaints or questions of patients or family mem-

bers (β = 1.19, P < 0.01), using an RCA for the reported events analysis (β = 1.33, P < 0.01),

and developing manuals or case studies based on the reported events (β = 0.70, P = 0.02), and

negatively related to the unification and standardization of medical devices and equipment (β
= −0.65, P = 0.03). The experience with the national-level reporting of serious adverse events

was positively related to acute care hospital (OR = 3.89, P = 0.04), critical care center

(OR = 2.69, P< 0.01), and identifying problematic cases by a person in charge of patient safety

management from the voluntary in-hospital reporting system of complications and accidental

symptoms (OR = 1.99, P< 0.01).

Discussion

Larger acute care hospitals with critical care centers had more voluntary in-hospital reports

and are more likely to have mandatory national-level report experiences than other hospitals;

however, this may reflect the fact that patients with high medical needs are more likely to have

adverse events or near misses. The hospital systems and activities associated with increased

reporting were different between the voluntary in-hospital reporting and mandatory national-

level reporting systems. The difference between them may owe to the difference in the charac-

teristics of the reported cases. Near misses and serious adverse events are widely reported to

the voluntary in-hospital reporting system by healthcare workers, although most of them are

only minor cases with low litigation risks [14]. On the other hand, the mandatory national-

level reporting system deals with only lethal cases with high litigation risks [13]. If the outcome

of the case is not serious, the hospital activities that may lead to quality improvement, such as

using an RCA for analyzing reported events and developing manuals or case studies based on

reported events, may constitute positive feedback to the reporters, and the reporting may be

regarded as a successful experience. Furthermore, previous studies suggest that an enhanced

feedback process may increase voluntary in-hospital reporting [3–11]. However, in the case of

serious outcomes, the reporter may not be able to expect positive feedback and may be less

willing to report them. In addition, it is challenging to clearly distinguish complications from

adverse events due to medical interventions, resulting in the difference in reporting standards

among healthcare workers [12, 18, 19]. This suggests that some of the cases considered as com-

plications may include serious adverse events that should be reported to the mandatory

national-level reporting system. In the case of serious outcomes, the number of mandatory

national-level reporting may be increased by establishing a system to discover both serious

adverse events and complications that occurred in the hospital.

According to the GZLM results, the number of voluntary in-hospital reporting for patient

safety may be increased by better feedback processes such as using patient’s complaints or

questions to do with patient safety issues, using an RCA, and using reported events in a visible

manner, such as developing manuals based on them. Patients’ complaints or opinions on
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healthcare services may include safety issues and should be communicated to the person in

charge of patient safety management at the hospital. This feedbacks may help healthcare work-

ers recognize the necessity of further reporting. Previous studies have suggested the positive

effects of an RCA on the number of in-hospital reports and patient safety culture with no

blame, suggesting that an RCA may have some positive secondary effects on patient safety

Table 2. The factors related to increased reporting.

Annual number of in-

hospital reports per bed†
Experience of national-level

reports††

β SE P β SE OR P

Acute care hospital 0.64 0.41 0.12 1.36 0.65 3.89 0.04

No. of bed

<200 beds reference reference 1.00

200–399 beds −0.10 0.37 0.78 0.80 0.36 2.23 0.02

�400 beds 0.03 0.49 0.95 0.39 0.44 1.47 0.37

Critical care center 0.19 0.50 0.71 0.99 0.35 2.69 <0.01

Accredited hospital 0.64 0.35 0.07 0.45 0.30 1.57 0.13

Assignment of dedicated patient safety managers 0.12 0.44 0.79 0.93 0.63 2.54 0.14

Assignment of healthcare mediators −0.12 0.30 0.70 0.01 0.26 1.01 0.98

Methods for a person in charge of patient safety management to discover events occurring in the

hospital

Referring complaints or questions from patients or family members 1.19 0.40 <0.01 −0.04 0.35 0.96 0.92

Careful examination for all inpatient deaths −0.01 0.34 0.98 0.58 0.31 1.79 0.06

In-hospital reporting system of complications and accidental symptoms 0.60 0.33 0.07 0.69 0.26 1.99 <0.01

