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The Korea National Patient Safety Incidents Inquiry Survey:
Characteristics of Adverse Events Identified Through Medical

Records Review in Regional Public Hospitals

Min Ji Kim, BS,* Hee Jung Seo, RN, MPH,* Hong Mo Koo, MD,* Minsu Ock, MD, PhD,†‡

Jee-In Hwang, RN, PhD,§ and Sang-Il Lee, MD, PhD‡
Objectives: In 2019, the Korean National Patient Safety Incidents Inquiry
was conducted in the Republic of Korea to identify the national-level inci-
dence of adverse events. This study determined the incidence and detailed
the characteristics of adverse events at 15 regional public hospitals in the
Republic of Korea.
Methods:Medical records data of 500 randomly selected patients (discharged
in 2016) were extracted from each of the 15 studied hospitals and reviewed in 3
stages. First, for each hospital, 2 nurses independently reviewed the medical re-
cords, using 41 screening criteria. Second, 2 physicians independently reviewed
the records of those patients with at least 1 screening criterion from the first stage
for adverse events occurrence and their characteristics. Third, a 9-member com-
mittee conducted a final review and compiled the final adverse event report.
Results: Among 7500 patients, 4159 (55.5%) had at least 1 screening cri-
terion; 745 (9.9%) experienced 901 adverse events (incidence, 12.0%). By
type of institution, adverse event incidence varied widely from 1.2% to
45.6%. In 1032 adverse events, the majority (33.5%) were “patient care–
related.” By severity, the majority (638; 70.8%) were temporary, requiring
intervention, whereas 38 (4.2%) resulted in death. The preventability score
was high for “patient care–related” and “diagnosis-related” adverse events.
Duration of hospitalization was extended for 463 (44.9%) adverse events,
with “diagnosis-related” (30.8%) and “surgery/procedural-related” (30.1%)
types extended by at least 21 days.
Conclusions: A review of medical records aids in identifying adverse
events in medical institutions with varying characteristics, thus helping pri-
oritize interventions to reduce their incidence.
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T here is a crucial need to enhance patient safety; therefore, an
understanding of the current status of patient safety is essen-

tial.1 Although various methods have been suggested to identify
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this current status, the use of medical records review has consis-
tently been the most frequently used method.2 Although identifying
adverse events costs more and takes more time,3 it has been shown
to increase the reliability of medical records reviewers; hence, it is
important.4 Thus, medical records review has become the world-
wide criterion standard for comprehensively assessing patient safety
using adverse events as the index.2,5

Since it was first used in the United States,6,7 medical records
review has been used worldwide for the identification of adverse
events, including in Australia and Canada.8–15 In the Republic
of Korea (hereinafter Korea), a large-scale, national-level medical
records review to obtain an estimate of adverse events has not yet
been performed. However, pilot studies have been conducted to
develop a case report form for identifying adverse events16 and to
report the incidence of adverse events from 1 or 2 medical institu-
tions.17,18 Most recently, a retrospective review of medical records
was conducted to identify adverse events at 6 medical institutions
before a large-scale medical records review.19

According to the Patient Safety Act implemented in 2016, com-
prehensive plans for patient safetymust be formulated every 5 years
in Korea, along with the Korean National Patient Safety Incidents
Inquiry (KNPSII) survey.20 Specifically, the KNPSII survey is
aimed at examining the characteristics of accidents, including the
type, location of occurrence, degree of harm, and preventability
score of patient safety incidents. Accordingly, in 2019, the KNPSII
survey was conducted to determine the national-level incidence
rate, focusing on organizations dedicated to patient safety within
the Korea Institute for Healthcare Accreditation.

This study focused on the results of the KNPSII survey in
Korea using retrospective medical records review methodology
to identify adverse events. Although the results of medical records
reviews are continuously published,2,5 the detailed characteristics
of the identified adverse events and the variations among institu-
tions have been relatively overlooked. This study aimed to deter-
mine the variations in the incidence of adverse events among 15
regional public hospitals in Korea, and the detailed characteristics
of the adverse events were identified.

