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Purpose: Pressure ulcers (PU) are significant diseases with substantial social and economic burdens, necessitating the
monitoring of their occurrence and exacerbation. This study evaluated the accuracy of PU diagnostic codes and present
on admission (POA) indicators.

Methods: Using cross-section analysis, PU diagnostic codes and POA indicators were compared with PU reports to
assess their accuracy among patients with myocardial infarction, ischemic stroke, or hemorrhagic stroke who are

registered in the regional cardiocerebrovascular disease center registry between the second half of 2018 and second
half of 2022.

Results: Among 3,762 patients, 512 (13.6%) had PU according to the PU reports. During the analysis period, the accuracy
of PU diagnostic codes was 56.1%, increasing from 17.5% in the second half of 2018 to 86.8% in the second half of
2022. The accuracy of POAY and N indicators was 98.4% and 55.1%, respectively. The accuracy of the POA N indicators
decreased from 80.0% in the second half of 2018 to 50.0% in the second half of 2022.

Conclusion: Presently, the accuracy of the PU diagnostic codes and POA indicators is low. To improve the accuracy of PU
diagnostic codes and POA indicators within the administrative data, strategies, such as improving perceptions among
healthcare professionals, implementing education, and introducing evaluation measures, should be initiated.
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Number of patients with pressure ulcer diagnosis codes
entered among patients with pressure ulcer reports

Accuracy of pressure ulcer diagnosis codes %) =

Number of patients with pressure ulcer reports among the target patients

Figure 1-1. Formula 1: Accuracy of pressure ulcer diagnosis codes.

Accuracy of POA Y’ indicator (%) =

Number of patients with POA indicator tagged as

Y’ of pressure ulcer diagnosis codes

Number of patients with out-of-hospital pressure ulcers
among patients with pressure ulcer diagnosis codes entered

Figure 1-2. Formula 2: Accuracy of POA Y’ indicator.

Number of patients with POA indicator tagged as

‘N’ of pressure ulcer diagnosis codes

Accuracy of POA ‘N’ indicator (%) =

Number of patients with in-hospital pressure ulcers
among patients with pressure ulcer diagnosis codes entered

Figure 1-3. Formula 3: Accuracy of POA ‘N’ indicator.
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Table 1. Incidence and prevalence of pressure ulcers in analyzed patients.

2018 2019 2020 2021 2022
Second First Second First Second First Second First Second Total
half half half half half half half half half
Number of patients with pressure ulcers 17 14 15 27 25 18 15 12 14 157
occurring in the hospital (%)" (4.2) (3.2) (3.5) (7.1) 6.1) (4.0) (3.3) (3.1) (3.3) (4.2)
Number of patients with pressure 23 20 21 31 29 26 69 58 77 354
ulcers occurring outside the hospital (%)? (5.7) (4.6) 4.9) (3.2) (7.0) (5.8 (15.1) (15.2) (18.2) 9.4
Total number of patients 40 34 36 58 54 44 84 70 91 511
with pressure ulcers (%)? (10.0) (7.8) (8.5) (15.3) (13.1) 9.8) (18.4) (18.3) (21.5) (13.6)
Total number of patients in registry 401 434 425 380 412 447 457 382 423 3,761
1) In-hospital pressure ulcer incidence rate
2) Out-hospital pressure ulcer incidence rate
3) Pressure ulcer prevalence rate
Table 2. Incidence and prevalence of pressure ulcers by diseases in analyzed patients.
2018 2019 2020 2021 2022
Second First Second First Second First Second First Second Total
half half half half half half half half half
Number of patients with pressure 5 0 1 3 1 3 2 4 2 21
ulcers occurring in the hospital (%) 6.0) 0.0) 1.2) 4.2) 1.4) (3.0) (2.5) (4.4) 2.7) 2.9)
Number of patients with pressure 1 0 0 1 2 2 11 8 6 31
Myocardial  ulcers occurring outside the hospital (%)? 1.2 0.0) 0.0) (1.4) (2.8) (2.0) (13.8) 8.9 8.1) (4.2)
infarction Total number of patients 6 0 1 4 3 5 13 12 8 52
with pressure ulcers (%) (7.2) 0.0 1.2 (5.6) (4.2) (5.1) (16.3) (13.3) (10.8) (7.1)
Number of patients in registry 83 80 85 71 72 99 80 90 74 734
Number of patients with pressure 7 6 7 9 11 5 6 1 7 59
ulcers occurring in the hospital (%) (3.2) (2.5) (2.9 (4.6) (4.6) 2.2) 2.3) 0.5) (2.9) (2.8
Ischemi Number of patients with pressure ulcers 6 6 9 10 12 11 22 17 25 118
Shemicoccurring ousside the hospital (%) 28) 25 67 G (GO @48 835 GD 104 G7)
Total number of patients 13 12 16 19 23 16 28 18 32 177
with pressure ulcers (%)? 6.0) (5.0) 6.5) 9.6) 9.7) (7.0) (10.9) (8.6) (13.3) 8.5
Number of patients in registry 217 242 245 197 238 228 258 209 241 2075
Number of patients with pressure 5 8 7 15 13 10 7 7 5 77
ulcers occurring in the hospital (%)" (5.0) (7.1) (7.4) (13.4) (12.7) (8.3) (5.9) (8.4) (4.6) 8.1)
Number of patients with pressure ulcers 16 14 12 20 15 13 36 33 46 205
Hemorrhag- occurring outside the hospital (%)? (15.8) (12.5) (12.6) (17.9) (14.7) (10.8) (30.3) (39.8) (42.6) (21.5)
fe stroke Total number of patients 21 22 19 35 28 23 43 40 51 282
with pressure ulcers (%)? (20.8) (19.6) (20.0) (31.3) (27.5) (19.2) (36.1) (48.2) 47.2)  (29.6)
Number of patients in registry 101 112 95 112 102 120 119 83 108 952