Acquiring contents of clinical conference −0.19 0.36 0.60 −0.53 0.32 0.59 0.10

Acquiring contents of morbidity & mortality conference 0.04 0.43 0.93 0.28 0.31 1.32 0.38

Analysis method to identify the cause of adverse events

No specific method is used reference reference 1.00

Non–RCA method¶ 0.61 0.37 0.10 −0.28 0.33 0.75 0.39

Root cause analysis (RCA) 1.33 0.37 <0.01 0.16 0.30 1.17 0.61

How to use reported events

Education or training based on reported events −0.23 0.36 0.53 −0.21 0.33 0.81 0.53

Regular aggregation of frequency or pattern of events −0.28 0.30 0.35 −0.13 0.26 0.88 0.63

Developing manuals or case studies based on reported events 0.70 0.30 0.02 0.32 0.26 1.38 0.21

Implemented initiatives for quality improvement

Regular review of manuals & rules −0.53 0.41 0.19 0.07 0.37 1.07 0.85

Regular measurement of patient satisfaction 0.29 0.40 0.47 −0.19 0.36 0.83 0.61

Regular measurement of employee satisfaction −0.49 0.34 0.15 −0.19 0.28 0.83 0.50

Unification and standardization of medical devices and equipment −0.65 0.30 0.03 −0.12 0.26 0.88 0.63

Monitoring compliance with manuals & rules 0.32 0.33 0.33 0.46 0.26 1.59 0.07

Regular measurement of patient safety & quality indicators 0.13 0.37 0.74 −0.30 0.28 0.74 0.30

Standardization of patient information handoff process −0.42 0.40 0.29 0.02 0.29 1.02 0.95

Distributing JQ patient safety alerts to all staff individually§ −0.42 0.42 0.31 0.12 0.32 1.12 0.71

Establishing a team to rapidly respond to worsening or sudden changes in patient condition 0.91 0.50 0.07 −0.38 0.36 0.68 0.29

SE: Standard Error, OR: Odds Ratio

†: Estimation of generalized linear models with identity link function

††: Estimation of generalized linear models with logit link function

¶: Analysis methods unique to Japan, such as the SHELL model, ImSAFER, or others

§: JQ: The Japan Council for Quality Health Care is a hospital accreditation organization in Japan.

https://doi.org/10.1371/journal.pone.0255329.t002

PLOS ONE Promoting voluntary in-hospital reporting and mandatory national-level reporting for patient safety issues

PLOS ONE | https://doi.org/10.1371/journal.pone.0255329 July 28, 2021 7 / 10

https://doi.org/10.1371/journal.pone.0255329.t002
https://doi.org/10.1371/journal.pone.0255329


[20, 21]. The RCA participants are expected to identify system errors behind human errors

and improve work processes [16]. When healthcare workers participate in an RCA team, they

may become aware that adverse events are caused by multiple organizational failures, which

may lead to focusing on identifying system errors [21]. Therefore, a no-blame culture may be

fostered and the in-hospital reporting may be promoted. Feedback to the reporters of in-hospi-

tal reports is significant in maintaining increased reporting [4, 10, 22]. Creating manuals or

case studies based on the reported events may provide clear feedback to the reporters, and

those who feel that their experiences and opinions have been utilized may then continue to

report in the future. The unification and standardization of medical devices and equipment

may not be a driver of reporting, but it may reduce adverse events and near misses.

According to the GZLM results, the experience with the national-level reporting of serious

adverse events was related to only one hospital activity: identifying problematic cases by a per-

son in charge of patient safety management from the voluntary in-hospital reporting system of

complications and accidental symptoms. Serious complications and accidental symptoms,

wherein the healthcare workers do not feel the need to be reported as patient safety issues, may

include some unexpected patient deaths possibly due to medical interventions. Implementing

a system that allows the person in charge of patient safety management to review serious com-

plications may improve healthcare workers’ sensitivity to problematic cases and complications

to be reported and raise awareness among healthcare workers regarding a need for transpar-

ency and accountability for those cases. In addition, the introduction of anonymous reporting

and no-fault compensation schemes may increase the reporting of serious adverse events by

health care providers because cases with high litigation risks are more likely to be underre-

ported [8, 23, 24]. The previously reported barriers of national-level reporting, such as fear of

sanctions or insufficient knowledge of what to report, also need to be improved [1].