METHODS

Study Design
This survey was conducted in accordance with the Compre-

hensive Plans for Patient Safety, formulated every 5 years, in
accordance with the Patient Safety Act. Furthermore, review
by institutional review boards was exempted, based on Article 2,
Paragraph 2, Subparagraph 1 of the Enforcement Rule of the
Bioethics and Safety Act.

A 3-stage retrospective medical records review was conducted
at 15 regional public hospitals, based on previously established
methodology,16,19,21–24 to identify the size and type of adverse events
occurring at medical institutions. This study collected information
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related to adverse events using a previously developed case report
form21 to implement the Web-based KNPSII system.

Measures
Depending on the item on the case report form, reviewer infor-

mation (time of review, etc), patient information (sex, duration of
hospitalization, department, hospitalization route, etc), occurrence
of screening criteria, and the results of the medical records quality
assessment were collected in the first stage of the review. At the
second stage, reviewer information (time of review, etc), the oc-
currence of an adverse events, detailed adverse event report (type,
degree, causality, and preventability of the adverse event), and the
results of the medical records quality assessment were collected.

Causality was the index for assessing whether the underlying
disease of the patient or the medical care received contributed
more to the occurrence of adverse events. Causality was evaluated
on a 6-point scale as follows: 1 (no evidence of causality), 2 (slight
evidence of causality), 3 (evidence of causality with less than 50%
certainty), 4 (evidence of causality with a certainty of 50% or more),
5 (strong evidence of causality), and 6 (definite evidence of causal-
ity). In addition, preventability (an index for assessing whether the
adverse event could be prevented based on the currently available
medical evidence) was also assessed on a 6-point scale as follows:
1 (no evidence for preventability), 2 (slight evidence of preventabil-
ity), 3 (evidence of preventability with less than 50% certainty), 4
(evidence of preventability with certainty of 50% ormore), 5 (strong
evidence of preventability), and 6 (definite evidence of preventabil-
ity). The cutoff criterion for both causality and preventability was 4
points. This is the point at which an adverse event was considered to
have either high causality or was preventable.

The type of adverse eventswas classified into 6 categories, includ-
ing diagnosis-related, drugs/fluids/blood-related, patient care–related,
surgery/procedural-related, infection-related, and other events.
The severity was classified into the following 5 levels based on
the error classification system used by the National Coordinating
Council for Medication Error Reporting and Prevention16,19: level 1,
“events with temporary harm requiring intervention or treatment”;
level 2, “events requiring long-term hospitalization treatment”;
level 3, “events with permanent harm”; level 4, “events requiring
intervention to sustain life”; and level 5, “events contributing to or
causing death.”

Medical Institutions and Patients
Of 33 regional public hospitals in Korea, 15 at the general hos-

pital level with ≥200 beds were selected as participating medical
institutions, considering regional distribution. This increased the
representativeness of participating medical institutions to approx-
imately 50%. At each institution, the medical records data of 500
randomly selected patients, who were discharged in 2016, were
extracted and reviewed in 3 stages.

Specifically, the data of patients included in the survey were ex-
tracted from the data of those who were discharged (or died) on
randomly extracted dates (index admission) between January 1,
2016, and December 31, 2016, using a random number table. If
the cumulative number of discharged patients was <500, patients
discharged were randomly extracted on a subsequent extraction
date until the sample reached 500. This process of date selection
was repeated until up to 500 patients were selected for each insti-
tution. For duplicate patients in the final selection, hospitalization
for the initial discharge date was included and subsequent hospi-
talizations were excluded from the review.

The patients included in the review were those who had com-
plete records (discharge summary and all records with completed
coding) for at least 24-hour duration of hospitalization and were at
© 2021 The Author(s). Published by Wolters Kluwer Health, Inc.
least 19 years of age. Patients initially admitted to the Department
of Traditional KoreanMedicine, Dental Care, Psychiatry, or Reha-
bilitation Care were excluded from the review.

