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Purpose: The purpose of this study is to seek in-depth perspectives of stakeholders on the necessity and specific criteria
for designating a specialized hospital for urologic diseases.

Methods: Eight participants experts in urology medicine and specialized hospital system were divided into four groups.
Following the semi-structured guidelines, an in-depth interview was conducted twice and a focus group discussion was
conducted three times. All the interviews were transcribed verbatim and analyzed.

Results: The majority of participants predicted that there would be demand for specialized hospitals for urologic diseases.
The criteria of designating a specialized hospital, such as the number of hospital beds and quality of health care, have
to be modified in consideration of the specificity of urology. The introduction of a specialized hospital would improve the
healthcare delivery system, positively affecting hospitals and patients. Furthermore, government support is essential for
the maintenance of specialized hospital systems as urology hospitals experience difficulties in generating profits.

Conclusion: This study is expected to be used as base data for introducing and operating a specialized hospital for urologic
diseases. In addition, it is expected that the methodology and results of this study would encourage follow-up studies on
specialized hospitals and provide guidelines to evaluate the effectiveness of such hospitals in other medical fields.
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Table 1. Socio-demographic characteristics of participants.

Urological specialist

No Group Gender Age career duration (year) Medical institution
1 Urological association Male 50s 19 Hospital
2 Urological association Male 50s 24 Clinic
Male 50s 20 Clinic
3 Urological specialist Male 30s 7 Hospital
Male 30s 3 Clinic
Male 30s 3 Clinic
4 Expert of specialized hospital system Male 40s - University
Male 50s - University
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Table 2. Structure of the analysis results.

Category

Subcategory

1. Necessity to designate a specialized 1-1.
hospital for urologic diseases

Low awareness of the current specialized hospital system

1-2. Empathy on the need for a specialized hospital for urologic diseases
1-3. Current urologic Healthcare delivery system issues
1-4 Clinic-level medical institutions’ possibility of conversion to a specialized hospital for
' urologic diseases
2. Perspectives on the designation 2-1. Opinion on the extent of urologic diseases
criteria of a specialized hospital for
urologic diseases . . . . . -
2-2. Opinions on patient composition ratio and patient volume criteria
2-3. Opinions on the number of specialists and the number of hospital beds
2-4. Opinions on accreditation and quality of care assessment criteria
3. Anticipated positive effects 31 Expected positive effects of introducing a designating system of a specialized hospital for
and concerns of introducing a ' urologic diseases
designating system of a specialized
hospital for urologic diseases
32 Expected concerns of introducing a designating system of a specialized hospital for

urologic diseases
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Effectiveness of Rapid Response Team on In-hospital Mortality

in Patients with Hematologic Malignancy
So-Jung Park', Sang-Bum Hong? Chae-Man Lim?, Youn-Suck Koh?, Jin-Won Huh?

'Clinical Assistant Professor, Division of Pulmonary and Critical Care Medicine, Department of Internal Medicine College of
Medicine, Ewha Womans University, Seoul, ?Professor, Department of Pulmonary and Critical Care Medicine, University of Ulsan
College of Medicine, Asan Medical Center, Seoul, Republic of Korea

Purpose: Patients with hematologic malignancy (HM) typically have a high mortality rate when their condition
deteriorates. The chronic progressive course of the disease makes it difficult to assess the effect of intervention on acute
events. We investigated the effectiveness of a rapid response team (RRT) on in-hospital mortality in patients with HM.

Methods: We retrospectively analyzed the data of patients with HM who admitted to the medical intensive care unit
between 2006 and 2015. Clinical outcomes before and after RRT implementation were evaluated.

Results: A total of 228 patients in the pre-RRT period and 781 patients in the post-RRT period were included. The overall
in-hospital mortality was 55.4%. Patients in the post-RRT period had improved survival; however, they required more
vasopressor therapy, continuous renal replacement therapy, and extracorporeal membrane oxygenation. Multivariate
analysis revealed that in-hospital mortality was associated with RRT activation (hazard ratio [HR], 0.634; 95% confidence
interval [Cl], 0.498-0.807; p < .001), neurological disease (HR, 2.007; 95% Cl, 1.439-2.800; p < .001), sequential organ
failure assessment score (HR, 1.085; 95% Cl, 1.057-1.112; p <.001), need for continuous renal replacement therapy
(HR, 1.608; 95% Cl, 1.206-1.895; p €.001), mechanical ventilation (HR, 1.512; 95% Cl, 1.206-1.895; p €.001), vasopressor
(HR, 1.598; 95% Cl, 1.105-2.311; p=.013), and extracorporeal membrane oxygenation (HR, 1.728; 95% Cl, 1.105-2.311;
p=.030).

Conclusion: RRT activation may be associated with improved survival in patients with HM.
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| . Introduction

Recent advances in treatment have improved
clinical outcomes in patients with hematologic
malignancy (HM) [1-5]. However, patients with HM
typically have a high mortality rate when their con-
dition deteriorates, which leads to them requiring
intensive care unit (ICU) admission [6-8]. As pa-
tients with HM often have a severe, refractory im-
munocompromised status, sepsis rapidly progresses
to a fulminant course.

Rapid response teams (RRTs) are implemented to
detect early signs of physiological change before
clinical deterioration and to provide interventions
that might alter the deterioration trajectory. Several
studies have reported that RRTs reduce in-hospital
mortality and cardiopulmonary arrest rates [9-11].
However, heterogeneous study populations, such as
non-surgical or cancer patients, are an important
factor that might reduce the effectiveness of RRTs
on survival, as well as the activation quality of RRTs
[12-14]. For patients with HM, illness severity and
prolonged hospital stays make it difficult to prove
the efficacy of early intervention.

To date, few studies have investigated the utili-
zation and outcomes of RRTs in patients with HM.
Therefore, we investigated the effectiveness of
RRTs on in-hospital mortality in patients with HM
who admitted to the ICU.

II. Methods

1. Study design and population

In-hospital mortality and other clinical outcomes,

including ICU mortality, one-month, three-month,

six-month, and one-year mortalities, and length
of ICU stay, in the post-RRT period were com-
pared to those in the pre-RRT period. The study
was conducted at a tertiary referral teaching hos-
pital in Seoul, South Korea. The hospital has 2,704
beds, including 28 medical ICU beds. We retro-
spectively collected the clinical medical records of
adult patients with HM, including leukemia, lym-
phoma, aplastic anemia, and multiple myeloma,
who admitted to the ICU between April 2006 and
June 2015. Data cleansing of ICU data has been
available since April 2006, and the date of data
extraction was early 2016. Patients who died with-
in 24 hours of ICU admission were excluded. We
extracted medical records from the Asan Biomedi-
cal Research Environment, a de-identified clinical
data warehouse. Multiple readmissions to the ICU
of individual patients were considered as separate
cases.

The hospital RRT, composed of doctors and nurs-
es specializing in intensive care medicine, was im-
plemented in March 2009. The clinical outcomes
of patients in the pre-RRT period, from April 2006
to February 2009, and the post-RRT period, from
March 2009 to June 2015, were compared. The
RRT has provided 24 hour/day coverage in all de-
partments, including the emergency room, except
for pediatrics (Figure 1). Details of the RRT acti-
vation criteria are provided in the supplemental
Table 1. The RRT is triggered by a 24-hour elec-
tronic medical record-based screening system
or a call from bedside medical teams. The RRT
provides early resuscitation for shock, respiratory
care, including advanced airway management, and
cardiopulmonary resuscitation. Once the RRT is

activated, the team performs all management un-
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der the instruction of ICU staff until the patient is approved by the Institutional Review Board of Asan
transferred to the ICU. All decisions regarding ICU Medical Center, which waived the requirement for
transfer are made by the RRT. The RRT discusses informed consent due to the de-identified and ret-
the do-not-resuscitate order in the case of end- rospective nature of the study (project identifica-

stage HM or futile admission. The study design was tion number 2015-1015) [15,16].

. Screening criteria ) Calling criteria
Hypotensllonr res;:nra'cc»r}.r.dlstrnsssr url'nexpllalneld Threatened airway, difficult breathing,
tachycardia or bradycardia, metabolic acidosis, rapid increase in oxygen demand, unstable vital
hyperlactatemia, hypoglycemia, sudden mental signs, sudden mental change or seizures,

change, seizures, chest pain, upper airway concerns about overall deterioration
obstruction sign

r ¥

( CPR code blue ) Calling

24 hours/day coverage of all departments
except pediatrics

Screening

y

Resuscitation for shock,
respiratory care, advanced airway
management and CPR

Provision of discussion on Decisions abaout intensive care
Do-Not-Resuscitate order unit transfer

Figure 1. Diagram of the activation of rapid response team. Details of the RRT activation criteria are shown in
supplementary table 1. CPR, cardiopulmonary resuscitation.

Table 1. Baseline patient characteristics.

Total Pre-RRT Post-RRT
n = 1,009 n =228 n =781 prvalue

Age, mean+SD 54.8+15.4 53.5+15.8 55.2+15.3 .149
Sex, men 614 (60.9) 131 (57.5) 483 (61.8) 232
Comorbidities

Solid cancer 51(5.8) 10 (4.6) 41(6.2) 393

Diabetes mellitus 218 (21.6) 48 (21.1) 170 (21.8) .818

Cardiac disease 163 (16.2) 38 (16.7) 125 (16.0) 811

Neurological disease 83(8.2) 12 (5.3) 71 9.1) .064

Airway disease 62 (6.1) 5(2.2) 57 (7.3) .005
SOFA score 9.0£3.9 9.1£3.8 8.9+3.9 .623

The sequential organ failure assessment scores were calculated using the worst parameters measured during the first 24 hours
Data are presented as number (%), unless otherwise noted
RRT, rapid response team; SD, standard deviation: SOFA, sequential organ failure assessment

20 Quality Improvement in Health Care
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2. Data collection

Baseline demographics, including age, sex, and
comorbidities, were collected from electronic med-
ical records. Sequential organ failure assessment
(SOFA) scores were calculated using the worst pa-
rameters measured during the first 24 hours. We
created a program to extract data from each item
of the SOFA. Levels of intensive care support were
assessed, including if the patient was supported by
mechanical ventilation, vasopressors, continuous
renal replacement therapy (CRRT), or extracorpo-
real membrane oxygenation (ECMO) during their
ICU stay. Comorbidities were investigated based on
claims data using the Korean Classification of Dis-
eases 6. Patients with claims using diagnosis code
G00-G99 were regarded as having neurologic dis-
ease and those with 100-199 were regarded as hav-
ing cardiac disease. The date of death was assessed
based on the expiry date of national health insur-
ance coverage. Deaths occurring within 24 hours
of hospital discharge were categorized as in-hospi-

tal deaths.