There could be limitations regarding the representativeness of the respondents in this study

because the valid response represented only 7.1% (603/8,448) of all hospitals in Japan. The

number of in-hospital reports and the experience of national-level reporting can be overesti-

mated because the hospitals with a good reporting culture may have been more likely to have

responded to our survey. We believe that an increase in the number of in-hospital reports

means an improvement in the reporting culture, but it may also reflect an increase in adverse

events and near misses. The impact of increased reporting on patient safety outcomes, such as

mortality ratio or the reduction of serious adverse events, needs to be evaluated in the future.

Conclusions

The number of voluntary in-hospital reporting of adverse events and near misses was associ-

ated with using patients’ complaints or questions about patient safety issues, the use of an

RCA, and developing manuals and case studies based on reported events. Enhanced feedback

for reporters may promote voluntary in-hospital reporting of minor cases with low litigation

risks. The experience with mandatory national-level reporting of serious adverse events was

associated with implementing a system allowing the person in charge of patient safety manage-

ment to review serious complications and accidental symptoms. Developing an in-hospital

mechanism that examines all serious complications and accidental symptoms may promote

mandatory national-level reporting of serious adverse events with high litigation risks.

Author Contributions

Conceptualization: Shigeru Fujita, Kanako Seto, Yosuke Hatakeyama, Ryo Onishi, Kunichika

Matsumoto, Yoji Nagai, Shuhei Iida, Tomohiro Hirao, Junko Ayuzawa, Yoshiko Shima-

mori, Tomonori Hasegawa.

PLOS ONE Promoting voluntary in-hospital reporting and mandatory national-level reporting for patient safety issues

PLOS ONE | https://doi.org/10.1371/journal.pone.0255329 July 28, 2021 8 / 10

https://doi.org/10.1371/journal.pone.0255329


Data curation: Shigeru Fujita, Kanako Seto.

Formal analysis: Shigeru Fujita.

Funding acquisition: Shigeru Fujita, Tomohiro Hirao, Tomonori Hasegawa.

Investigation: Shigeru Fujita, Kanako Seto, Yosuke Hatakeyama, Ryo Onishi, Kunichika Mat-

sumoto, Yoji Nagai, Shuhei Iida, Tomohiro Hirao, Junko Ayuzawa, Yoshiko Shimamori.

Methodology: Shigeru Fujita, Yoji Nagai.

Project administration: Shigeru Fujita, Tomonori Hasegawa.

Supervision: Tomonori Hasegawa.

Validation: Shigeru Fujita.

Writing – original draft: Shigeru Fujita.

Writing – review & editing: Shigeru Fujita, Kanako Seto, Yosuke Hatakeyama, Ryo Onishi,

Kunichika Matsumoto, Yoji Nagai, Shuhei Iida, Tomohiro Hirao, Junko Ayuzawa, Yoshiko

Shimamori, Tomonori Hasegawa.

References
1. Reed S, Arnal D, Frank O, et al. National critical incident reporting systems relevant to anaesthesia: a

European survey. Br J Anaesth. 2014; 112: 546–555. https://doi.org/10.1093/bja/aet406 PMID:

24318857

2. Hasegawa T, Fujita S, Patient safety policies–Experiences, effects and priorities; Lessons from OECD

member states–(version 2.0), Patient safety global ministerial summit 2018, Available from: https://

www.mhlw.go.jp/psgms2018/pdf/document/5_Document.pdf.

3. Bahadori M, Ravangard R, Aghili A, et al. The factors affecting the refusal of reporting on medication

errors from the nurses’ viewpoints: a case study in a hospital in Iran. ISRN Nurs. 2013; 2013: 876563.

https://doi.org/10.1155/2013/876563 PMID: 23691354

4. Health Quality Ontario. Patient safety learning systems: a systematic review and qualitative synthesis.

Ont Health Technol Assess Ser. 2017; 17(3): 1–23. PMID: 28326148

5. Shaw R, Drever F, Hughes H, et al. Adverse events and near miss reporting in the NHS. Qual Saf

Health Care. 2005; 14: 279–283. https://doi.org/10.1136/qshc.2004.010553 PMID: 16076793

6. Rodziewicz TL, Houseman B, Hipskind JE. Medical Error Reduction and Prevention. In: StatPearls.

Treasure Island (FL): StatPearls Publishing; 2021.