1) In-hospital pressure ulcer incidence rate
2) Out-hospital pressure ulcer incidence rate
3) Pressure ulcer prevalence rate

VoL 30, Number 2, 2024 4
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Figure 2. Accuracy of pressure ulcers diagnosis coding by disease.
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Figure 3. Accuracy of POA indicator tagging.
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Table 3. Accuracy of POA indicator tagging by disease.
2018 2019 2020 2021 2022
Second First Second First Second First Second First Second Total
half half half half half half half half half
In-hospital 2 0 0 3 0 1 1 1 2 10
-POAN 2 0 0 2 0 1 1 1 1 8
- Others 0 0 0 1 0 0 0 0 1 2
Myocardial POA N indicator accuracy  100.0% - - 66.7% - 100.0% 100.0% 100.0% 50.0% 80.0%
infarction Out-of-hospital 0 0 0 0 1 2 1 3 3 10
-POAY 0 0 0 0 1 2 1 3 3 10
- Others 0 0 0 0 0 0 0 0 0 0
POA'Y indicator accuracy - - - - 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%
In-hospital 2 5 2 4 8 3 5 1 7 37
- POAN 1 3 1 3 6 2 2 0 4 22
- Others 1 2 1 1 2 1 3 1 3 15
Ischemic POA N indicator accuracy  50.0% 60.0% 50.0% 75.0% 75.0% 66.7% 40.0% 0.0% 57.1% 59.5%
stroke oyt of-hospital 0 0 1 7 6 6 9 6 22 57
-POAY 0 0 0 7 6 6 9 6 22 56
- Others 0 0 1 0 0 0 0 0 0 1
POA'Y indicator accuracy - - 0.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 98.2%
In-hospital 1 7 3 11 9 9 7 1 3 51
-POAN 1 7 2 5 4 3 0 1 1 24
- Others 0 0 1 6 5 6 7 0 2 27
Hemorrhagic POA N indicator accuracy  100.0%  100.0% 66.7% 45.5% 44.4% 33.3% 0.0% 100.0% 33.3% 47.1%
stroke  o-of-hospital 2 4 2 7 13 9 21 2 42 122
-POAY 0 4 2 7 13 9 21 22 42 120
- Others 2 0 0 0 0 0 0 0 0 2
POA'Y indicator accuracy 0.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 98.4%
In-hospital 5 12 5 18 17 13 13 3 12 98
-POAN 4 10 3 10 10 6 3 2 6 54
- Others 1 2 2 8 7 7 10 1 6 44
POA N indicator accuracy  80.0% 83.3% 60.0% 55.6% 58.8% 46.2% 23.1% 66.7% 50.0% 55.1%
ol Out-of-hospital 2 4 3 14 20 17 31 31 67 189
-POAY 0 4 2 14 20 17 31 31 67 186
- Others 2 0 1 0 0 0 0 0 0 3
POA'Y indicator accuracy 0.0% 100.0% 66.7% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 98.4%

VoL 30, Number 2, 2024 8
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Purpose: Supply and storage of medical materials are critical components of hospitals. A standardized supply system
using time-series forecasting was implemented to provide wards with timely supplies based on actual needs. This
approach helped reduce storage issues and minimized related nursing tasks.

Methods: The project was conducted in two stages to address different supply cycles and the challenge of forecasting
the quantity required for the ward’s needs. In the first stage, supply cycles were standardized to five times per week,
and the location and size of the storage cabinets were standardized across all wards. In the second stage, ward storage
cabinets were automatically replenished with new cabinets stocked with standardized items based on past usage.

Results: The mean weekly transported supply quantity decreased from 6,278 to 5,481 (12.7%). The mean inventory
across all wards reduced from 3,471 + 1609 to 1,741 + 354 (p<.001), resulting in a 30% reduction in storage space. A
retrospective analysis revealed minimal emergency requests (0.1% of total supply) despite not keeping any items in
stock.

Conclusion: We confirmed the timely supply of the quantity required for ward needs through a ward logistics
standardization project. Storage-related issues and inventory management tasks are reduced by the daily exchange of
supply or storage cabinets and the accurate estimation of future demand based on past usage.
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Contractual r?sgl?lmi ;ni(lc:;r;;% and delivery Intermittent
PP purchase request
Cabinet I (outer) Cabinet II (middle) Cabinet III (inner)
Dressing Set Gloves
Gauze
Povidone Stick Mask
Coach Coach Medical supplies
Inspirometer Inspirometer mainly used in ward
_ Catheters
Respiratory care (Suction, Nelaton)
(O2 mask, Nasal prong,
Nebulizer, airway) Tubes
(Rectal, Chest)

Figure 1. Allocation of medical supplies in the storage cabinets of ward.

Identical per wards
Possible identical per wards
Ward-discretional
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Table 1. Summary of improvement activities.