3. Statistical analysis

Either Pearson’s chi-square test or Fisher’s exact
test was used to compare categorical variables and
either Student’s t-test or the Mann-Whitney test
was used to compare continuous variables. Sur-
vival curves were plotted using the Kaplan-Meier
method and were compared using a log-rank test.
Hazard ratios (HRs) for univariate and multivari-
ate survival analyses were calculated using the Cox
proportional hazard model. All tests of significance

were two-sided and differences among groups were

considered significant when the p-value was < .05.
All statistical analyses were performed using the
SPSS software (version 22.0; IBM Corp., Armonk,
NY, USA).

ll. Results

A total of 1,009 patients, 228 patients in the pre-
RRT period and 781 patients in the post-RRT
period, were included in the present study. The
baseline characteristics of the patients are shown
in Table 1. The mean age of the patients was 54.8
+15.4 years old: 614 (60.9%) were men. There was
no difference in comorbidities, except for a sig-
nificantly higher incidence of airway disease in the
post-RRT period (2.2% vs. 7.3%, p = .005). There
was no difference in the SOFA score on ICU admis-
sion (9.1£3.8 vs. 8.9+3.9, p = .623). Survival was
assessed one year after ICU admission unless the
patient died within one year.

The overall in-hospital mortality rate of the study
population was 55.4% (559/1,009) (Table 2). There
were significant differences in in-hospital, one-
month, three-month, six-month, and one-year
mortalities between the two groups. However, there
was no significant difference in ICU mortality be-
tween the two groups. During ICU stay, significant-
ly more patients in the post-RRT period required
vasopressor therapy (75.4% vs. 84.9%, p = .001),
CRRT (26.3% vs. 34.1%, p = .028), and ECMO (0 vs.
3.2%, p = .006) compared with those in the pre-
RRT period. There was no difference in the length
of ICU stay between the two groups. In-hospital
survivors required significantly less vasopressor
therapy, mechanical ventilation, CRRT, and ECMO,

and had a lower SOFA score on ICU admission
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compared with non-survivors (Table 3). In contrast,
in-hospital survivors were associated with RRT
activation (p = .007). In-hospital survivors in the
post-RRT period required significantly more vaso-
pressor therapy (p = .002) and CRRT (p = .005) than
those in the pre-RRT period, without a significant-
ly different initial SOFA score (7.5+3.5 vs. 7.7+3.0,
p =.819).

A Kaplan-Meier curve showed significantly im-
proved patient survival in the post-RRT period
compared with the pre-RRT period during the
one-year follow-up period, with a median sur-
vival of 88.0 days (95% confidence interval [CI],
58.9-117.1) vs. 43.0 days (95% CI, 34.1-51.9, p <

.001, Figure 2). Rapid response team activation was
independently associated with in-hospital mortality
on multivariate analysis (hazard ratio [HR], 0.634;
95% CI, 0.498 - 0.807; p < .001). Other independent
determinants for in-hospital mortality were neu-
rological disease (HR, 2.007; 95% CI, 1.439 - 2.800;
p € .001), SOFA score (HR, 1.085; 95% CI, 1.057 -
1.112; p €<.001), need for CRRT (HR, 1.608; 95% ClI,
1.206 - 1.895; p < .001), mechanical ventilation (HR,
1.512; 95% CI, 1.206-1.895; p < .001), vasopres-
sor therapy (HR, 1.598; 95% CI, 1.105-2.311; p =
.013), and ECMO (HR, 1.728; 95% CI, 1.105 - 2.311:
p =.030, Table 4).

Table 2. Clinical outcomes and levels of intensive care support before and after the rapid response team activation.

Total Pre-RRT Post-RRT
(April 2006 - Feb 2009)  (March 2009 - June 2015) p-value
n = 1,009 n =228 n =781
In-hospital mortality 559 (55.4) 144 (63.2) 415 (53.1) .007
1-month mortality 304 (30.1) 86 (37.7) 218 (27.9) .005
3-month mortality 543 (53.8) 152 (66.7) 391 (50.1) <.001
6-month mortality 612 (60.7) 168 (73.7) 444 (56.9) <.001
1-year mortality 660 (65.4) 186 (81.6) 474 (60.7) <.001
ICU mortality 345 (34.2) 81 (35.5) 264 (33.8) 629
Length of ICU stay, days 8.4 (10.6) 7.5 (8.8) 8.7 (11.1) 129
Use of Vasopressor 835 (82.8) 172 (75.4) 663 (84.9) .001
Use of Mechanical ventilation 636 (63.0) 142 (62.3) 494 (63.3) 789
Use of CRRT 326 (32.3) 60 (26.3) 266 (34.1) .028
Use of ECMO 25(2.5) 0 25(3.2) .006

Data are presented as number (%) or mean (standard deviation)

RRT, rapid response team: ICU, intensive care unit; CRRT, continuous renal replacement therapy; ECMO, extracorporeal membrane oxygenation
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Table 3. Comparison between in-hospital survivors and non-survivors in patients with hematologic malignancy.

Pre-RRT period (April 2006 - Feb 2009)

Post-RRT period (March 2009 - June 2015)

Survivors Non-survivors Survivors Non-survivors p-value
n =84 n =144 n = 366 n =415
Age, mean*SD 53.2+14.6 53.7+16.5 57.1£15.0 53.5+15.3 .006
Sex, men 49 (58.3) 82 (56.9) 222 (60.7) 261 (62.9) .598
SOFA score, mean#+SD 7.7£3.0 10.0+4.0 7.5£3.5 10.0£3.8 <.001
Vasopressor 50 (59.5) 122 (84.7) 278 (76.0) 385 (92.8) <.001
Mechanical ventilation 36 (42.9) 106 (73.6) 183 (50.0) 311 (74.9) <.001
CRRT 6(7.1) 54 (37.5) 73 (19.9) 193 (46.5) <.001
ECMO 0 0 5(1.4) 20 (4.8) .001

Data are presented as number (%), unless otherwise noted

RRT, rapid response team: SD, standard deviation; SOFA, sequential organ failure assessment;: CRRT, continuous renal replacement therapy; ECMO,

extracorporeal membrane oxygenation

Pre-RRT
= Post-RRT
P-value <0.001

Thesasae
-"-.-.-
Teesscew

0 T
0 50

Number at risk
Pre-RRT

107
Post-RRT

100

473 380

150 200 250 300 350
Time (days)

59 56 50 44 41
351 331 321 314 306

Figure 2. Kaplan-Meier curve shows improved survival in the post-RRT period compared with the pre-RRT period dur-
ing one-year follow-up period. RRT, rapid response team.
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Table 4. Univariate and multivariate analysis for factors associated with in-hospital mortality.

Univariate

Hazard ratio (95% CI)

Age

Sex, men

Neurologic disease

RRT activation

SOFA score

CRRT

0.996 (0.991-1.001)

0.947 (0.799-1.123)

1.398 (1.056-1.851)

0.711 (0.588-0.860)

1.110 (1.085-1.136)

2.113 (1.786-2.498)

Mechanical ventilation 2.075 (1.714-2.511)

2.475 (1.860-3.294)

Vasopressor

ECMO 1.922 (1.230-3.004)

Multivariate
p-value Hazard ratio (95% CI) p-value

159

533

.019 2.007 (1.439-2.800) €.001
<.001 0.634 (0.498-0.807) <.001
<.001 1.085 (1.057-1.112) <.001
<.001 1.608 (1.308-1.977) .001
<.001 1.512 (1.206-1.895) <.001
<.001 1.598 (1.105-2.311) .013
.004 1.728 (1.154-2.833) .030

CI, confidence interval; RRT, rapid response team; SOFA, sequential organ failure assessment; CRRT, continuous renal replacement therapy; ECMO,

extracorporeal membrane oxygenation

IV. Discussion

In the present study, patients with HM who ad-
mitted to the ICU after the implementation of RRTs
had significantly improved survival compared to
those admitted before RRT implementation. Rap-
id response team activation was an independent
determinant of in-hospital survival in multivariate
analysis.

Significant advances in chemotherapy intensifi-
cation for HM have increased not only clinical out-
comes, but also the demand for intensive care. Due
to their severe, refractory immunocompromised
status and intensive chemotherapy, infectious
complications are the main cause of morbidity and
mortality in patients with HM or those undergoing
stem cell transplantation [17-19]. Rapid response

teams have been widely adopted over the last 20

24 Quality Improvement in Health Care

years, providing early detection and intervention
services that have reduced in-hospital mortality
and cardiopulmonary arrest rates [9-11]. However,
previous studies have indicated that RRTs were not
as effective in patients with non-cardiac medical
illness or malignancy as they were in surgically ill
patients [12,14]. In our study, improved surviv-
al after RRT implementation in patients with HM
indicates that this population may benefit from
early intervention, regardless of illness severity or
the disease’s chronic course. We assumed that the
benefits of RRT activation come from early inter-
vention by specially trained intensivists in these
high-risk patients because immunosuppressive
patients experience deterioration and death in a
dramatically rapid fashion [20-22]. In addition, the
improvement of intensive care has enabled aggres-

sive treatments, such as CRRT, mechanical venti-
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lation, and ECMO. These various factors may be
associated with improved in-hospital survival rates.
In the present study, the SOFA score on ICU admis-
sion was significantly associated with in-hospital
mortality. The SOFA score is a simple and objective
score that evaluates the amount and severity of or-
gan dysfunction [23]. A previous study reported that
the initial and highest SOFA scores were associated
with mortality, while other studies emphasized that
a change in SOFA score on days three or five was
an important prognostic factor, independent of
the initial SOFA score, in patients with HM [24-26].
Although we did not perform a serial evaluation of
the SOFA score, we assumed that a greater num-
ber of patients in the post-RRT period might have
had an increase in SOFA score early in the ICU stay
compared with the pre-RRT period patients, con-
sidering that significantly more vasopressors, as
well as increased CRRT and ECMO, were applied
during the post-RRT period.

Multivariate analysis showed that the need for in-
vasive mechanical ventilation, CRRT, vasopressor
therapy, and ECMO were important determinants
of in-hospital survival. Respiratory failure is well
known to be associated with mortality in patients
with HM [24,25,27-29]. The HEMA-ICU Study
Group demonstrated that respiratory failure was
the strongest predictor of one-year survival in pa-
tients with hematologic disease. Patients with both
respiratory failure and acute kidney injury demon-
strated a 19% survival rate, whereas patients with-
out respiratory failure had a 54% survival rate [29].
The present study showed similar outcomes, as
patients who needed both mechanical ventilation
and CRRT showed a high one-year mortality rate.

We assumed that early intervention for respiratory

distress might prevent not only severe respiratory
failure, but also respiratory complications and se-
quelae, which might be associated with lower long-
term mortality.