Medical Records Review
The medical records were reviewed in 3 stages. In stage 1, 2

nurses independently reviewed the medical records of the 500
discharged patients per institution, using 41 screening criteria: 8
criteria in “general (admission, discharge, and transfer),” 9 criteria
in “events”, 5 criteria in “drug, fluid, blood”, 6 criteria in “test re-
sult”, 8 criteria in “related surgery”, 3 criteria in “obstetrics and
neonates,” and 2 criteria in “others.”4,21 The scope of the medical
records review entailed 1 year before and after the discharge date
of the index admission. For example, if September 1, 2016, was
selected as the discharge date, the scope of the review was from
September 1, 2015, to September 1, 2017. Stage 1 review was
conducted from August 19 to November 12, 2019.

In the second stage of the review, 2 physicians independently
reviewed the medical records of discharged patients with at least
1 screening criterion from the stage 1 review to determine the oc-
currence of adverse events and their characteristics. In this pro-
cess, the progress and outcomes of the review for the institutions
were monitored to conduct an interim meeting for experts and
staff. The goal was to discuss the review results with the stages
1 and 2 reviewers to reduce the differences in opinion among
reviewers. Stage 2 review was conducted from August 23 to
December 9, 2019.

Stage 3 review was conducted by a review committee consisting
of 9 members. To minimize the variations among reviewers, the
committee included those who had experience in a related previous
study or had sufficient experience in the field of patient safety,
along with thosewho conducted the survey. By compiling the com-
pleted adverse event reports, the decision criteria for the number of
cases, severity, causality, and preventability were established by the
stage 3 review committee. Based on the criteria established, some of
the results were adjusted to group the review results according to
each institution, and the final decision on adverse events was made
by aggregating opinions at the institutional level.

Training of Reviewers
To facilitate the review of medical records, 2 nurses and 2 phy-

sicians, designated as the first and second reviewers, respectively,
were recruited from within each institution. In one institution
where reviewer recruitment was difficult, one of the second re-
viewers was recruited from an external institution with the assis-
tance of an academic society.

Two instructors, with extensive experience in medical records
review through prior research, conducted group or on-site training
for the first and second reviewers on the theory and practice of
medical records review and how to use the system. The training
was performed for approximately 3 hours at each institution. Spe-
cifically, discussions were held on the definition of terms related
to patient safety, including the introduction of the methodology
for identifying adverse events through medical records, the sever-
ity of adverse events identified in previous studies, causality, and
preventability during the training. In addition, a medical records
review was conducted using 2 actual medical records, based on
the survey system. Instructions were provided on how to use the
bulletin board in the inquiry system as a response to queries that
arise during medical records review.

Statistical Analysis
Review results were summarized using Microsoft Excel 2013,

and a technical analysis was conducted using IBM SPSS Statistics
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FIGURE 1. Flowchart of the medical records review process.
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forWindows, version 20.0 (IBMCorp, Armonk, NewYork). Using
descriptive statistics, the differences in the results by institution, as
well as the results of the medical records review of all medical insti-
tutions, were examined. Because a single patient could experience 2
or more adverse events, the incidence of adverse events was ana-
lyzed for each patient, and the characteristics of each adverse event
were analyzed by event. In addition, the incidence and type of ad-
verse events were analyzed by institution, whereas the severity,
causality, and preventability were analyzed according to the type
of adverse event.
TABLE 1. Variations in Proportion of Adverse Events According to M

Medical Institution Percentage With Screening Criteria, n (%) Perc

A 271 (54.2)
B 282 (56.4)
C 367 (73.4)
D 230 (46.0)
E 157 (31.4)
F 343 (68.6)
G 232 (46.4)
H 314 (62.8)
I 284 (56.8)
J 297 (59.4)
K 307 (61.4)
L 420 (84.0)
M 229 (45.8)
N 148 (29.6)
O 278 (55.6)
Total 4159 (55.5)
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RESULTS
For all 7500 patients (500 per institution), 2 nurses per institution

conducted an independent first review, and at least 1 screening
criterion was identified in 4159 (55.5%) hospitalized patients.
Among these, 2 physicians conducted an independent second-
ary review and found 777 (10.4% of 7500) patients with de-
tailed adverse event reports. In case of discrepancy between the
2 second reviewers in the decision of an adverse event, the final
decision was made through an interim meeting by the institutions,
with the third review committee. Finally, after the review at the
third stage, adverse events were reported for 745 patients (9.9%
of 7500; Fig. 1).