Before

Phase 1 (2018) Phase 2 (2021~2022)

Ordering in 3 ways
Ordering methods g in 3 way

1-3 day per week,
Each ward receives items
on different days.

Supply cycle

Location of medical supplies Not standardized

depending on the type of items.

Automatically ordered
No changes )
based on usage quantity.

5 days per week

(Working day only) 7 days per week (Everyday)

An items are supplied at
Standardization of ” p? .
. K . a specified position
the size and location of cabinet L K
within the storage cabinet.

A &E HolHE TR ES}
SPSS version 28 (IBM
USA) n2 I8 olgat
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WA A 712H2021.08.23~2021.09.19)9] ¥437Hs

E2 86%, B AYLSE 6PolgloH, A T 7|7t
(2023.01.02~2023.01.29)9] HA7FsE2 85%, Bt A
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.027, WA} p=.047). AAHL
olA 5,48171= °F 13% HAastth. 350 S7Ht F
A= AE Ao o 7,927707HA] FAachHE RAE QL
At FEF HAF T3 2,897700014 2,212702 <F 24%
7489 HTable 2).



Table 2. Change of weekly quantities of the medical supplies being transported.

Before standardization

After standardization

Ward (2021. 08. 23. - 2021. 09. 19.) (2023. 01. 02. - 2023. 01. 29.) Me?n diffefrence
Mean Standard deviation Mean Standard deviation (after-before)

Ward A 166.5 44.5 197.5 102.1 32.0
Ward B 2,127.3 880.4 1,847.5 278.2 -279.8
Ward C 13,778.3 973.6 5,850.8 954.0 -7.927.5
Ward D 780.0 162.2 4,419.3 649.3 3,639.3
Ward E 6,022.8 614.2 6,382.8 610.6 360.0
Ward F 6,353.8 248.2 6,113.5 466.3 -240.3
Ward G 8,264.5 817.2 7,014.3 624.1 -1,250.3
Ward H 11,413.3 1,206.8 8,540.5 351.3 -2,872.8
Ward I 8,244.8 1,180.4 7,657.3 1,716.4 -587.5

Ward J 7,655.0 744.9 6,973.3 580.1 -681.8
Ward K 5,865.0 770.5 4,429.5 345.4 -1,435.5
Ward L 5,833.8 449.4 4,723.8 341.3 -1,110.0
Ward M 6,093.5 505.9 4,824.0 1,265.6 -1,269.5
Ward N 3,916.8 480.9 3,056.8 670.3 -860.0
Ward O 5,482.8 255.9 4,929.0 645.8 -553.8
Ward P 7,040.0 1,641.9 5,218.8 1,039.0 -1,821.3
Ward Q 5,159.0 772.0 4,778.8 633.1 -380.3
Ward R 4,004.8 194.0 3,405.8 566.7 -599.0
Ward S 7,027.8 986.9 6,053.5 563.2 -974.3
Ward T 6,531.8 635.4 5,725.5 759.2 -806.3
Ward U 7,279.0 1,183.7 7.684.3 849.6 405.3
Ward V 8,677.5 1,240.9 9.355.5 91.1 678.0
Ward W 7,465.3 1,265.0 7.426.5 132.6 -38.8
Ward X 6,314.3 467.1 6,099.5 418.6 -214.8
Ward Y 6,771.5 1,565.0 4,707.3 856.5 -2,064.3
Ward Z 5,981.8 1,052.6 5,031.3 499.4 -950.5
Ward @ 8,585.5 1,089.0 9,059.0 322.8 473.5
Ward B8 2,942.3 425.3 1,959.0 89.5 -983.3

Total 6,277.8 2,897.1 5,480.9 2,212.0 -796.9

Mean difference
(95% CIV; p-value

-796.9 (-1495.3 - 98.5);  -194.0 (-385.4 - -2.5);

p=.027

p=.047

1)CI: confidence interval
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Table 3. Change of the inventory amount.

2,648.5) (Table 3).

- AT 2070 FA1S] B

g 723} o] - 3,471 + 1609 7RoflA #E3} ]
1 £ 354 7|2 SAACR FoulsHA Z4asAtHp

.001; st #Fo]: 1999.47H, 95% Al=++3F: 1,350.3 -
8

- Before standardization After standardization Difference
(2021. 08. 23. - 2021. 09. 19.) (2023. 01. 02. - 2023. 01. 29.) (after-before)

Ward B 1,462 1,575 113
Ward C 2,545 2,898 353
Ward D 8,315 1,744 -6,571
Ward E 3,296 1,590 -1,706
Ward F 4,629 1,877 -2,752
Ward G 5,431 1,407 -4,024
Ward H 2,975 1,982 -993
Ward I 5,701 2,010 -3,691
Ward J 4,012 1,945 -2,067
Ward K 756 1,167 411
Ward L 4,147 1,711 -2,436
Ward M 2,374 1,501 -873
Ward N 3,336 1,610 -1,726
Ward O 4,797 1,629 -3,168
Ward P 3,464 2,188 -1,276
Ward Q 2,576 1,411 -1,165
Ward R 1,689 1,880 191
Ward S 3,980 1,760 -2,220
Ward T 3,818 1,067 -2,751
Ward U 4,163 1,509 -2,654
Ward V 3,350 1,887 -1,463
Ward W 5,387 1,819 -3,568
Ward X 5,240 1,728 -3,512
Ward Y 1,663 1,489 -174
Ward Z 3.339 1,868 -1,471
Ward a 4,816 2,025 -2,791

Total 97,261 45,275 -51,986

Mean difference (95% CI); p-value

-1999.4 (-2648.5 - -1350.3); p{.001

In the cases of Ward A and 8, their stocks managements were integrated to Ward B, Ward e, respectively.
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Study on the shelf life of sterilized products by packaging materials
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Yangju Hospital, Yangju, Director of Surgery and Anesthetic Nursing, Department of Surgery and Anesthetic Nursing, Armed
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Purpose: This study aimed to determine the temperature and humidity of a sterilized product storage site, examine the
appropriateness of the expiration dates according to the packaging materials used, and provide a basis for extending the
expiration dates.