7. Polisena J, Gagliardi A, Urbach D, et al. Factors that influence the recognition, reporting and resolution

of incidents related to medical devices and other healthcare technologies: a systematic review. Syst

Rev. 2015; 4: 37. https://doi.org/10.1186/s13643-015-0028-0 PMID: 25875375

8. Ezeuko AY, Ebenebe UE, Nnebue CC, et al. Factors associated with the reporting of adverse drug reac-

tions by health workers in nnewi Nigeria. Int J Prev Med. 2015; 6: 25. https://doi.org/10.4103/2008-

7802.153862 PMID: 25949775

9. Fukuda H, Imanaka Y, Hirose M, et al. Impact of system-level activities and reporting design on the

number of incident reports for patient safety. Qual Saf Health Care. 2010; 19: 122–127. https://doi.org/

10.1136/qshc.2008.027532 PMID: 20351160

10. Evans SM, Smith BJ, Esterman A, et al. Evaluation of an intervention aimed at improving voluntary inci-

dent reporting in hospitals. Qual Saf Health Care. 2007; 16: 169–175. https://doi.org/10.1136/qshc.

2006.019349 PMID: 17545341

11. Eadie A. Medical error reporting should it be mandatory in Scotland? J Forensic Leg Med. 2012; 19:

437–441. https://doi.org/10.1016/j.jflm.2012.04.007 PMID: 22920772

12. Gerstenberger PD, Plumeri PA. Malpractice claims in gastrointestinal endoscopy: analysis of an insur-

ance industry data base. Gastrointest Endosc. 1993; 39: 132–138. https://doi.org/10.1016/s0016-5107

(93)70052-8 PMID: 8495832

13. Medical Accident Investigation & Support Center, Available from: https://www.medsafe.or.jp/modules/

en/index.php?content_id=1.

14. Japan Council for Quality Health Care, Medical safety information, Available from: http://www.med-

safe.jp/contents/english/index.html.

PLOS ONE Promoting voluntary in-hospital reporting and mandatory national-level reporting for patient safety issues

PLOS ONE | https://doi.org/10.1371/journal.pone.0255329 July 28, 2021 9 / 10

https://doi.org/10.1093/bja/aet406
http://www.ncbi.nlm.nih.gov/pubmed/24318857
https://www.mhlw.go.jp/psgms2018/pdf/document/5_Document.pdf
https://www.mhlw.go.jp/psgms2018/pdf/document/5_Document.pdf
https://doi.org/10.1155/2013/876563
http://www.ncbi.nlm.nih.gov/pubmed/23691354
http://www.ncbi.nlm.nih.gov/pubmed/28326148
https://doi.org/10.1136/qshc.2004.010553
http://www.ncbi.nlm.nih.gov/pubmed/16076793
https://doi.org/10.1186/s13643-015-0028-0
http://www.ncbi.nlm.nih.gov/pubmed/25875375
https://doi.org/10.4103/2008-7802.153862
https://doi.org/10.4103/2008-7802.153862
http://www.ncbi.nlm.nih.gov/pubmed/25949775
https://doi.org/10.1136/qshc.2008.027532
https://doi.org/10.1136/qshc.2008.027532
http://www.ncbi.nlm.nih.gov/pubmed/20351160
https://doi.org/10.1136/qshc.2006.019349
https://doi.org/10.1136/qshc.2006.019349
http://www.ncbi.nlm.nih.gov/pubmed/17545341
https://doi.org/10.1016/j.jflm.2012.04.007
http://www.ncbi.nlm.nih.gov/pubmed/22920772
https://doi.org/10.1016/s0016-5107%2893%2970052-8
https://doi.org/10.1016/s0016-5107%2893%2970052-8
http://www.ncbi.nlm.nih.gov/pubmed/8495832
https://www.medsafe.or.jp/modules/en/index.php?content_id=1
https://www.medsafe.or.jp/modules/en/index.php?content_id=1
http://www.med-safe.jp/contents/english/index.html
http://www.med-safe.jp/contents/english/index.html
https://doi.org/10.1371/journal.pone.0255329


15. Yoshimura R. Healthcare mediation in Japan–Current state, issue and future prospects. Journal of Phi-

losophy and Ethics in Health Care and Medicine. 2016; 10: 53–63. Available from: https://itetsu.jp/main/

wp-content/uploads/2019/03/JPEHCM10-yoshimura.pdf.