After the first review, the percentages of patients with screening
criteria selected for the second review varied widely among institutions
from 29.6% to 84.0% (Table 1). In addition, the incidence of adverse
events by institutions was examined among 901 (12.0%) incidents
of adverse events; these also varied widely from 1.2% to 45.6%.

Of 1023 patients, the “patient care–related” type of adverse
events accounted for the highest proportion, with 346 (33.5%)
cases, followed by “drugs/fluids/blood-related” type with 268
(26.0%) cases, “surgery/procedural-related” type with 184 (17.8%)
cases, and least in “diagnosis-related” (n = 72; 7.0%) type (Table 2).
When examined according to institution, “drugs/fluids/blood-
related” type adverse events were identified the most at 6 institu-
tions, whereas “diagnosis-related” type had relatively high incidence
at 2 institutions.

In surveying the severity of the adverse events, events with
temporary harm that required intervention or treatment accounted
for the highest proportion with 638 (70.8%) cases, whereas events
causing death occurred in 38 (4.2%) cases (Table 3). The “drugs/
fluids/blood-related,” “patient care–related,” and “surgery/procedural-
related” types were events with temporary harm, and the highest per-
centages were 81.7%, 79.2%, and 56.5%, respectively. In contrast,
“diagnosis-related” and “infection-related” types required long-term
hospitalization treatment at 55.6% and 51.2%, respectively.

When the causality scores were analyzed according to the type
of adverse events, the causality score was relatively high for the
“surgery/procedural-related” type of adverse events, whereas “pa-
tient care–related” type showed the lowest score, based on the
minimum and mean scores. In the case of preventability scores,
they were relatively high for “patient care–related” types of adverse
edical Institution and Confidence Interval

entage Determined as Adverse Event, n (%) Confidence Interval

62 (12.4) 9.50–15.30
7 (1.4) 0.37–2.43
66 (13.2) 10.23–16.17
228 (45.6) 41.22–49.98
6 (1.2) 0.24–2.16
67 (13.4) 10.40–16.40
82 (16.4) 13.14–19.66
74 (14.8) 11.68–17.92
59 (11.8) 8.96–14.64
18 (3.6) 1.96–5.24
66 (13.2) 10.22–16.18
66 (13.2) 10.22–16.18
54 (10.8) 8.07–13.53
29 (5.8) 3.74–7.86
17 (3.4) 1.81–4.99
901 (12.0) 11.28–12.75

© 2021 The Author(s). Published by Wolters Kluwer Health, Inc.
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TABLE 2. Type of Adverse Events According to Medical Institution

Medical
Institution

Type of Adverse Event

Total, n (%)
Diagnosis-

Related, n (%)
Drugs/Fluids/

Blood-Related, n (%)
Patient

Care–Related, n (%)
Surgery or

Procedure-Related, n (%)
Infection-

Related, n (%)

A 4 (6.3) 28 (43.8) 28 (43.8) 2 (3.1) 2 (3.1) 64 (100.0)
B 0 (0.0) 3 (30.0) 1 (10.0) 2 (20.0) 4 (40.0) 10 (100.0)
C 18 (21.4) 43 (51.2) 13 (15.5) 7 (8.3) 3 (3.6) 84 (100.0)
D 5 (2.1) 52 (21.8) 132 (55.5) 10 (4.2) 39 (16.4) 238 (100.0)
E 0 (0.0) 0 (0.0) 5 (83.3) 1 (16.7) 0 (0.0) 6 (100.0)
F 2 (2.9) 16 (23.2) 19 (27.5) 26 (37.7) 6 (8.7) 69 (100.0)
G 16 (17.0) 30 (31.9) 16 (17.0) 25 (26.6) 7 (7.4) 94 (100.0)
H 4 (3.6) 11 (9.9) 48 (43.2) 28 (25.2) 20 (18.0) 111 (100.0)
I 3 (4.5) 16 (24.2) 7 (10.6) 31 (47.0) 9 (13.6) 66 (100.0)
J 0 (0.0) 3 (13.0) 4 (17.4) 8 (34.8) 8 (34.8) 23 (100.0)
K 18 (22.0) 11 (13.4) 15 (18.3) 24 (29.3) 14 (17.1) 82 (100.0)
L 0 (0.0) 7 (10.0) 37 (52.9) 0 (0.0) 26 (37.1) 70 (100.0)
M 0 (0.0) 30 (49.2) 7 (11.5) 14 (23.0) 10 (16.4) 61 (100.0)
N 0 (0.0) 11 (33.3) 10 (30.3) 4 (12.1) 8 (24.2) 33 (100.0)
O 2 (9.5) 7 (33.3) 4 (19.0) 2 (9.5) 6 (28.6) 21 (100.0)
Total 72 (7.0) 268 (26.0) 346 (33.5) 184 (17.8) 162 (15.7) 1032 (100.0)
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events as well as for the “diagnosis-related” types. The type of ad-
verse events with the lowest preventability score was the “drugs/
fluids/blood-related” type (Table 4).