The present study had several limitations. First,
this study lacked important hematologic predictive
factors, including the levels of bone marrow sup-
pression, the time of the last chemotherapy, and
disease status [30,31]. As we extracted data from
a de-identified clinical data warehouse, detailed
clinical and laboratory findings were not avail-
able. The reason for ICU admission is needed for
a more accurate comparison of disease severity
between the two groups. Second, the retrospec-
tive, single-center study design of our study may
have limited the generalizability of our findings,
although a large number of patients were included.
Third, there were no comparative data on wheth-
er RRT activation affected the clinical outcomes.
The improved quality of intensive care might have
led to improved survival because this study was a
longitudinal study over 10 years. More aggressive
treatments, such as CRRT, mechanical ventilation,
and ECMO, were provided in the post-RRT period.
Previous studies have reported improved survival
of patients with HM over the last decade [32-34].
Due to the long-term trend of declining in-hospital
mortality rates, these decreases could not be un-
ambiguously attributed to RRT activation. Although
RRT was a significant prognostic determinant in
the multivariate analysis, further direct compara-
tive research is needed to clarify its impact on sur-
vival in patients with HM. Fourth, we only included
patients who admitted to the ICU. An RRT may
restrict patients with end-stage HM from being ad-

mitted to the ICU, which may have reduced mor-
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tality in the post-RRT period. In addition, we did
not evaluate the clinical outcomes of patients who
were successfully resuscitated in the general ward
before the occurrence of severe deterioration due
to early intervention. Fifth, the RRT increased by
one member of ICU staff in 2010 and one intensiv-
ist in 2012, and the RRT system has been stabilized
under the instruction of ICU staff since 2012. These
personnel changes might have affected the quality
of the RRT during the study period. There was no
change in the number of nurses and equipment in
the RRT. We could not evaluate the qualitative and
quantitative personnel changes in the hematology
ward.

In conclusion, RRT activation might be associated
with improved survival in patients with HM, al-
though advances in intensive care might also have
affected survival. Further research, with detailed
information on the level of bone marrow suppres-
sion and the cause of septic shock, is needed to
identify subgroups of hematologic cancer patients
who benefit from RRT activation to maximize the

effective use of limited resources.
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Supplementary table 1. Triggering tool for rapid response team activation.

Screening criteria from electronic medical record

Systemic mean blood pressure { 60 mmHg or systolic blood pressure { 90 mmHg
Respiratory distress (rate > 25 or < 8 breaths/min)

Unexplained pulse rate ) 130 beats/min or pulse rate { 50 beats/min
Unexplained metabolic acidosis (pH <7.3) or lactate > 2 mmol/L)
PaCO2 . 50 mmHg or PaO2 <55 mmHg

Glucose < 2.8 mmol/L

Sudden mental change or unexplained agitation

Applying O2 nasal prong > 3L, or venturi mask ) 30%

Unexplained seizures

Chest pain

Upper airway obstruction sign: stridor

Calling criteria

Airway Threatened
Stridor
Breathing Respiratory rate { 6 breaths/min

Respiratory rate ) 30 breaths/min

Sp0O2 < 90% on venturi mask 40% or O2 12 L/min
Circulation Pulse rate < 40 beats/min

Pulse rate ) 140 beats/min

Systolic blood pressure { 90 mmHg

Neurology Sudden mental change
Seizure
Others Bedside nurse's concern about overall deterioration

Cardiopulmonary resuscitation code blue
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Changes in Public Hospital Employees’ Perceptions Following the
Introduction of the New Diagnosis-Related Groups (DRG)-Based
Payment System in the Republic of Korea
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Purpose: The aim of this study was to investigate the changes in perception of the New Diagnosis-Related Group (DRG)-
based payment system, make overall evaluation after participation, and examine opinions on further policy improvement
among employees of a public hospital participating in the pilot project in Korea.

Methods: We investigated changes in perception of the New DRG-based payment system before and after participationin
the pilot project using a qualitative research method. We conducted individual in-depth interviews with the management
and healthcare professionals and Focus Group Interviews (FGIs) with the staff in the nursing and administrative
departments.

Results: Before implementing the pilot project of the New DRG-based payment system, the management was in favor
of participating in the pilot project, whereas the healthcare professionals were strongly opposed to participation in the
pilot project, and the staff in the nursing and administrative departments were slightly opposed to participation. After
implementing the pilot project, there were remarkable changes in the perception of the New DRG-based payment
system among healthcare professionals and the administrative staff. Healthcare professionals” perception was altered
in a positive way, while the administrative staff's perception of the system became negative.

Conclusion: There were no restrictions on clinical practice or deterioration of quality of care observed in association with
the participation in the New DRG-based payment system. However, certain unintended consequences of the New DRG-
based payment system may arise as well. Therefore, the government needs to examine the problems identified in this
study to reflect on and improve the New DRG-based payment system for stable expansion.
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HA] B 71 eelAo Y
A FFATHIRB No.30-2019-138).

1) /N84S H A (Individual In-depth Interview, IDI)
IDI e % 12902 %8 AG 197 YAFIA 11
go] Zrod st th(Table 1). IDI tiAAF B2 ZF X = 3to
8% °]’°‘] 7y A gig 1T 5= 9o, o Xmate] 4l
7 Aol dish Agkol] oS mhetsial Q= Al 5

& Hgo} 4% —a}aac}.

A= B FodoA JAPstiom, 20209 1¥
1695 29 1297H4] A5} QA BEE vt2z5hg
7to]l=&kRl(semi-structured guidelines)ol we} 285}
ok QIERLE Hi 308 AE AQFgloH RE O

B W82 =35k

2) EAA 1F U H(Focus Group Interview, FGI)

FGI&= 2709 AF2 & Yol Algstalon, Zojat=
< 8¥oR TIFHE 51 olHE A5tk oA 2y
< 2t RAERE 7 BASE 75 5 doH, g £49
A ZZ7HA A8 Aol s mpetstal Qe Al 5
A whol AAstlrh. A MA 152 S RE $SAL
14 BAA 308 skl & M 152 FPF
AE o]Z7|Z€, EMR /e, Q2 HE HIAAE
2 7183 5 £ 5308 A8t cH(Table 1). FGI: H
A g9 oA AYPstA Tt ZFEH FGIE= 20204 1€ 16
o] MePsel, PAE 1L 20204 1Y€ 14¥0] AYs}
Rt FGI= Bt 1.54F A5, Be WE2 =5

(¢]
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stict.
2. QIE| 8 7lol =gl 7t

IDI®} FGI9] 7Fe] =gkl (semi-structured guidelines)<
3 9 =270 AAAFHETIe 7R EE
Sl Aot th2,4,5-8,11,14]. 7tol=kle 34 4
7}11 W&o 2 AXL57HA ol A 14, o] & AntA]
7t ALZZST7HA) Zo] T 014 MEt I AT L271A| 7
A 9 @AYol Hisl 2AFSHTH(Table 2).

l

H
3. 24

IDIC} FGDE &3 =3d ZE YL 7|5ttt blo]
B 248 95A= NVivo 12 AZEYolE A3t
[15].

et R4S ol v AT 4¥S Bofl £d"
AEAHcoder) 2%10] Z4Zto] =3} 7|1&E W& SHH L
2 HESFH16-19]. AEAEL JIHF 429 A&
82 ZQlsto] AA QI vlolE E4g fla A
o AER 2912 HA WES U1 F8% e 4=
A& BTt A7EbEe] WHE Ao g Hgste 8% &
Hlxu B4 FAE Adst7] flof Wl=EE Aok, A
M2 O AOE P BAS U 0 FRT AL

R EERE T
Qlo] £R ATHE WL

AEA 2000] 2 EAT HES FHOE 73 4AL
AN 3 Heke A7bae] 4 Wete H@stc 2
= B4 ol ¥ meAAL A IS A9 A
B2} 2910 ofs) 29 ® Zelzo] S4] Hutg A% 71
sha WSt B3 479L Y © FAS PEs
4 AT A3 Ss] Aol Aaie Gl o



WY HAS0) AEBLIA ol A% 14w}
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Table 1. Participant profile.

No Department Gender Age Career (Year)

Individual in-depth interview

1 Chief Executive Officer M 50s 17

2 Pediatrician F 30s 7

3 Allergist and Clinical Immunologist M 40s 8

4 Psychiatrist M 40s 15

5 Otorhinolaryngologist M 40s 15

6 Infectious Diseases specialist M 40s 9

7 Cardiologist M 40s 6

8 Pulmonologist M 40s 6

9 Obstetrician-Gynecologist M 40s 15

10 Rehabilitation Medicine specialist F 40s 12

11 General surgeon F 30s 7

12 Ophthalmologist F 40s 18

Focus group interview

Group 1

13 Director, department of nursing F 40s 1

14 Head Nursel, department of nursing F 40s 4

15 Head Nurse2, department of nursing F 40s 4

Group 2

16 Medical Recorder F 50s 28

17 Engineer of Electronic Medical Record F 40s 20

18 Engineer of Medical Information M 50s 28

19 Insurance Reviewer F 40s 10

20 Senior Manager, department of strategy and planning M 40s 10
Table 2. Structure of the question content.

Category Content

Perception before the participation in the new DRG -
based payment system

Overall evaluation after participating in new DRG -
based payment system

Changes in perception after participating in the new
DRG- based payment system

Improvements in the new DRG-based payment system

.

What were your thoughts when the hospital decided to participate in the new DRG

- based payment system?

How do you generally evaluate the new DRG - based payment system after

participating in the new comprehensive fee system?

Was there any change in the perception of the new DRG - based payment system

after participation compared to before participation?

Which part of the new DRG - based payment system do you think needs
improvement?
Do you have any requests that you would like this to change?
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N

Perception before the participation in th
e new DRG-based payment system

Reason

Disagree Agree

© Resolving the deterioration of healthcare quality due to DRG

. © Alleviating of healthcare cost burdens due to fee-for-service
Chief © Expecting to play a role in improving, inducing, and leading policy

Executive Officer

as a public hospital

- Expecting to play a role a5 a standard hospital for appropriate healthcare
services and cost
© |mproving hospital management and revenue due to incentives

© Continued negative perceptions of DRG such as restriction on medical practice and

Disagree Agree

Physicians 2

price limit policy

- Insufficient compensation: perceptio
you lose, and what you do not in

rns about poor quality of care due to res

and medicine

that the mc
tinis

re Care you [3[()'.'Idi‘_ '."'Ifs more money
t remains
ictions on the use of expensive tests

] IPartl 1l) Expecting a new system that improves upon the downsides of DRG

Department of Disagree  Agree
Nursing
/Administrative
department

Fee-for-service reimbursement is available |U SUFGEries, [
and treatment materials that are not tied to

ocedures, expensive drugs
fixed total cost

© Concerns with the burden of a new tasks and overload
© (Nurse) Increases in long-term hospitalizations, and concerns about patient complaints
about disparity in costs from patient to patient

= Will follow the management's decision

® No opposition to the policy itself or consideration of revenue

Figure 1. Perception before the participation in the new DRG-based payment system.
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ZF7FR} 1 Fee-for-Service W@ XFo]7} L= A QAIE]

H7} Qo2 1 QlilE|HEkgo] o]ojo] HEatia. ¢l
AIE|HE SFalA] hokol 7] g BAMS 5] HE Qe
£ 3jxpEo] ZA Fol5Ur} A9 ko] 25}
BT

=], ohve YATe AGA A7 HF dedl)

% TP E EFELL. Yo7k A YRl
o mo] HFy Rildo] glo ] A uky. 1fo]
oF dopxl=, of 28 HafieA ZER

o), wolet= A S 7kl F#7F = A = 8l

7R 4 10% Y= HEEREER. of 2] 7FX] o]%7
]
A

M’Ofﬁ.