Methods: The samples were stored in five departments of the Armed Forces Yangju Hospital after steam, E.O gas,
and plasma sterilization. Samples of nonwoven packaging materials were collected 12 times every two weeks from
to six months after the expiration date, and microbial culture tests were conducted. Paper-plastic pouch samples
were collected once at the expiration date of six months and tested for microbial culture. During the study period, the
temperature and humidity of the storage sites were measured once daily.

Results: The temperature and humidity of the storage area met the guidelines of the Central Supply Nurses’ Association;
however some cases exceeded the recommended ranges depending on the season. Microorganisms were cultured in
two of the 540 nonwoven packaging samples, and there was no contamination in the subsequent samples. No paper-
plastic pouch samples were cultured with microorganisms.

Conclusion: The expiration date of nonwoven packaging materials can be extended to six months for paper-plastic
pouches. Unnecessary costs can be reduced and the same expiration dates can be applied to prevent errors in nurses.
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<A, 54, Y, A E 25 Had" Al E
T&5& Hsta Qo Ao ZHE 60cm, HFEOA]
20cm, MO 22E 10cm °l4 oA AUt
7 B Al s Ha 22.6+1.79C oH. o
7} 23.9+£1.65CE 7H¢ =%, &40] 20.8+1.27C
2 7P A SAENeH F R4 7 Bd 29 Apol=
3.1CAH. ANOVA 4 23 2+ A8 2= 57 2=
BAHCE FOFt Aol 7} Q32 RISk tHTable 1). A
247 712 59t BYFEEA AF EEAIAI (2018)
&2 AA i

o] Y 2% 24Tol3tR F=3 I H8

(o]
=

GHEF a7 A -2 et HShE S SH o2 -
IS, 24, AR, WEHE, 4|5, 240

&°] 7P =9kaL, 93} ¥¥50] 50.9%= 7Y =kt
EEE B 41.3+16.17%=2 I HE5o] 47.4+
20.42%= 7V =40, Y3 EA0] 31.919.37%E F
HA9 gt FE Aol %¥ct. ANOVA B4 A}
Zr B8 S 54 A= FAFCE F3t o]t 9L

22 A5t H(Table 2). AA2+H 717 B¢ $9oF
HA AR BEAYAI (2018)9 AL FE 70%0]5H=
SE G g2 AA Fh 7IE 97.8% AL, T
FTEA, &40l 100%=2 S5 G HEo| 7P &
XL, A#;7E95.2%% 7P RSk

71 78.9% RomM, &40l 99.3%% ST @R H|
Table 1. Temperature of storage area(TC).
Storage area Mean+SD Min Max Valid n (%) F p
Central supply department 21.8+1.17 19.4 24.8 91.8 122.166 <.001
Operating room 20.8+1.27 16.3 24.7 99.3
Emergency room 23.2+1.43 18.2 26.7 88.3
Outpatient department 23.9+1.65 18.4 26.7 62.2
Surgical ward 23.2+1.35 17.6 25.5 50.9
Total 22.6+1.79 16.3 26.7 78.5
Table 2. Humidity of storage area(%).
Storage area Mean+SD Min Max Valid n (%) F p
Central supply department 31.949.37 20 53 100 20.144 <.001
Operating room 43.1+£12.51 20 64 100
Emergency room 43.2+16.02 20 69 96.6
Outpatient department 40.9+£16.25 20 65 95.2
Surgical ward 47.4+20.42 20 77 97.1
Total 41.3%£16.17 20 77 97.8
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2. ZRAE R o A% o 4 3FA9] 7 17} MEAE B#)oIA Kocuria
roseawt ©| HIE . o] BHFolA 2940] gle A
FAxE 2 B4E0 4 O & UVHE AR R © 2 I tH(Table 3).
O o FE 24E EAEY 48 897 F o/ Al
2 RS nfelet A3t= oh23t Er 2) B4t BEE 2HE 34859 24
D) FA2E 239 G459 2 F A BEo] IS A8 E.O 714, S Rel 942 15
NAZZPol A= 574 /‘1 HE ugEo] AEHA EAutt
FAEZE IR B9 29 54 Ay, AA 54078 (Table 3)
(F 1287 5 182 F 157 A 234 B4E 5
Table 3. Contamination results of sterile products
Nonwoven wraps (n=540) Paper-plastics pouches (n=15)
Storage area method of sterilization
2 weekly monitored 6 months of storage
Storage area Method of sterilization from 1 to 6 months of storage (weeks)
Storage area method
of sterilization #2 (6) ~ #12 (26) #1 (26)
#1 (4
Steam No growth No growth No growth
Central supply Central supply department No growth No growth No growth
department E.O gas
Central supply department No growth No growth No growth
Plasma
Steam No growth No growth No growth
Operating room Operating room No growth No growth No growth
E.O gas
glijrfgng room No growth No growth No growth
Steam growth No growth No growth
Emergency room Emergency room No growth No growth No growth
E.O gas
Egserrfaency room No growth No growth No growth
Steam growth No growth No growth
Outpatient Outpatient department
department E.O gas No growth No growth No growth
Outpatient department No growth No growth No growth
Plasma
Steam No growth No growth No growth
Outpatient Outpatient department
department E.O gas No growth No growth No growth
Outpatient department No growth No growth No growth
Plasma
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Comparison of Patient Safety Ethics of Health Professionals:
A Qualitative Content Analysis of the Ethical Principles by the