For all adverse events, the duration of hospitalizationwas extended
in 463 (44.9%) cases. Of those, the duration of hospitalization was
extended in 77.2% of “infection-related,” followed by “diagnosis-
related” with 72.2% and “surgery/procedural-related” adverse
events with 56.0%. For “drugs/fluids/blood-related” type, extension
by less than 5 days accounted for the highest proportion (42.9%),
and the same was true for “patient care–related” type (41.5%).
For “diagnosis-related” type, extension by more than 21 days
(30.8%) accounted for the highest proportion, and the same was
true for “surgery/procedural-related” (30.1%) and “infection-related”
(27.2%) types (Table 5).
DISCUSSION
This study presents institutional variations in the incidence of

adverse events and their detailed characteristics using the results
TABLE 3. Degree of Harm According to Type of Adverse Events

Type of Adverse Event

De

Temporary
Harm, n (%)

Prolonged Hospital
Stay, n (%)

Total adverse events* 638 (70.8) 217 (24.1)
Diagnosis-related† 15 (20.8) 40 (55.6)
Drugs/fluids/blood-related† 219 (81.7) 37 (13.8)
patient care–related* 274 (79.2) 56 (16.2)
Surgery or procedure-related† 104 (56.5) 68 (37.0)
Infection-related† 60 (37.0) 83 (51.2)
Others† 0 (0.0) 0 (0.0)
Total† — —

*Single response.
†Duplicate responses.

© 2021 The Author(s). Published by Wolters Kluwer Health, Inc.
of the KNPSII survey conducted in accordance with the Korean
Patient Safety Act. The KNPSII survey was conducted in a 3-stage
medical records review of 7500 discharged patients from 15 regional
public hospitals. A total of 901 adverse events were identified for
745 patients (9.9%). The results of this study are of great significance,
in that they are the first to comprehensively evaluate the status of
patient safety at the national level in Korea.

One of the major characteristics of the methodology for survey-
ing patient safety accidents is the use of a 3-stage medical records
review. The reason for the use of these stages was to address the
issue of variations among reviewers. In pilot studies conducted
in Korea before the implementation of the KNPSII survey, varia-
tions were confirmed as an issue among reviewers. This was par-
ticularly important in the evaluation of causality and preventability
scores in the second-stage review.4,19 This study attempted to re-
duce the variations among reviewers in the determination and as-
sessment of adverse events through a 3-stage review conducted by
a third 9-member expert review committee with experience in re-
lated prior research or activities in the field of patient safety.
gree of Harm

Total, n (%)
Permanent
Harm, n (%)

Sustain Life,
n (%)

Resulted in
Death, n (%)

2 (0.2) 6 (0.7) 38 (4.2) 901 (100.0)
0 (0.0) 2 (2.8) 15 (20.8) 72 (100.0)
1 (0.4) 3 (1.1) 8 (3.0) 268 (100.0)
0 (0.0) 1 (0.3) 15 (4.3) 346 (100.0)
1 (0.5) 1 (0.5) 10 (5.4) 184 (100.0)
1 (0.6) 1 (0.6) 17 (10.5) 162 (100.0)
0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
— — — 1032 (100.0)

www.journalpatientsafety.com 385
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TABLE 4. Causality and Preventability According to Type of Adverse Events