=] o
s 245

3 Hola. ArgE2 Hol EH &

Overall evaluation after participation
in new DRG-based payment system

Reason

Positive Negative
Chief
Executive
% Officer
. i
Finance
/Revenue Physician
Positive Negative
[I%] Quality of
care
Positive Negative
é’% Medical
expenses

Figure 2.
patient).

© Increase in total revenue due to incentives
© Profitable management of hospitals

e e s
© Revenues increased in most hospital departments (reduction of deficit)

© Decrease in revenue from some medical departments such as the

Departments of Psychiatry and Rehabilitation Medicine (Increase in deficit)

© |mproving health care quality through reinvestment of profits

- Replacement/purchase of medical equipment, expansion of the
comprehensive nursing care

© Reduced medical expenses

Overall evaluation after participation in the new DRG-based payment system (perspective of hospital and
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Hogt gRIt F7kE Aoz e
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2 104] ¥71R] skgorR. g 2HgE oFy 104]

A ope{w AE o Ae7]E BpA ojv] Z]Fo] &
A7 e g2 YLR]? HAF dHp7F Lpelop 2]
EHgora. ¢ 4 njag] oA dolg E31E dloF of
=4, d&e] 8041k 7, 78] FES HFe] 20|
4 =e FdolA=Aa.

%7W 19 Xf—ﬁf ?_7?’—?07 ¢ty o ddore. 2d=

goj sfof HAER. YOz 2t YOI o} HiL.
= AYHZE o] FHYLS A4 3 Yol 8.

Overall evaluation after participation
in new DRG-based payment system

Reason

Positive Negative
Physician's
workload
Positive Negative
+7 Nurse's
) workload
Medical Positive Negative
Recorder
Engineer
of EMR
e s
Administrative Insu'rance
department  Reviewer

© No pressure or restriction on practice in maintaining adequate care
© Relatively low pressure and burden of care along with additional
compensation

@ Slight increase in medical record workload

© Reduced stress in administrative work and management
© Increased work in the management of admission and discharge
- No increase in hospitalization days or patient complaints related to
medical expenses.

© Expansion of existing work and increase of new tasks

- additional staff needed

Negative

© Reduced claims review
© Increased work due to the New DRG policy implementation

Figure 3. Overall evaluation after participation in the new DRG-based payment system (perspective of workload).

36 Quality Improvement in Health Care



T2 AUS) AEBHIM Fol AF A4}
Uiz, 01218

3. AlZT2T1A o] F 9l4] W3} B 1 Bl M2 U7lo] 2HT BYL 12
RO, Fol oA We 4 Uths A 2 o]
1) §ese) b llma. YTt Y wYHAGAER, A
7] Bl 94 U o] ki, EYH QP il 47
AEBSIA Fol 539 AA 2oL AN LY §F 7} Hop FYYE B A, FL okt A
o= 37 B/ Ao Uehon], JRst ks B 2 ugEelna. E Fw 2 5 7 P o
o] B ALE WRTLAA  GLeThL BASRE 2 ShFE B BAY o vkl A Zola, ARevE
oh ZE G ARelA V) 47bE 2AST AMEE  Fopgola. Yuix] i FZHog W] Sole A
£ W3l YR AE 92 ostL ool AMEE  wF Fopd A Zora.
o] WE P 50| A Sofshe s ot
AR BAZRY, AR W HGAE 7] AR 19 FH ElsiA] Abejel Aok, 19z
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Increased
revenue
(Reducing
the deficit)

Existing
revenue

Reduced
revenues
(Increase
in deficit)

. W Differences by dinical department

+*
+ EEEEER
- B e
Total Most o
clinical 0s =
departments OB/GY l
Psychiatry
; : : /Rehabilitation
M Increased hospital revenue due to incentives Medicine
Certain cost compensation = —
Surplus management i
+
Concerns about reduced

incentives

W Psychiatry
1. Only the presence of mental iliness and age are reflected
in reimbursement metrics
- Unlike other departments, the higher the age, the lower
the reimbursements
- Greater losses sustained due to a large number of
elderly patients
2. Inpatient consultation fee was not applied to the new
DRG payment
3. Low healthcare cost for Medical Aid patients
- Many MA patients were admitted to the study hospital
- Inadequate reimbursement was given when calculating
the length of stay due to the short hospitalization days

W Rehabilitation Medicine

1. In most cases transferred to the Department of Reha
bilitation Medicine, no additional healthcare cost for
services incurred
- Most cases transferred to the Department of
Rehabilitation Medicine are seriously ill and would
require many services in the long term - Fee-for-service
needs to be applied for all transferred patients
2. Low price compared to the service provided and the time
required

“It is necessary to reflect the appropriate cost accordi
ng to the department and patient characteristics”

Figure 4. Changes in perception after participation in the new DRG-based payment system (Perspective of hospital
revenue).
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Increase | Workload of medical record writing

- Writing additional medical records according to the format requested by HIRA

- Increased request from medical records team related to inputting diagnoses

Physician - Increase in work for educating resident doctors
| Reduced work in drug management and financial accounting according
Decraase to fewer claims review
| (improvement in EMR program, adaptation to work by utilizing temporary
discharge -» Resolve the confusion in the early stages of the program
Nurse s : ’ o : T
| (initial) Complaints of delayed discharge due to delays in diagnosis confirmation
Increase
| Increase in work related to admission/discharge particularly for short-ter
m hospitalization
| Strict management of hospitalization, discharge, and staying out required
- No big difference as an existing task
» Low sensitivity to overall work increase
I Reduction of claims review work
Decrease : il y st
. . - Reduction of procedures such as cutback, objection, and request for adjudication
Claims Review
Team ; 4 . < ;
Increase | Workload in materials for in-hospital and to be submitted to HIRA
Existing work needs to be done quickly and accurately
- Increased work related to the confirmation of incomplete medical records s
uch as diagnosis name and diagnosis basis
Medical Record Team - Increased consults with medical staff on the main diagnosis
| Burden of evaluation
- Increased burden due to the incentives from information management ev
_____________________________________ aluation .
| Additional work caused by implementation of new DRG
- Increased work related to data submission to HIRA “
- Program development and operation required due to the difference between t
EMR Development Team

he hospital information system and the HIRA's data submission system
| Increased workload

- Response to inquiries from organizations newly participating in the new DRG

»  More staff is required due to the increased workload
»  Active cooperation of healthcare professionals is required in the process of writing and suppl

ementing medical records

»  Establishment of education center or policy incentives is required to settle down, maintain, a

nd educate in regard to new policies

Figure 5. Changes in perception after participation in the new DRG-based payment system (perspective of workload)
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Purpose: Repeated hospitalization could be a proxy of unnecessary or preventive admission in South Korea where
barriers to hospitalization are relatively low. This study aimed to estimate the current status of repeated hospitalization
due to ambulatory care sensitive conditions (ACSC) in South Korea.

Methods: Using the National Health Information Database, repeated hospitalization databases were constructed in
units of episodes for patients who had been admitted more than twice between January 2017 and December 2018.
The number of hospitalizations, total in-hospital days, and total medical expenditure were calculated and compared by
patient characteristics in both of the entire patient group and the ACSC patient group.

Results: Of total hospitalization episodes, 26.6% reported repeated admission, and 6.7% of repeated hospitalization was
due to ACSC. A total of 183,110 patients with ACSC had been admitted an average of 2.9 times and spent an average of
KRWS5,630,118. In other words, KRW1,309 billion had been spent for repeated hospitalization due to ACSC. The scale of
medical expenditure was relatively large in the highest and lowest socioeconomic status.

Conclusion: Repeated hospitalization for ACSC can be considered a simple and intuitive indicator when assessing
unnecessary hospitalizations or evaluating healthcare policy.
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B4 A A fstHH(Table 1).

Table 1. 2019 Preventive quality indicators (PQI) and corresponding KCD-7 codes.

KCD-7? codes

Diabetes, short-term complications admission rate

Diabetes, long-term complications admission rate

E100~E109, E110~E119, E120~E129, E130~139,
E140~E149, G590, G632, G730, G990, H280,
H360, 1792, M142, M146, N083

1101, 1109, 1119, 1129, 1139

1099, 1110, 1130, 1132, 1501, 15004

J410, J411, J418, J42, J430, J431, J432, 438, J439,
J4400, J4401, J4402, J4409, J4410, J4411, J4412,
J4419, J4490, J4491, J4492, J4499, 4500, J4501,
J4502, J4503, J4500, J4510, J4511, J4512, J4513,
74519, J4580, J4581, 4588, J459, J46, J47

Community-acquired pneumonia admission rate  J13, J14, J152, J153, J154, J157, J159, J16, J160,

J168, J180, J181, J188, J189

N10, N12, N151, N159, N168, N2883, N2884,

ACSC? types Reference PQI?
Chronic Acute and chronic PQI 01
conditions complications of
diabetes PQI 03
PQI 14  Uncontrolled diabetes admission rate
Hypertension PQI07 Hypertension admission rate
Heart failure PQI 08 Heart failure admission rate
COPD? and asthma COPD or asthma in older adult admission rate
PQI 05 .o . .
(except cystic fibrosis and anomalies)
Asthma in younger adult admission rate
PQI 15 .o . .
(except cystic fibrosis and anomalies)
Acute Community-acquired PQI 11
conditions pneumonia (except sickle cell anemia or HB-S disease)
Urinary tract infection POI 12 Urinary tract infections admission rate

(except kidney or urinary tract disorder)

N2885, N300, N301, N302, N303, N390

U Ambulatory care sensitive conditions

? Preventive Quality Indicators

» Korean Standard Classification of Diseases 7th edition
9 Chronic obstructive pulmonary disease

2. AR AHE

ol AFoAE INAFEYTHAA AFst= =1l
A7 H dlolgHo]A(National Health Information
Database)E 7|Wte2 HFAE A&t =134734
H dlo|gHo|Aofl= FFARA FRT 9mol§ AR
o|9o| = ASSE| WE Hdg FH, tFAe AFA
JHE o] ZIEo] glof AFARTH EAlo] 75ttt
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AR AT AR UASE BEOIN B4 B At 28] o4 JUstdon, & 9U dHas A4
¥ 29 59 99 04 3 AL F =R W 13,284,560 ATH@A 191 Bt 3.38). o] % 23]
7 BEEAE 455 nast 144 A B 498 97} 56.3% (2,187,808%) 0% 74 BokL

3
A2 SAS Enterprise Guide 6.1 (SAS Institute Inc., 3] 20.3% (789,901%), 43] 9.1% (354,25274), 53] o4}
Cary, NC, USA)Z} Excel 2013 (Microsoft Corpora- 14.3% (555,8967) o]t} U JHAEE 44 73
tion, Redmond, WA, USA)Z 0|83}t o] A7 B ¥z BERJPL o F2 APE(2,188,5414, 16.5%), &
g Aae Ao ddY 59& WUT(IRB# 07-  Z4A 9 2g=x2]9] FTH1,788,7237, 13.5%), 257]

2019-13). AlS2] d3H1,731,8537, 13.0%) 522 Pkt ol
TAE F JULSE Ha 1Y, Hf 8502, BF 13.69
. HLZ olglom, JAALT} g 71 A HA & oﬂEﬂoﬁ
(B 75.59), AAL47 71 HL WETe
1. 49 a4y EX £0] A%to & B 2.1Y0]gKTable 2).