Type of Profession
Min Ji Kim

Senior Researcher, Healthcare, Law and Policy Center, Legal Research Institute of Korea University, Seoul, Republic of Korea

Purpose: This study aimed to determine the similarities and differences in patient safety ethical principles according to
the type of healthcare professional defined by South Korea's legislation.

Methods: This comparative study used a qualitative content analysis of the patient safety ethical principles established
by the central associations of each profession. In July 2024, we collected ethical principles, including codes of ethics,
guidelines, charters, oaths, and declarations. 17 out of 20 types of healthcare professionals ethical principles were
analyzed by unitizing, sampling, recording, coding, reducing, abductively inferring, and narrating.

Results: Among the 20 types of health professionals, including medical personnel and health and medical services
personnel, oriental medicine pharmacists and sanitarians did not have ethical principles. Physicians, nurses, and dentists
do not threaten patient safety in common with their own conditions or practices. The ethical principles of healthcare
professionals in the same clinical setting are not unified in either form or content.

Conclusion: Healthcare professionals require a unified ethical basis to share core ethical values and patient safety
cultures. Furthermore, a cross-sectional survey or focus group discussion evaluating knowledge, attitudes, and practices
of patient safety ethics may provide more scientific evidence for amending ethical principles.
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FA2 S AN LT SFRA A s F
Al el ATLE 58, AVYET P AAS 73
S AN, SRH(@T 43 FolH 2T HE goH

NES ), ARYEY D =98 5
2 AA, FH@T D AAE Bl SAA IF
2 03) 59 2 2L FZ37] 99 =AsErH22).
Ao R, thro] AHATE SUT HAT LA 1910
288 g B4 Fio] fotel B2 AES WSO 2N
Avte] A#)E 0.8 BYcH23]

Code Description Example
. Type of the profession applied by the ethical principle .
Profession Rk i Physician
including the data
Principle Type of the ethical principle describing the data Code of ethics
Physicians try to ensure patient safety and improve the
Content The unit of data describing patient safety ¥ v . P ¥ P
quality of healthcare together
Provision The structure expressing the data is included Article 6
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U2 TORARY (of] WhE OFALR} SHOFAL & 25, thE2 M9
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% Py HAYRAY AFS ioq%tﬂ 5
8 3 AR $E 2,152,571901 3, 1% P4k @ o]
QA AN 7t G AFoRA BESE AR S
1.108.93280.2 51.5%013, 51 48,5 BLeA
A, WIEE AEUS Wit o4 129,242 B BF

SH= QAL 2= 106,2047(82.2%)0]tk. X F2JAF 32,335
g, TAF 26,0969 F EFA = 4 26,455(81.8%)
3, 21,328(81. 7%)EL§ AL, AL F FHOJAL B

G52} 57 WA} 522] 81~82%Z o] Er}. HhHo| A
A2 ZE AL S ZH2E 8,2207 € 436,340 EEAF 5
2,8959(35.2%) ¥ 285,0978(65.3%) 2.2 9|51l 5% &
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SRTAL 734,04278, A7 FAL 161,257H o8 98l
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7, 19844 7WHet H 2
tH271.

Table 2. Legal basis and status of health professionals.

A NS Tt ot Faks

32

Domains Categories Basis law Legal status
Medical personnel Physician Medical service act article 2 (2) 1
Dentist Medical service act article 2 (2) 2

Doctor of Korean medicine

Midwife

Nurse

Medical service act article 2 (2) 3
Medical service act article 2 (2) 4

Medical service act article 2 (2) 5

License

Health and medical
services personnel

Assistant nurse

Pharmacist

Oriental medicine pharmacist
Medical technologist
Radiological technologist
Physical therapist
Occupational therapist
Dental technician

Dental hygienist

Health information manager
Optician

Emergency medical technician
Dietitian

Sanitarian

Health education specialist

Medical service act article 80 (1)
Pharmaceutical affairs act subparagraph 2 of article 2

Pharmaceutical affairs act subparagraph 2 of article 2

Medical service technologists act
subparagraph 1 of Article 1-2 & article 2 (1)

Medical service technologists act subparagraph 2 of article 1-2

Emergency medical service act subparagraph 4 of article 2 & article 36
National nutrition management act article 15 (1)
Public health control act article 6-2 (1)

National health promotion act article 12-2 (1)

Qualification

License

Qualification

License

Qualification
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Fe e AT &7 AHE st AR, §F  {HAAS 7D o] FHIRE &7 e U P
OAHEA 9 ol 8T 7Hxet Alg FAol et Ad dT}. QAL RARAL, QRAL, DA E AL, WARAAL %ﬂﬂ
el 71&& AlFH28]. =4, +YA-S §F 490 BAL A|BAE AR ERA 9 AR
A B Bl B o 991 AUl GAR T AW T AALE D %ek, 29 Y B, 2
2lolup zlo|th29]. A, S-S SHACE 8 AP BAYRQIY F AHFALE AlQsta BF 714
] Bokzolsha % 4 glon Wuol WAl X, A 1 AL, R LURLL AzSix] AT A
4 23} 5ol FAUY A, S E BE AEA FJ tH(Table 3).
ool &% 54 =84 HRS st et ARl kol W
Table 3. Status and ethical principles of health professionals.?