Type of Adverse Event n

Causality Preventability

Maximum (SD) Minimum (SD) Average (SD) Maximum (SD) Minimum (SD) Average (SD)

Diagnosis-related 72 4.22 ± 0.56 4.21 ± 0.56 4.22 ± 0.56 3.35 ± 1.12 3.03 ± 1.19 3.19 ± 1.09
Drugs/fluids/blood-related 268 4.34 ± 0.57 4.22 ± 0.46 4.28 ± 0.48 2.63 ± 1.16 2.20 ± 1.01 2.41 ± 0.99
patient care–related 346 4.24 ± 0.51 4.12 ± 0.45 4.18 ± 0.43 3.64 ± 0.90 3.16 ± 1.10 3.40 ± 0.89
Surgery or procedure-related 184 4.36 ± 0.63 4.25 ± 0.57 4.30 ± 0.56 2.83 ± 1.00 2.50 ± 0.88 2.67 ± 0.86
Infection-related 162 4.30 ± 0.54 4.17 ± 0.45 4.23 ± 0.46 3.10 ± 1.08 2.67 ± 1.10 2.88 ± 0.99
Total 1032 4.30 ± 0.56 4.18 ± 0.49 4.24 ± 0.49 3.13 ± 1.11 2.71 ± 1.12 2.92 ± 1.02
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The incidence rate of adverse events identified in this studywas
9.9%, which is similar to the 9.2% reported in a systematic review
article.5 However, there was a significant difference in the incidence
of adverse events by institution, with a minimum of 1.2% and a
maximum of 45.6%. These differences could be attributed to the
differences in the functional aspects of the medical institutions in-
cluded in the study. Although all institutions participating in this
study were regional public hospitals, there was a difference in
the extent of their role as general hospitals in the region. This
could be inferred based on the types of adverse events identified.
For example, there were medical institutions that mostly reported
surgery/procedural-related adverse events (such as institutions I
and F) and those that did not (institutions L and E). It would be
difficult to identify adverse events related to surgeries or proce-
dures if the given medical institutions do not perform such types
of surgeries or procedures. In addition, attempts were made to ad-
dress the issue of variations in determining adverse events using
the 3-stage medical records review. However, that variations could
still exist among reviewers may explain the variations in the inci-
dence of adverse events among institutions.

The strength of this study is that it identified the characteristics
of the identified adverse events in detail. Focusing only on the in-
cidence of adverse events may distract from the need to lower the
incidence, which can be achieved by introducing interventions.
Interventions can only be prioritized when the type and severity
of adverse events, as well as the incidence, are determined. This
study identified 5 types of adverse events including patient
care–related adverse events including falls and decubitus ulcers
in 346 cases (33.5%) followed by drugs/fluids/blood-related
type. However, these types of adverse events are mostly of tem-
porary harm. Events that extended the duration of hospitalization
or involved significant harm were diagnosis-related, infection-
related, or surgery/procedural-related. Therefore, it would be
necessary to determine the priorities for introducing interventions
TABLE 5. Prolonged Hospital Stay Period According to Type of Adv

Type of Adverse Event

Prolong

<5 d 6–10 d

Diagnosis-related 10 (19.2) 14 (26.9)
Drugs/fluids/blood-related 33 (42.9) 27 (35.1)
patient care–related 44 (41.5) 25 (23.6)
Surgery/procedural-related 21 (20.4) 20 (19.4)
Infection-related 27 (21.6) 32 (25.6)
Total 134 (29.2) 118 (25.5)

*Only analysis of matched results between reviewers.
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to lower the incidence of adverse events by considering their fre-
quency and severity concurrently.