Table 2. Major diagnosis codes of the study sample.

Number of episodes In-hospital days per episode
Types of main diagnosis (KCD-7 code?)
n % Mean SD?

Certain infectious and parasitic diseases (A00-B99) 728,540 5.5 7.4 20.2
Neoplasms (C00-D48) 2,187,312 16.5 10.9 26.3
Diseases of the blood and blood-forming organs and immune mechanism (D50-D89) 56,042 0.4 8.6 27.8
Endocrine, nutritional and metabolic diseases (E00-E90) 311,913 23 15.4 47.2
Mental and behavioural disorders (FO0-F99) 496,054 3.7 75.5 128.3
Diseases of the nervous system (G00-G99) 501,428 3.8 36.2 91.1
Diseases of the eye, adnexa, ear and mastoid process (H00-H95) 888,986 6.7 2.1 5.7
Diseases of the circulatory system (100-199) 991,808 7.5 24.6 71.1
Diseases of the respiratory system (J00-J99) 1,731,135 13.0 8.5 22.2
Diseases of the digestive system (K00-K93) 1,093,393 8.2 7.5 20.5
Diseases of the skin and subcutaneous tissue (L00-L99) 114,633 0.9 16.4 47.7
Diseases of the musculoskeletal system and connective tissue (M00-M99) 1,788,215 13.5 12.3 20.8
Diseases of the genitourinary system (NOO-N99) 685,730 5.2 11.4 36.6
Pregnancy, childbirth and the puerperium (O00-099) 281,989 2.1 5.8 6.7
Certain conditions originating in the perinatal period (P00-P96) 67,751 0.5 9.1 19.4
Congenital malformations, deformations and chromosomal abnormalities (Q00-Q99) 61,652 0.5 7.6 20.0
Symptoms, signs and abnormal clinical and laboratory findings (R00-R99) 754,197 5.7 4.1 17.6
Factors influencing health status and contact with health services (Z00-799) 543,791 4.1 6.3 14.1

Total 13,284,569 100.0 13.6 445

U Korean standard classification of diseases 7th edition
2 Standard deviation

VoL 27, Number 2, 2021 48



Korean Society for Quality in Health Care

Original Articles

olEzlE ALY B 2¢ 53 182,973 &
2}, 890,493719] YUY ANHAET} AAHEA 191F F

T 2.93]). o] F 23] JAI F7t 64.6% (118,118
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Table 3. Types of ambulatory care sensitive conditions.

I TV B B8

i
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e ABE 3259 H4(5.82)0| %rKTable 3).

Types of ACSC?

Number of episodes In-hospital days per episode

n % Mean SD?

Chronic Acute and chronic complications of diabetes 216,718 24.3 18.2 52.4
conditions

Hypertension 78,315 8.8 27.3 83.8

Heart failure 65,777 7.4 17.9 50.7

COPDY 63,709 7.2 17.1 45.5

Asthma in old age (age)40) 58,614 6.6 12.7 34.1

Asthma in young age (17<age<41) 4,766 0.5 5.8 8.5

Acute conditions Community-acquired pneumonia 248,603 27.9 16.4 36.8

Urinary tract infection 153,991 17.3 11.8 27.2

Total 890,493 100.0 16.9 47.2

U Ambulatory care sensitive conditions
? Standard deviation
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Table 4. General characteristics and medical service utilization of repeated admission group (N=3,887,947).

Number of patients

it T e Nurflber of Total in-hospital Total I.nedical
n % episodes days expenditure (W)

Gender Male 1,755,419 45.2 3.4 46.3 6,604,374
Female 2,132,528 54.8 3.2 42.6 5,480,246

Age Under 20 656,825 16.9 3.1 15.7 2,826,494
20-29 180,696 4.6 2.6 20.8 3,530,847

30-39 319,670 8.2 2.8 23.9 3,982,088

40-49 386,635 9.9 33 39.3 5,528,807

50-59 640,054 16.5 3.5 46.6 6,511,037

60-69 660,861 17.0 3.5 46.5 7,633,548

70-79 634,864 16.3 3.4 56.4 8,109,597

Over 79 408,342 10.5 33 95.0 7.377.,523

Medical insurance Medical aid 270,543 7.0 4.0 123.9 7,654,719
NHI class 1 600,100 15.4 33 439 6,101,199

NHI class 2 505,571 13.0 3.2 37.9 5,900,862

NHI class 3 654,414 16.8 3.2 34.8 5,562,200

NHI class 4 855,583 22.0 3.2 33.8 5,490,531

NHI class 5 1,001,736 25.8 3.2 41.2 6,214,339

Residence Seoul 562,804 14.5 3.2 39.5 6,707,454
Busan 303,807 7.8 3.2 50.6 6,103,612

Daegu 159,991 4.1 3.2 50.0 5,631,814

Incheon 214,640 5.5 33 40.4 6,273,560

Gwangju 154,493 4.0 3.4 52.1 4,910,090

Daejeon 94,285 2.4 3.1 41.8 5,789,744

Ulsan 93,211 2.4 3.1 38.2 5,071,697

Sejong 15,061 0.4 3.0 39.3 5,438,208

Gyeonggi 807,442 20.8 3.1 36.8 5,969,841

Gangwon 126,715 33 3.4 429 6,426,449

Chungbuk 121,961 3.1 3.2 44.4 6,176,486

Chungnam 179,106 4.6 3.2 43.6 5,904,589

Jeonbuk 195,761 5.0 3.4 53.0 5,843,233

Jeonnam 253,247 6.5 3.5 53.8 5,781,919

Gyeongbuk 234,505 6.0 3.2 50.8 6,032,501

Gyeongam 321,137 8.3 33 48.0 5,494,963

Jeju 49,781 13 3.4 39.5 6,247,797

Total 3,887,947 100.0 3.3 44.3 5,987,758
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Table 5. General characteristics and medical service utilization of ACSC repeated admission group (N=182,973).

Number of patients

Patient characteristics Nurflber of Total in-hospital Total r.nedical
0 % episodes days expenditure (W)

Gender Male 85,702 46.8 3.1 50.1 6,129,018
Female 97,271 53.2 2.6 48.1 5,190,624

Age Under 20 - - - - -
20-29 3,545 1.9 2.5 19.3 3,475,696
30-39 4,782 2.6 2.6 26.0 3,798,635
40-49 10,190 5.6 2.8 37.8 4,512,009
50-59 23,924 13.1 3.0 43.1 4,832,429
60-69 32,030 17.5 3.0 42.2 5,490,498
70-79 50,341 27.5 2.9 47.1 6,035,102
Over 79 58,161 31.8 2.7 62.6 6,162,266
Medical insurance Medical aid 31,874 17.4 3.1 72.9 6,438,493
NHI class 1 28,620 15.6 2.8 46.3 5,297,059
NHI class 2 20,333 11.1 2.9 40.9 5,179,535
NHI class 3 23,941 13.1 2.8 40.8 5,224,722
NHI class 4 30,231 16.5 2.8 425 5,432,795
NHI class 5 47,974 26.2 2.7 46.5 5,809,195
Residence Seoul 19,827 10.8 2.7 45.7 6,553,214
Busan 12,841 7.0 2.8 56.6 5,970,221
Daegu 7,544 4.1 2.8 53.5 5,237,881
Incheon 8,551 4.7 2.8 45.7 6,853,565
Gwangju 5,735 3.1 2.9 53.5 5,265,012
Daejeon 3,467 1.9 2.8 60.1 5,419,477
Ulsan 3,114 1.7 2.9 45.8 5,081,274
Sejong 657 0.4 2.6 57.9 5,672,809
Gyeonggi 31,216 17.1 2.8 43.6 5,837,821
Gangwon 9,317 5.1 3.4 40.9 5,172,020
Chungbuk 7,033 3.8 2.8 53.5 5,909,440
Chungnam 10,639 5.8 2.8 49.6 5,495,064
Jeonbuk 12,334 6.7 2.8 54.3 5,015,437
Jeonnam 16,346 8.9 3.0 48.3 5,257,675
Gyeongbuk 14,115 7.7 2.8 53.9 5,495,819
Gyeongam 17,625 9.6 2.8 48.9 4,791,848
Jeju 2,612 1.4 2.8 45.3 6,369,190
Total 182,973 100.0 2.9 49.0 5,630,118
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Analyzing Health Information Technology and Electronic Medical
Record System-Related Patient Safety Incidents Using Data from
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Purpose: At present, there are a variety of serious patient safety incidents related to problems in health information
technology (HIT), specifically involving electronic medical records (EMRs). This emphasizes the need for an enhanced
electronic medical record system (EMRS). As such, this study analyzed both the nature of and potential to prevent incidents
associated with HIT/EMRS based on data from the Korea Patient Safety Reporting and Learning System (KOPS).

Methods: This study analyzed patient safety incidents submitted to KOPS between August 2016 and December 2019. HIT
keywords were used to extract HIT/EMRS incidents. Each case was reviewed to confirm whether the contributing factors
were related to HIT/EMRS (HIT/EMRS-related incidents) and if the incident could have been prevented (HIT/EMRS-
preventable incidents). The selected reports were summarized for general clarity (e.g., incident type, and degree of harm).

Results: Of the 25,515 obtained reports, 2,664 incidents (10.4%) were HIT-related, while 2,525 (9.9%) were EMRS-
related. HIT/EMRS-related incidents were the third largest type of incident followed by ‘fall’ and ‘medication incidents.’
More than 80% of HIT/EMRS-related incidents were medication-related, accounting for approximately one-third of the
total number of medication incidents. Approximately 10% of HIT/EMRS-related incidents resulted in patient harm, with
more than 94% of these deemed as preventable; further, sentinel events were wholly preventable.

Conclusion: This study provides basic data for improving EMR use/safety standards based on real-world patient safety
incidents. Such improvements entail the establishment of long-term plans, research, and incident analysis, thus
ensuring a safe healthcare environment for patients and healthcare providers.
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Figure 1. HIT incidents relationship diagram.

* HIT: health information technology; EMRS: electronic medical record system.
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A AdEe] diet U EE 95.3%, E°l=E 60.9%C1At. I, FE Td FA O 271 o 2ok AR
HITZ o 7Fsd AF 9] B9, A W= 38.3% & & FAoU 'F - FA015 171 ol
OlkE 64.3%2% MALErF @i, HuAM ygo] deto] oz JAsHS wol, 98k 97.7%, S°]
2t o 7hsde B o e B EoHIT 41 & % 235 EtH(Table 1, 75 2). 33 A=9d
°]F HIT= 9% 7Fsdt AR Ao &-835H7] offgl  HIT FAo] A4 2o what A4 20w l-g HalA
o} FA0] B0l WE TRt 20 AMS AP E 25,5157 F 6,344719) HIAE FE5FAK(Figure 2).