Health professionals Licenses or Working Establishment of Code of  Ethical Ethics Oath of Declaration

alth pr 1ona qualifications (n) personnel?n (%) central associations ethics  guideline charter ethics of ethics

Physician 129,242 106,204 (82.2) 1908 (0] O

Dentist 32,335 26,455 (81.8) 1921 O O O

Doctor of Korean medicine 26,096 21,328 (81.7) 1910 0

Midwife 8,220 2,895 (35.2) 1946 0

Nurse 436,340 285,097 (65.3) 1923 (0] (0] (0]

Assistant nurse 734,042 406,239 (55.3) 1973 ) e} 0

Pharmacist 72,530 42,667 (58.8) 1928 o}

Oriental medicine pharmacist 2,779 1,664 (59.9) 2006

Medical technologist 63,453 38,888 (61.3) 1962 0

Radiological technologist 48,593 35,919 (73.9) 1955 O

Physical therapist 75,714 51,704 (68.3) 1965 ) 0

Occupational therapist 20,292 13,120 (64.7) 1993 0

Dental technician 36,579 20,008 (54.7) 1965 ¢} 0]

Dental hygienist 88,422 55,100 (62.3) 1977 )

Health information manager 27,637 16,412 (59.4) 1968 O

Optician 45,846 22,401 (48.9) 1976 ) 0]

Emergency medical technician?® 38,571 31,204 (80.9) 1996 0} O

Dietitian 161,257 81,052 (50.3) 1969 o]

Sanitarian 94,660 54,750 (57.8) 1996

Health education specialist 9,963 7,723 (77.6) 1998,1995

Total 2,152,571 1,108,932 (51.5)

1) Source: Shin YS, Lee SH, Lee YH, Choi BH, Park JH, Kim EA, et al. Inspection of actual condition and characteristics of health professionals. Sejong:
Ministry of Health and Welfare: Korea Institute for Health and Social Affairs: 2022.

2) These professionals worked in both clinical and non-clinical settings.

3) The numbers present the combination of emergency medical technician paramedics and emergency medical technicians.
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Table 4. Provisions of ethical principles about patient safety of health professionals.?

Health

. Code of ethics
professionals

Ethical guideline

Ethics charter Oath of ethics

Physician Article 6 physicians
try to ensure patient
safety and improve the
quality of healthcare

together.

Chapter 1 General ethics of physicians

Article 7 (Physical and mental condition of a physician
practicing medicine)

Paragraph 1 Physicians do not practice medicine while
under the influence of drugs, alcohol, medication, or other
substances that may cause harm to the patient’s life and
body.

Paragraph 2 Physicians do not practice medicine in a state
that may cause harm to the life and body of a patient due
to their own physical or mental illness.

Chapter 3 Ethics toward fellow health professionals
Article 21 (Improvement of the working environment)
Physicians endeavor to maintain and improve the working
environment and conditions in clinical settings for the
safety of patients and health professionals.

Article 23(Response to fellow physicians” misconduct)

1 Physicians endeavor to correct fellow physicians if they
practice scientifically unrecognized medicine or engage in
prohibited conduct in this guideline.

Dentist

Chapter 5 Committing to improving the quality of health-
care

Article 5-1 (Preventing medical malpractice) Dentists
protect patients from the risks and increase efficiency of
practice by reducing malpractice that may occur.

Article 5-2 (Developing the criteria of quality of care) The
Korean Dental Association and each dental institution
maintain and improve the quality of healthcare by estab-
lishing standardized guidelines for good dental practice to
enable appropriate decision-making in clinical circum-
stances.

Article 5-3 (Evidence-based dentistry)

Paragraph 5-3-1 (Prohibition of unrecognized dental
practices) Dentists only perform procedures that have been
officially recognized as safe and effective by the dental
profession and relevant organizations such as academies.
Paragraph 5-3-2 (Experimental procedures) Experimental
or unrecognized medical technologies or practices must be
formally reviewed and approved by relevant organizations
such as professional academies.

Chapter 8 Committing to scientific research

Article 8-2 (Clinical research)

Paragraph 8-2-1 (Patient safety) Dentists do their best to
protect patients participating in research. Patient safety
takes precedence over any objectives of the study.