16. Shaqdan K, Aran S, Daftari Besheli LD, et al. Root-cause analysis and health failure mode and effect

analysis: two leading techniques in health care quality assessment. J Am Coll Radiol. 2014; 11: 572–

579. https://doi.org/10.1016/j.jacr.2013.10.024 PMID: 24507549

17. Molloy GJ, O’Boyle CA. The SHEL model: A useful tool for analyzing and teaching the contribution of

human factors to medical error. Acad Med. 2005; 80: 152–155. https://doi.org/10.1097/00001888-

200502000-00009 PMID: 15671319

18. Richter JM, Kelsey PB, Campbell EJ. Adverse event and complication management in gastrointestinal

endoscopy. Am J Gastroenterol. 2016; 111: 348–352. https://doi.org/10.1038/ajg.2015.423 PMID:

26753887

19. Hiyama T, Tanaka S, Yoshihara M, et al. Medical malpractice litigation related to gastrointestinal endos-

copy in Japan: a two-decade review of civil court cases. World J Gastroenterol. 2006; 12: 6857–6860.

https://doi.org/10.3748/wjg.v12.i42.6857 PMID: 17106936

20. Fujita S, Wu Y, Iida S, et al. Patient safety management systems, activities and work environments

related to hospital-level patient safety culture: A cross-sectional study. Medicine (Baltimore). 2019; 98

(50): e18352. https://doi.org/10.1097/MD.0000000000018352 PMID: 31852137

21. Boussat B, Seigneurin A, Giai J, et al. Involvement in root cause analysis and patient safety culture

among hospital care providers. J Patient Saf. 2017. https://doi.org/10.1097/PTS.0000000000000456

Online ahead of print. PMID: 29283910

22. Benn J, Koutantji M, Wallace L, et al. Feedback from incident reporting: information and action to

improve patient safety. Qual Saf Health Care. 2009; 18: 11–21. https://doi.org/10.1136/qshc.2007.

024166 PMID: 19204126

23. Vinther LD, Jensen CM, Hjelmager DM, et al. Technology-induced errors and adverse event reporting

in an organizational learning perspective. Stud Health Technol Inform. 2017; 234: 358–363. PMID:

28186068

24. McKay J, Bowie P, Murray L, et al. Attitudes to the identification and reporting of significant events in

general practice. Clin Gov Int J. 2004; 9: 96–100.

PLOS ONE Promoting voluntary in-hospital reporting and mandatory national-level reporting for patient safety issues

PLOS ONE | https://doi.org/10.1371/journal.pone.0255329 July 28, 2021 10 / 10

https://itetsu.jp/main/wp-content/uploads/2019/03/JPEHCM10-yoshimura.pdf
https://itetsu.jp/main/wp-content/uploads/2019/03/JPEHCM10-yoshimura.pdf
https://doi.org/10.1016/j.jacr.2013.10.024
http://www.ncbi.nlm.nih.gov/pubmed/24507549
https://doi.org/10.1097/00001888-200502000-00009
https://doi.org/10.1097/00001888-200502000-00009
http://www.ncbi.nlm.nih.gov/pubmed/15671319
https://doi.org/10.1038/ajg.2015.423
http://www.ncbi.nlm.nih.gov/pubmed/26753887
https://doi.org/10.3748/wjg.v12.i42.6857
http://www.ncbi.nlm.nih.gov/pubmed/17106936
https://doi.org/10.1097/MD.0000000000018352
http://www.ncbi.nlm.nih.gov/pubmed/31852137
https://doi.org/10.1097/PTS.0000000000000456
http://www.ncbi.nlm.nih.gov/pubmed/29283910
https://doi.org/10.1136/qshc.2007.024166
https://doi.org/10.1136/qshc.2007.024166
http://www.ncbi.nlm.nih.gov/pubmed/19204126
http://www.ncbi.nlm.nih.gov/pubmed/28186068
https://doi.org/10.1371/journal.pone.0255329