Table 1. Validating keywords (translated to English).

Categories Keywords

System related EMR, medical record, OCS, chart, upgrade, update, Program, System, interface, pop up, electronic, medical
information, screen, image, PACS, pacs, copy, design, default, ERM, default, reminder, Alert?

Behavior related Cancel, enter, order, entry, fill out, lookup, record, confirm, test, reminder, warning, order, identification, D/C, select,

copy, search, activate, update, paste

Error related Omission, alteration, error, fault, duplicate, misunderstanding, confusion, error

EMR: electronic medical record; OCS: Order Communication System: PACS: Picture Archiving and Communication System; ERM: typo error of EMR; D/C:

Discontinue
U “Alert” was excluded since its utility was judged to be higher for expressing the conscious state.

KOPS paticnt safety incident reports

Data collection (n=25,515)
August 2016 to December 2019
s Reports excluded (n=19,171)
- Without HIT keywords
v
Screening with Patient safety incident reports with
keyword HIT keywords (n=6,344)
i Reports excluded (n=2,175)
= Non-HIT incident
v
- HIT incidents
ol (n=4,169)

: }

HiT-related EMRS-related
Included® (0=2,664) (n=2,525)

* The events in each category may be overlapped

Figure 2. Flow diagram for screening HIT incidents.

*HIT: health information technology: EMRS: electronic medical record system
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2. HIT 9 EMRS A B 1A AA A3} (26.8%), AFEE YA 58174(21.8%), HAoA 49
7(1.8%), 9 1 174(0.0%)°] izﬂ‘zit}. ‘EMRS =

AEE 6344749 1A F 4,1694(16.3%)°] HIT AF & AFA’ 9] AL k2ol A 1,3187(52.2%), 35 oA

A0 I} o] F HIT #&A A2 2,6647, 6117(24.2%), OP SHE YA 55370(21.9%), HHel
‘EMRS @& AMA'S 2525702 AA SARPAAA B A 427A(1.7%), ¥4 17(0.0%)°] R = et ‘oF=
9] 10.4%2}+ 9.9%F A5t tH(Table 2). 9] A% F 3,259719 FARIHA 0] HEEd], o]
HAR7|H S0 WE B1 A4= HIT ¥ A F 40.4%7F ‘HIT T A 9 'EMRS & Ak o]t
9] 7% oFtolA 1,3187(49.5%), TP YA 7154

Table 2. Characteristics of HIT and EMRS-related incidents received by the KOPS, 2016 - 2019.

No. of all incident reports HIT-related incident reports EMRS-related incident reports
e n % n R I
Year
2016 556 2.2) 111 4.2) 18.6 108 4.3) 18.1
2017 3,851 15.1) 414 (15.5) 10.9 388 15.49 10.2
2018 9,217 (36.1) 727 (27.3) 7.9 675 (26.7) 7.3
2019 11,891 (46.6) 1,412 (53.0) 11.9 1,354 (53.6) 11.4
Location
Metropolitan 3,508 13.7) 889 (33.4) 25.3 875 (34.7) 24.9
Urban 8,967 (35.1) 860 (32.3) 9.6 813 (32.2) 9.1
Rural 13,024 (51.0) 914 (34.3) 7.0 836 (33.1) 6.4
No response 16 0.1) 1 0.0) 6.3 1 0.0) 6.3
Type of healthcare institution
Tertiary hospital 4,817 (18.9) 581 (21.8) 12.1 553 (21.9) 11.5
General hospital 11,364 (44.5) 715 (26.8) 6.3 611 (24.2) 5.4
Hospital 6,056 (23.7) 49 1.8 0.8 42 1.7) 0.7
Clinic? 5 (0.0) 1 (0.0) 20.0 1 (0.0) 20.0
Pharmacy 3,259 (12.8) 1,318 (49.5) 40.4 1,318 (52.2) 40.4
No response 14 ©0.1) 0 0.0) 0.0 0 0.0) 0.0
Areas of practice
Diagnosis room 805 (3.2 433 (16.3) 53.8 428 (17.0) 53.2
Patient room 11,952 (46.8) 446 16.7) 3.7 381 15.1) 3.2
Intensive Care Unit 723 2.8 42 1.6) 5.8 32 1.3) 4.4
Emergency room 674 (2.6) 64 (2.4) 9.5 46 (1.8) 6.8
Examination Room 1,817 7.1 187 (7.0) 10.3 163 6.5) 9.0
Injection room 232 0.9 48 1.8 20.7 46 1.8 19.8
Treatment room 151 0.6) 2 0.1) 13 1 0.0) 0.7
Operating Room 624 2.4 29 1.1 4.6 23 0.9 3.7
Recovery Room 58 0.2) 2 0.1 3.4 2 0.1 3.4
Other? 8,457 (33.1) 1,411 (63.0) 16.7 1,403 (55.6) 16.6
No response 22 0.1 0 0.0) 0.0 0 0.0) 0.0
Total 25,515 (100) 2,664 (10.9 2,525 9.9

HIT: health information technology; EMRS: electronic medical record system: KOPS: Korea Patient Safety Reporting and Learning System.
U Includes hospital, geriatric hospital, and psychiatric hospital, 2 Includes clinic and dental clinic
» Pharmacy (hospital, community), medical records department, nurse's room, etc.
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3. HIT @ EMRS A4 4 227K w8 MSE AIRL, ol WA Fopdd B
A29] oF 28% RAISHAHTable 3). A ‘EMRS B A}
A HIT ¥ AR 2,6647 5 2,19274(82.3%)°0] F2FAk 22,5257 % 2,1637(85.7%) = TR 02 YERTE

Table 3. Classification of HIT and EMRS-related incidents received by the KOPS, 2016 - 2019.

HIT-related EMRS-related
Variables No. of all incident incident reports incident reports
reports
n %) n %)
Incident type
Surgery 273 13 0.5 12 0.5)
Procedure 272 11 0.4 10 0.4
Anesthesia 22 2 0.1 2 0.1
Investigation 1,531 291 (10.9) 209 8.3)
Blood or Blood product 93 16 0.6) 12 0.5)
Medication 7,652 2,192 (82.3) 2,163 85.7)
Healthcare-associated infection 355 1 0.0) 1 0.0)
Information technology system failure 9 6 0.2) 6 0.2
Medical device or equipment 246 6 0.2) 5 0.2)
Nutrition 201 21 0.8 18 ©0.7)
Fall 11,611 16 0.6) 9 0.4
Medical supply 733 1 0.0) 1 0.0)
Suicide/Self-harm of patient 225 5 0.2 5 0.2)
Other? 2,270 83 (.1 72 2.9)
Classes of incident
Near miss 6,038 2,012 (75.5) 1,983 (78.5)
Adverse event 19,179 638 (3.9 528 (20.9)
Sentinel event 277 14 0.5) 14 0.6)
Degree of harm
No harm 11,955 2,388 (89.6) 2,284 (90.4)
Recovery after treatment 7,805 182 6.9 159 6.3)
Temporary harm 3,800 65 (2.4 57 2.3)
Long term harm 1,657 15 0.6) 11 0.4
Permanent harm 34 1 0.0 1 0.0
Death 241 13 0.5 13 0.5
Total 2,664 (100.0) 2,525 (100.0)

HIT: health information technology: EMRS: electronic medical record system; KOPS: Korea Patient Safety Reporting and Learning System.
UInclude patient agreement, documentation, patient transport, patient identification.
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Table 4. Preventability of HIT-related incidents, 2016 - 2019.

Variables

HIT-related

HIT incident
HIT-preventable

preventable rate (%)

(n) (n)
Incident type
Surgery 13 13 100.0
Procedure 11 11 100.0
Anesthesia 2 2 100.0
Examination 291 235 80.8
Blood or Blood product 16 16 100.0
Medication 2,192 2,113 96.4
Healthcare-associated infection 1 1 100.0
Information technology system failure 6 5 83.3
Medical device or equipment 6 6 100.0
Nutrition 21 20 95.2
Fall 16 16 100.0
Medical supply 1 1 100.0
Suicide/Self-harm of patient 5 5 100.0
Other” 83 59 71.1
Types of healthcare institutions
Tertiary hospital 581 561 96.6
General hospital 715 633 88.5
Hospital? 49 43 87.8
Clinic? 1 1 100.0
Pharmacy 1,318 1,265 96.0
Classes of incident
Near miss 2,012 1,921 95.5
Adverse event 638 568 89.0
Sentinel event 14 14 100.0
Degree of harm
Harm 276 259 93.8
Recovery after treatment 182 166 91.2
Temporary harm 65 64 98.5
Long term harm 15 15 100.0
Permanent harm 1 1 100.0
Death 13 13 100.0
No harm 2,388 2,244 94.0
Total 2,664 2,503 94.0

HIT: health information technology.

U Includes patient agreement, documentation, patient transport, patient identification

? Includes hospital, Geriatric hospital, and Psychiatric hospital

 Includes clinic and dental clinic
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Table 5. Preventability of EMRS-related incidents, 2016 - 2019

EMRS incident

Variables EMRS-related (n) EMRS-preventable (n) preventable rate (%)
Incident type
Surgery 12 12 100.0
Procedure 10 10 100.0
Anesthesia 2 2 100.0
Examination 209 191 91.4
Blood or Blood product 12 12 100.0
Medication 2,163 2,083 96.3
Healthcare-associated infection 1 1 100.0
Information technology system failure 6 5 83.3
Medical device or equipment 5 5 100.0
Nutrition 18 17 94.4
Fall 9 9 100.0
Medical supply 1 1 100.0
Suicide/Self-harm of patient 5 5 100.0
Other? 72 48 66.7
Types of healthcare institutions
Tertiary hospital 553 539 97.5
General hospital 611 559 91.5
Hospital? 42 37 88.1
Clinic? 1 1 100.0
Pharmacy 1,318 1,265 96.0
Classes of incident
Near miss 1,983 1,899 95.8
Adverse event 528 488 924
Sentinel event 14 14 100.0
Degree of harm
Harm 241 228 94.6
Recovery after treatment 159 147 92.5
Temporary harm 57 56 98.2
Long term harm 11 11 100.0
Permanent harm 1 1 100.0
Death 13 13 100.0
No harm 2,284 2,173 95.1
Total 2,525 2,401 95.1

EMRS: electronic medical record system.