Chapter 2 Obligations as
the profession

Article 5 (Committing to
improving the quality of
healthcare)

Dentists commit to
improving the quality of
healthcare. These efforts
include maintaining
clinical competence,
preventing medical
errors, ensuring patient
safety, avoiding waste

of healthcare resources,
and optimizing the qual-
ity of care. In particular,
dentists participate in
developing the criteria
to measure the quality
of healthcare and in
regularly evaluating all
dentists, dental institu-
tions, and related dental
care delivery systems.
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Health . Code of ethics Ethical guideline Ethics charter Oath of ethics
professionals
Nurse Chapter 2 Obligation of ~ Chapter 2 General ethics of nurses
Nurses as Professionals Article 4 (Respect for human dignity and human rights)
Article 5 Patient Safety Paragraph 2 Nurses respect and uphold the ethical and legal
in Nursing Care rights of human beings. In particular, nurses respect the
Nurses prioritize patient  following human rights.
safety in the entire Subparagraph 3 Human beings have the right to have their
process of nursing and bodies not violated.
take action to minimize  Article 5 (Providing ethical nursing care)
threats in healthcare Paragraph 3 Nurses do not engage in behavior that harms
environments. patients under any circumstances.
Article 6 (Maintaining health and dignity)
Chapter 3 Nurses and Paragraph 5 Nurses thoroughly manage their own hygiene to
Collaborators prevent cross-infection or iatrogenic disease from occurring.
Article 2 Protection of
Patient Safety Chapter 3 Ethics toward patients
Nurses take appropriate  Article 15 (Creating healthy environment)
action to protect pa- Paragraph 1 Nurses endeavor to maintain a healthy environ-
tients when other health  ment that preserves the lives and safety of patients and to
professions jeopardize improve the healthcare system.
patient well-being or Paragraph 2 Nurses do not overlook clinical environments
safety. where risks such as infections or accidents threaten patients’
lives and safety and take appropriate management and pre-
ventive measures.
Paragraph 3 Nurses protect patients’ lives and safety from in-
fectious diseases, disaster threats, social harm, and pollution
of the environment or ecosystem and perform relief activities
individually or collectively in the event of a disaster.
Chapter 4 Ethics as the profession
Article 25 (Reporting unethical behavior) Nurses report to
the relevant department or organization in accordance with
procedures when the well-being of patients is threatened
or may be threatened by the improper behavior of health
professionals.
Article 26 (Prohibition of unrecognized nursing practices)
Nurses practice evidence-based nursing and do not apply
nursing interventions to patients that are not authorized by
the nursing academies.
Assistant Article 3 Assistant nurses  Article 8 (Creating a safe and comfortable environment for
nurse provide care to the best patients)
of their ability with Assistant nurses make the safety and comfort of patients the
integrity and create a top priority of nursing care, minimize risks, and provide a
safe and comfortable pleasant and comfortable environment for patients.
nursing environment for
patients.
Radiological Radiological technolo-
technologist gists try to reduce ex-
posure dose to patients
by managing radiation
appropriately.
Occupational Occupational therapists
therapist do not harm those suf-
fering from a disability
under any circum-
stances.
Emergency Emergency medical
medical technicians create a
technician safe environment to

reduce the incidence of
medical emergencies
and take the lead in
educating the public
about first aid.

1) If there is no mention at the table, provisions about patient safety did not exist.
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Purpose: The critical pathway is a standardized practice guideline for providing quality healthcare. It improves patient
outcomes by providing comprehensive treatment. Although many studies have explored the effectiveness of the critical
pathway in laparoscopic cholecystectomy, no study has reported how it affects pain levels during a patient’s hospital stay.
This study aimed to evaluate the effectiveness of the critical pathway in reducing pain severity.

Methods: Between January 2022 and December 2023, 723 patients underwent laparoscopic cholecystectomy. The
patients were categorized into two groups: 407 patients in the critical pathway group and 316 in the non-critical pathway
group. Patient outcomes, namely the length of hospital stay, postoperative hospital stay, total healthcare cost, unplanned
emergency room visits within 30 days, pain score, and number of analgesics administered, were analyzed and compared
between the groups.

Results: The length of hospital stay was 3.43 + 1.02 and 3.73 + 1.78 days for the critical pathway and non-critical pathway
groups, respectively (p=.007). The total healthcare cost was 3981.77 + 747.02 US$ and 4929.10 + 1710.33 US$ for the
critical pathway and non-critical pathway, respectively (p<.001). No significant difference was observed in unplanned 30-
day emergency room visits between the two groups. The average pain during the hospital stay was 3.17 + 0.68 and 3.29
+0.75 points in the critical pathway and non-critical pathway groups, respectively (p=.023).

Conclusion: The critical pathway is an effective protocol for achieving rapid postoperative recovery. The results
showed that reduced pain and faster discharge are possible through the critical pathway. In addition, despite the
shorter hospitalization period in the critical pathway group, no significant difference was observed in unplanned 30-
day emergency room visits between the two groups. This is a promising outcome for the widespread application of the
critical pathway in laparoscopic cholecystectomy.
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Evaluation of the Critical Pathway for Laparoscopic Cholecystectomy from the Perspective of Pain Course

| . Introduction

Many hospitals are implementing the critical
pathway (CP) to improve the quality of medical
care and provide patient safety [1]. The CP is a
standardised treatment process that determines the
treatment order and treatment time for a specific
disease [2]. It sets goals for patients and outlines
the ideal sequence and timing for staff actions to
efficiently achieve these goals. The purpose of CP
is to maximise the quality of medical care with
limited medical service resources [2], and it has
been validated in several previous studies [1].
Recently, with the increasing number of individuals
with obesity due to changes in eating habits and
lifestyles, the incidence of gallbladder disease has
also increased [3]. Laparoscopic cholecystectomy
(LC) is widely used as the standard treatment for
cholecystitis caused by gallbladder disease [4-7].
Laparoscopic cholecystectomy is a common sur-
gery performed in Korea, which has an increased
prevalence of gallbladder disease [8,9].