In particular, the least frequently identified type of adverse events
was diagnosis-related type (72 cases; 7.0%) and highest for death
(15 cases; 20.8%), with a relatively high preventability score
compared with the overall mean score. In Korea, an intervention
strategy has been developed with a focus on the adverse events
most frequently reported in the Korea Patient Safety Reporting
& Learning System, which include falls or medication error
events.25 However, considering the severity of diagnosis-related
adverse events identified in this study, it seems critical to de-
velop an interest in and develop preventive measures to address
this.26 It is necessary to develop measures to complement the
identification of adverse events that were not recorded through
patient or medical staff reports.27–29 This could be achieved by
ensuring the preparation of medical records on delays or errors
in diagnosis to increase the likelihood of identifying diagnosis-
related events.

It would be meaningful to calculate the economic burden caused
by adverse events, based on the data on extended hospitalization pe-
riod, and as confirmed by the results of this study. Calculating the
cost of adverse events at the public health level, including direct
and indirect costs, is expected to raise awareness of patient safety.
However, it seems that there are few studies measuring the eco-
nomic burden caused by adverse events. Furthermore, the method-
ology does not seem to be clearly established.2 The economic cost
of adverse events can be calculated by multiplying the length of
hospitalization data by the average cost per day of hospitalization.
However, to increase the validity of the estimation, it is necessary
to calculate the average cost per hospitalization more accurately
by calculating the medical cost for each patient when performing
a medical records review.

The KNPSII will be conducted every 5 years in Korea in accor-
dance with the Patient Safety Act, and similar surveys are periodically
erse Events

ed Period, n (%) Total, n (%)

11–15 d 16–20 d >21 d

6 (11.5) 6 (11.5) 16 (30.8) 52 (100.0)
5 (6.5) 7 (9.1) 5 (6.5) 77 (100.0)
12 (11.3) 5 (4.7) 20 (18.9) 106 (100.0)
19 (18.4) 12 (11.7) 31 (30.1) 103 (100.0)
16 (12.8) 16 (12.8) 34 (27.2) 125 (100.0)
58 (12.5) 46 (9.9) 106 (22.9) 463 (100.0)

© 2021 The Author(s). Published by Wolters Kluwer Health, Inc.
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conducted at the national level in other countries as well13–15;
thus, it seems necessary to consider the role of medical records re-
view for the identification of adverse events in a comprehensive
review of the current status of patient safety. Although medical re-
cords review for the identification of adverse events is commonly
regarded as the criterion standard for assessing patient safety,2,5 it
is difficult to conduct it annually because of time and cost issues.
Considering the characteristics of a large-scale medical records re-
view that cannot be conducted on an annual basis, it is necessary
to prepare a supplementary measure that can identify the incidence
of adverse events for the years during whichmedical records review
was not conducted. One possiblemeasure is to examine the Interna-
tional Classification of Diseases, Ninth Revision codes correspond-
ing to patient safety incidents in the administrative data.30,31 When
using administrative data in the identification of adverse events, the
validity of the codes is important; it seems to be an appropriate
measure to evaluate the accuracy of the codes during the medical
records review.

The limitation of this study is thatmedical institutionswith awider
range of characteristics could not be included in the study. Although
the number of medical institutions participating in this study was
higher than that of other studies conducted in Korea, there is a limita-
tion in that all medical institutions were regional public hospitals. A
repeat study conducted at a larger medical institution, such as a
university hospital, is required. Another limitation is that the in-
cidence of adverse events for patients whowere not screened in the
first review was not verified. Although an independent review
was conducted in the first review by 2 reviewers, the possibility
that patients with adverse events were missed during the screening
process cannot be ruled out. This limitation may lead to an under-
estimation of the incidence of adverse events in this study.

CONCLUSIONS
This study comprehensively presented the current status of ad-

verse events for patients in hospitals in Korea using the results of
the KNPSII survey, conducted for the first time based on the
Korean Patient Safety Act. The issue of variations among institu-
tions in the incidence of adverse events suggests that medical re-
cords review should be performed for medical institutions with
a variety of characteristics in the future. In addition, the detailed
characteristics of the identified adverse events could assist in de-
termining the priority of intervention for reducing adverse events.
The supplementary use of administrative data for the continuous
calculation of adverse event incidence and costs should be addressed
in future studies.
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