UIncludes patient agreement, documentation, patient transport, patient identification
?Includes hospital, Geriatric hospital, and Psychiatric hospital

 Includes clinic and dental clinic
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5% 1. soly 3T

import csv, re, string

key_emr = ['emr”, "EMR’, "9JF7]&", "ocs', "OCS", "AE", "FE", "7 7|2" " o]|E", "guo]E", "update”, "Update’, "up date", "ZE A" "A|AH",
"program’, "Program", "system’, "System", " E|H0] A", "&<}", "pop up", "Pop up’, "popup’, "Popup”, "#H", "HA, "QFHR" "pacs', "PACS", "ERM", "
ojulA]", "AHR", "SF", "AFH", " Ho]A", "HARI", "GE]u]", "2ullE", "HEE", "7]&2%L", "ADR", "dEo 4TS

key_act = ['FH&", "g", ", 71", V1A, 'RE], V1E R, "B, AV, "o, EA, g, A, A d/c", "D/C, "EAY, "B,
AN e RO oy g

key_error = ['+2', "§17", "oF", "L, "FE", "&", "error’, "Error’, "&2Y', "EF", ", "B}, "F71", "HL", "A9']

cat_emr_count=0

cat_act_count=0

cat_error_count=0
f=open('Med_harm_event.csv','r'

ff=open( MHE_count2.csv','w', newline="")

rdr=csv.reader(f)
wr=csv.writer(ff)

for x in rdr:
case_ID=x[0]
text_report=x[1]
for y1 in key_emr:
if yl in text_report:
cat_emr_count+=1
for y2 in key_act:
if y2 in text_report:
cat_act_count+=1
for y3 in key_error:
if y3 in text_report:
cat_error_count=1
wr.writerow([case_ID, cat_emr_count, cat_act_count, cat_error_count])
cat_emr_count=0
cat_act_count=0
cat_error_count=0

f.close()
ff.close()

f=open( MHE_count2.csv','r'
ff=open( MHE_count_result2.csv','w', newline="")

print_list=[]
YN_keyword=0

rdr=csv.reader(f)
wr=csv.writer(ff)

for x in rdr:
case_ID=x[0]
YN_EMR=int(x[1])
YN_act=int(x[2])
YN_error=int(x[3])
emr_act=YN_EMR+YN_act
act_error=(YN_error*10)+YN_act
if YN_EMR ) 0:
if YN_act )= 2:
YN_keyword=1
else:
YN_keyword=0
elif act_error ) 11:
YN_keyword=1
else:
YN_keyword=0
print_list=[case_ID, YN_keyword]
wr.writerow(print_list)

f.close()
ff.close()
Furg
1. Q&2 7| B E7I1Z, FRCHHALT A4 B 114, 2018, available at: https://www.kops.or.kr/portal/board/reference/boardDetail.do#
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Change in Quality of Tuberculosis (TB) Care since National

Quality Assessment Program of TB Healthcare Service
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Purpose: This study aims to examine the quality of tuberculosis (TB) care after the 1° to 3" national quality assessment
(QA) program for TB healthcare service in Korea was conducted.

Methods: We analyzed Health Insurance Review & Assessment Service (HIRA) claims data of new TB patients during
the period of January to June from 2018-2020. The new TB patients were defined as TB patients reported to Korea
Centers for Disease Control and Prevention Agency (KCDA). The unit of analysis was the patient. Chi-square tests
were used to analyze the differences in indicator value according to the types of medical facilities. The QA indicators of
TB care were divided into 3 areas consisting of the following 7 quality indicators: 4 indicators of diagnosis test (the rate
of acid-fast bacilli smear, the rate of acid-fast bacilli culture, the rate of Mycobacterium tuberculosis-polymerase chain
reaction, drug susceptibility test), 1 compliance of treatment guideline, and 2 indicators of care management of TB
patients (encounter rate, day of therapy).

Results: The QA program for TB care was conducted among 8,246 patients from 534 facilities in 2020. The value of the
7 quality indicators was shown to increase as a result of the QA program. The indicators of the diagnostic test were all
higherthan 95%, with the exception of the drug susceptibility test which was 84.8%. Both indicators for care management
of TB patients were 88.5%.

Conclusion: The quality of TB care has been improving with the implementation of the QA program. In order to continue to
improve the quality of TB care, it will be necessary to disclose the results of the QA program in medical facilities in the future.
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National Health Insurance claims
data

Health Insurance claims data of
physician visits from January to
June in 2020
(N=27,833)

!

Health Insurance claims data for TB
(V000)
(N=27,828)
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TB-net new TB patient data

Reported as new TB patient
January to June in 2020
(N=9,870)

1 Duplication (N=1)

New TB patient
(N=9,869)

New TB patient and health Insurance claims
data for TB
(N=8,608)

Bxclesded Health center (N=239)

Resistant TB (N=123)

Target population of QA program
(N=8,246)

Figure 1. Study population in 2020 QA program.
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Table 1. Quality indicator of TB care.
Indicator Formula Time of calculation

—_

Required . Performance rate of acid-fast bacilli smear

diagnostic test

2. Performance rate of acid-fast bacilli culture

3. Performance rate of M.tuberculosis-
polymerase chain reaction

4. Performance rate of susceptibility test of

medicine
Treatment 5. Compliance rate of treatment regimen
guideline
Management of 6. Physician visit of TB patient
TB patient

7. Days of therapy

(number of acid-fast bacilli smear/number of
new respiratory TB case) x 100

(number of acid-fast bacilli culture/number of
new respiratory TB case) x 100

(number of M.tuberculosis-polymerase chain
reaction/number of new respiratory TB case)
x 100

(number of susceptibility test of medicine/
number of new respiratory TB case) x 100

(Compliance rate of treatment regimen/number
of new respiratory TB case) X 100

(Mean number of physicians visit per patient/6
times) X 100

[Sum of therapy days by patient/ (180days x
number of patient)] x 100

Before 60 days ~ after
14 days of TB diagnosis

Before and after 60 days
of TB diagnosis

Before and after 14 days
of TB diagnosis

Patient visit physician
at least 6 times

Patient should take
medicine for 180 days

1) Indicator 1-4 disease: respiratory TB (A15, A16), miliary TB (A19)

2) Indicator 5-7 disease: respiratory TB (A15, A16), TB of nervous system (A17), TB of other organ (A18), miliary TB (A19)
3) All of test and medication conducted by own healthcare institution and other institution

'ARE U 9BV ANRAYTES oIV 95, 2T
AMGE 201178 Alskar 9la, Azt 100789 2EAE Aasts 9&7|¢2 PPM ool € &= it

AGZHEALE Wgh o)2713o] Wixste] AT W, Hokel, HAg

T& 55 APsHA st= PPM
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20189 12} ¥ 244 ¥71] 24718 71#E 620
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%‘l“:

53471, &A= 8,246
Ho|1 99t} QoFHYLe 331 &
At 28 dd FSAPT BEoke
PPM71#2 20204 32} H7toA 1617]3H30.1%)°] 1L

2kt= 6,8409(82.9%)°19 2 W, Non-PPM7|#EH2 373

A, A A= 10,2977801%11L, 20209 3% A3 & 7]3H69.9%), 1,40678(17.1%)S ZAHHTable 2).
Table 2. The general characteristics of healthcare institution in quality assessment(QA) (No.(%)).
First QA! (2018) Second QA (2019) Third QA (2020)
Category
No. of No. of No. of No. of No. of No. of
institutions patients institutions patients institutions patients
Total 620 10,297 572 9,293 534 8,246
Eypej“‘ of  Tertary 2 68 3812 (7.0 2 @3 3451 (7)) 42 79 3138 (8.1
ospital hospital
Eene_ral 284 (458) 5572 (54.1) 283 (495 5212 (56.1) 284 (53.2) 4623 (56.1)
ospital
Hospital 211 (34.0) 708 6.9) 185 (32.3) 527 (5.7 137 25.7) 379 (4.6)
Nursing
hospital ) ) ) ) 18 18
Clinic 83 (13.4) 145 (1.9 62 (10.8) 103 (1.1 53 9.9) 88 1.1
Types of PPM? 125 (20.2) 7,802 (75.8) 158 (27.6) 7,715 (83.0) 161 (30.1) 6,840 (82.9)
agency
Non-PPM 495 (79.8) 2,495 (24.2) 414 (72.4) 1,578 (17.0) 373 (69.9) 1,406 (17.1)
TQA: Quality Assessment
2PPM: Private Public Mixed
Figure 29} Zo], A9oelgo] AL8 Aug4= 10 o] F78 WA 28 Txo] Aubd SHL AWE
|7t & Zo=2 A4AFY 20109 48,1019, ASA A3, 20209 7 JEEE 9/30] 4,82682E 58.5%
36,3054 20209 24,3507, A¥A= 19,9332 & AXFTh AFS 104 #o= 83 A3} 804 ©f
2 At $Z0 7 A4S Ayol 1,849 02 22.4%E AAIL, 707t 19.2%E
B B0 Qub EAHS WE AL Table 3 AL, Aol RopdSE wHste] Fase 4L
3 2tk A9 AgdE AL o] g 2 AgEY uolnh w9 A4uY S0 Hebs Aud A7t
(V000)7t d&5 o= - J¢o] Z dx=d 1~6¥ IEW  93.3%S AHA| et

77 Quality Improvement in Health Care



Figure 2. The number of TB patient. * Source: KCDA, 2021

Table 3. General characteristics of TB QA program patients.

A% 454 woto] = A% AAHA Q el 8
Al

g &0jg, oIE, o3+

Incidence rate per
100,000
90

80 - 789 785
728 -

e Total cases of TB

2014

m New cases of TB

2015

2016

8.
14 6,.8«7
~———(32
| — *-—»69.4
50 5»15
s '-*\,4?_,4 o

| “~e 13338
| 20,000
20

10,000
10

0

2010 2011 2012 2013 2017

—@—Incidence rate

2018 2019 2020

Number of patients

60,000

50,000

40,000

Variables First QA (2018) Second QA (2019) Third QA (2020)

Total 10,297 (100.0) 9,293 (100.0) 8,246 (100.0)

Age <10 years 19 0.2) 10 0.2 9 0.2
10~19 years 183 1.7) 138 1.5) 86 1.0

20~29 years 813 (7.9 648 (7.0) 573 6.9

30~39 years 908 8.8) 768 ®3) 632 7.7)

40~49 years 1,201 (11.7) 984 (10.6) 878 (10.6)

50~59 years 1,725 (16.8) 1,553 16.7) 1,286 (15.6)

60~69 years 1,639 (15.9) 1,557 (16.7) 1,351 (16.4)

70~79 years 2,011 (19.5) 1,825 (19.5) 1,582 (19.2)

=80 years 1,798 17.5) 1,810 (19.5) 1.849 (22.4)

Gender Male 5,995 (58.2) 5,359 (57.7) 4,826 (58.5)
Female 4,302 (41.8) 3,934 (42.3) 3,420 (41.5)

Type of Health insurance 9,766 (94.8) 8,740 (94.0) 7,694 (93.3)
nsurance Medical aid 531 (5.2) 552 (5.9 552 6.7)
Disease A15 (Respiratory TB, confirmed) 5,751 (55.9) 4,220 (45.4) 3,366 (40.8)
A16 (Respiratory TB, not confirmed) 5,326 (51.7) 3,825 (41.2) 3,629 (44.0)

A17 (TB of nervous system) 105 (1.0) 47 0.5 65 0.8

A18 (TB of other organ) 1,416 (13.8) 1,081 (11.6) 1,034 (12.5)

A19 (Miliary TB) 177 1.7) 120 (1.3) 152 (1.9
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3. WA E AT} 42 37 Wrhue £Yso] 84.8%2 ThE Ao H]3
A @2 ot X8 #EAW 28R #5
A% AR A Table 4ol AN H1SL 20, B 2020W 97,162 9 ¥SL, 20193} B Ak
7t o] mE A ;o] AKH R A7F FAIU AL S Hh 2] JHoA 2 R EE(R H6)
2 Uehdth A 999] SASEAA AAE(HE)E 3] = e 2, FETE2 20204
22 1.4% point, 32Fo= 1.0% pointZ 7 A 96.1%2 AF3] = S~zo0]9]
AT, 20204 95.4%3ck. SHAISAAAL AA& (A
Table 4. The result of QA! indicators by time of QA (%).
Indicator F(I;Btl%A Se((:; 6‘ ld Q;QA (Increase) T?Zlgi SA (Increase)
Required 1. Performance rate of acid-fast bacilli smear 95.8 96.2 ©041) 97.1 ©0.91)
diagnostic test
2. Performance rate of acid-fast bacilli culture 95.5 96.4 ©0.91) 96.6 ©0.21)
3. Perf.ormanc.e rate of M.tuberculosis-polymerase 9.0 94.4 141) 95.4 aoh
chain reaction
4. Performance rate of susceptibility test of medicine - - 84.8 -
Tre.atrltlent 5. Compliance rate of treatment regimen 96.8 97.1 ©0.31) 97.1 0.0)
guideline
Management 6. Physician visit of TB patient 88.2 88.3 ©0.11) 88.5 ©0.21)
of TB
7. Days of therapy 95.9 95.9 0.0) 96.1 ©0.21)
' QA: Quality Assessment
Table 5= 237 A 1= A=271 T74 HFE A4 €2 87.4%% non-PPM71# 69.3%°] B
HE FEsto] AuE ot Amr|d SRERE FE o WS =3t A= 2EA TE(XHES5)2 =
AW EQE o A ETHA AAEHED), FAFEIS 95% E UEgoy, oAt 56.3%= R%
& oldolA= 90% oldolgle o Y SHolA AR} HEHE(RH6)2 S FHY

Y,

5

.6%, 83.5%= Ikt HASEZAA
AA SR #3)2 ST ool 95% olFo = =%
O}, 3AEIIEE AUt QFH YA 62.5%, Ll
A 78.5%= A UEth. FAIERAS AAF AAERE
4)o HAFoA 70.3%= 7 Fokal, PPM7|39] kA

F
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Table 5. The result of 3 Quality Assessment(QA) indicators by medical institution (%)

Type of institution

Type of agency

nellezgore Tertiary General Hospital Nursing Clini ol PPM Non- —val
hospital hospital ospita hospital e p-value PPM pvalue
Rfequlred. 1. Pe.rformance .rzfte of 975 97.1 94.9 9.8 88.6 001 975 5.1 <001
diagnostic test acid-fast bacilli smear
2. Performance rate of 97.3 96.7 92.4 9.8 85 (001 975 925 <001
acid-fast bacilli culture
3. Performance rate
of M.tuberculosis-
. 96.4 95.7 88.7 62.5 78.5 <.001 96.4 90.7 <.001
polymerase chain
reaction
4. Performance rate of
susceptibility test of 91.7 81.1 70.3 85.7 82.4 <.001 87.4 69.3 <.001
medicine
Treatment 5. Compllance rate of 9.3 97.9 95.5 56.3 9.5 <001 970 975 (001
guideline treatment regimen
Management 6. Physician visit of T8 87.8 89.2 86.2 94.5 87.5 003 88.8 863 <001
of TB patient patient
7. Days of therapy 96.7 96.0 93.5 88.2 91.9 <.001 96.5 94.0 <.001
V. o1& 2w 43 &2 wole a%E 7FAHA ¥rd
T AT =4, Y9571 T L BHYRFEE FE
ol T F 23 MY WA Aol e A% A AmEgre ), 2N $Eg AEES Astus A
29 4 #y dFZ AnEE AE BHOE sttt HrFoz QW YoA Zho] Uttt w3 FEE non-
A9 1794 7k 20184 13 WK AKOR 20208 PPM Z|old 2XE BEAY 2482 Asknt A
7HA A8 Adt, 27| 224 &40, 2SR T 3709 ®ZEo] ¥ FAMS Hth o]yt AL U £F
3 0.3
T
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O g2 deHE =

337 A

I 7188 WL
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9794 B St A3,

o
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A, 374 F7HEE = AR EA AAE(HIR
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At} 20174 -3yt ofulH7
2kl 63.8%~87.1% ol AE Ao] Hlaj(16], 15 2
AP A, 7 A

w31g AR, °]

A At

i P

She Py

I FAlle 22 A
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Purpose: This study tested the effectiveness of brochure- and video-based education on managing surgical site infections
by operating room health personnel.

Methods: From April 20 to May 4, 2021, 34 operating room health personnel were subjected to training on surgical site
infection management using brochures and educational videos. A survey was then conducted on knowledge, perception,
and adherence regarding surgical site infection management.

Results: After receiving training on surgical site infection management, the knowledge score increased significantly
(15.15+2.09 vs.19.70+1.96, p<.001). However, the perception and adherence scores were already near perfect before the
intervention and did not further increase after the intervention.

Conclusion: Itis necessaryto develop and utilize continuous and substantive educational programs to improve perception
and adherence of surgical site infection management.
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&R A7 A(surgical site infection, [SSI)2 A|AEA
719-(World Health Organization, [WHO])2Q] d+to] uw}
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ALY (health care-associated infections, [HAI])
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Table 1. Knowledge of surgical site infection management.

No Variables
1 Contact only sterilized items (instruments)
2 Apply non-contact technique
3 Wear clean operating clothes, hats, masks, etc.
4 Remove artificial nails, rings and watches
5 Apply hand sanitizer when your hands are wet
6 Wearing gloves can replace hand hygiene
7 Some bacterial spores are acceptable
8 Equipment used should be cleaned as soon as possible
9 Can be used by replenishing disinfectant
10 All sterilizers are subjected to bowie dick test
11 Avoid hair removal if possible
12 Administer antibiotics within 60 minutes before skin incision
13 Maintaining the patient's normal body temperature before and after surgery
14 Stop taking immunosuppressants
15 Use of blood sugar control protocol
16 Continue to administer prophylactic antibiotics if drainage is present
17 Consider administering prophylactic antibiotics for up to 48 hours after the end of surgery in arthroplasty
18 It is recommended to maintain positive pressure ventilation in the operating room
19 Leave the operating room door open
20 Cleaning before surgery in case of blood contamination
21 Closing the operating room after filthy-infected surgery

Table 2. Perception and adherence of surgical site infection management.

No Variables
1 Contact only sterilized items (instruments)
2 Apply non-contact technique
3 Wear clean operating clothes, hats, masks, etc.
4 Remove artificial nails, rings and watches
5 Apply hand sanitizer when your hands are wet
6 Wearing gloves can replace hand hygiene
7 Some bacterial spores are acceptable
8 Equipment used should be cleaned as soon as possible
9 Can be used by replenishing disinfectant
10 All sterilizers are subjected to bowie dick test
11 Avoid hair removal if possible
12 Administer antibiotics within 60 minutes before skin incision
13 Maintaining the patient's normal body temperature before and after surgery
14 Stop taking immunosuppressants
15 Use of blood sugar control protocol
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A e Ao Us] 9 $A(KWNUIRB-2021-02-
010-001)& &2 o|FHE 449 20U FE 59 4A7}A]
ArotdTh A4 HY9] oS w2 & A4

AT ol A 59 H3, 7H?lzél"'i Hoo| #f @?LXV}
20 A% F A7 AL 58 T FAAY UEe
s FET ALS & F FYA0 AEE T
A7 Aol Hs) A2 F AFHEATL
THES 4 I EE 20| ARttt o] F ol Aol
NI rERAEEHd 2§ Z209s 8 H, =
ol e A4, A4, 3 J=E
FZ23tE A7 1A AEAE AHEsto] Am £
AYsPL, SHET 5 A4, +P=s 22 =15
AHEste] Brkshlth w4 Aol 10-158 F =7t

5. A% B4

Ag= B4 2 SPSS statistics 24.0 (IBM, New
Uork City, NY, USA)< ©]-&5to] &EAI5k3ith. thidAte] ¢
Htzo] EAJL A4 wEg mEygy FFHE mlolsty
o wSng2 09 Ag H, T R SeR T
R 4], Q14] P L= Pajred t-testS 0]-8-5Fo] B4t

2 Uy, B 9% 32.74+5.4741% AEAHE
njgo] 227(81.5%)AL, T L SIS E 44
g 27 16%8(59.3%)°10th. o=r|# & 2FFES ¥
T 7.55+4.89d0]30 1, AR ZF FQl =TS &
A 2RAEL i 4.00+3.7490190ch THSAE 247
(88.9%), ZtZZFAE 3%(11.1%) R, Lyt Argdo] 25

8(92.6%)°131

TH(Table 3).

A4 Hees 151542 09*401] A A=

= 19.70£1.968 22 {54 F

StRoEg A 17Hde AR H A= -7.982, p<.001)

9= 3
Hoz fo

D& A 74.11+£1.9980A4 1& &
A] 74+0.94¥ 08 &89t &
folstA] gkgtom g A27H4L 71 4E A= -1.4
p =.168)(Table4).

9l
Axoz

w& A 73.11+£2. 991401]/\1 i1s &
4.

w4 ARFANE OB oo
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Table 3. General characteristics of study participants.

(N=27)
Characteristics Categories n (%) or Mean+SD
Gender Male 8(29.6)
Female 19 (70.4)
Age <30 9(33.3)
30-39 16 (59.3)
=40 2(7.4)
Mean+SD 32.74+5.47
Marital status Unmarried 22 (81.5)
Married 5(18.5)
Education College graduation 9(33.3)
University graduation 16 (59.3)
> Graduate school 2(7.4)
Total clinical experience (years) 5 10 (37.0)
5-9 9(33.3)
>10 8(29.6)
Mean+SD 7.55+4.89
Current department experience (year) 5 18 (66.7)
5-9 7 (25.9)
>10 2(7.9)
Mean+SD 4.00+3.74
Occupation RN 24 (88.9)
LPN 33111
Work position Staff 25(92.6)
Senior staff 137
Unit manager 13.7)

RN, Registered Nurse; LPN, License Practical Nurse

Table 4. Scores of knowledge, perception, and adherence for surgical site infection management before and after education.

(N=27)
Pre education Post education
Variables t p
Mean*SD
Knowledge 15.15+£2.09 19.70£1.96 -7.982 <.001
Perception 74.11+1.99 74.74+0.94 -1.419 .168
Adherence 73.114£2.99 74.07+2.13 -1.284 211
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