Many hospitals are adopting a CP for laparoscop-
ic cholecystectomy to enhance patient’s under-
standing of the surgery and provide high-quality
care. Chang et al. [10]'s study, the mean length of
hospital stay decreased significantly after imple-
mentation of CP and there was no difference in the
postoperative morbidity and number of hospital
visits. Holderried et al. [11]'s study, the mean total
healthcare costs and length of hospital stay were
significantly reduced by the integrated clinical
pathway. Further, the variation of costs per case
and variation of length of hospital stay were sig-
nificantly smaller with integrated clinical pathway

[11]. In addition, several other papers that applied
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CP in Laparoscopic cholecystectomy also present-
ed effects including a short hospital stay and fewer
complications [12-16].

However, few studies have analysed the effect of
the critical pathway in terms of pain course and
analgesic use. Ko-iam et al. [17]'s study found that
high pain score and with an oral analgesia require-
ment more than 2 doses were a factor in increasing
the length of hospital stay in patients with lapa-
roscopic cholecystectomy. So we compared the
effects of CP application on pain scores and length
of hospital stay, which are the critical issues for
patients undergoing surgery.

Some hospitals and doctors still do not use the CP
because of a lack of awareness or environmental
factors [18]. The barriers of critical pathway were
4 factors included clinician knowledge, familiarity,
attitude, workload factors [19]. Another study ana-
lyzed the reasons for the low CP adoption rate and
divided them into the following five groups: limited
applicability, lack of flexibility to accommodate
atypical clinical presentations, perception of insuf-
ficient evidence to support recommendations, local
organizational barriers, and need for local adapta-
tion [20]. Therefore, the purpose of this study was
to reaffirm the usefulness of CP, including pain and
length of hospital stay management, for medical

professionals who are hesitant about applying CP.

|| . Methods

1. Patients and Settings
We retrospectively investigated patients who un-

derwent laparoscopic cholecystectomy for gall-

bladder disease between January 2022 and Decem-
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ber 2023. A total of 723 patients were included,
excluding those with missing patient information
and treatment records and those who underwent
emergency surgery. Patients who were transferred
to other departments were also excluded. The in-
cluded patients were categorized into two groups,
including 407 patients in the CP group and 316
patients in the non-CP group. In this retrospective
review, patient outcomes were analysed and com-
pared between the groups.

Data collected for analysis included sex, age,
American Society of Anaesthesiologists (ASA) clas-
sification, comorbidity (hypertension, diabetes, tu-
berculosis, hepatitis), diagnosis, length of hospital
stay, postoperative hospital stay, total healthcare
cost, unplanned emergency room (ER) visits within
30 days, pain score, and number of analgesics ad-
ministered.

The length of hospital stay was calculated as the
number of days from hospitalization to discharge,
and the postoperative hospital stay was calculated
as the number of days from surgery to discharge,
excluding the surgery date. Because the length of
hospital stay increases depending on postoperative
pain [17], the length of postoperative hospital stay
was classified separately.

Total healthcare costs was the sum of patient and
insurance costs, and include surgery costs, hospital
room costs, examination costs, medication costs,
and treatment costs.

Unplanned ER visits within 30 days referred to
revisiting the same medical institution within 30
days after discharge; patient’s visits for symptoms
unrelated to cholecystectomy surgery or receiving
treatment at another department were excluded.

This study was approved by the Institutional Re-
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view Board of Gangnam Severance Hospital (IRB
3-2024-0158), and data were collected using a

medical record system.

2. Pain score assessment

Pain scores were assessed using the Numeric Pain
Intensity Scale (NPIS). For each patient, routine
pain scores were recorded every 8 hours by a nurse
before and after surgery in the supine resting po-
sition at certain times during the hospitalisation.
Additional pain scores were recorded in patients
who expressed pain or received pain-related inter-
ventions.

Pain scores were collected from the inpatient
ward and analysed by dividing them into maximum
pain during hospitalisation, average pain during
hospitalisation, pain at the time of admission and
pain at the time of discharge. Pain at the time of
admission was measured to determine the homo-
geneity of the CP group and the non-CP group.
Appropriate pain control at the right time is an
important factor for rapid discharge and early re-
covery to daily life [17]. Accordingly, referring to
previous studies [21], it was divided into maximum
pain during hospitalisation, average pain during
hospitalisation and pain at the time of discharge.

The number of analgesics administered was anal-
ysed, including the use of additional analgesics (pro
re nata [PRN], as needed) based on the pain expe-
rienced by the patient. According to the hospital
regulations, tramadol hydrochloride (50 mg) and
pethidine hydrochloride (25 mg) were used as PRN
analgesics. If the NPIS score was 4 or higher, PRN

analgesics were administered.
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3. Components of the CP

The purpose of the CP is to ensure that patients
receive necessary care at the optimal time and are
discharged safely. The CP for laparoscopic cho-
lecystectomy that we developed is presented in
Figure 1. This CP was newly developed in 2022 to
activate application.

Patients are admitted a day before surgery; their
vital signs, pain, and weight are measured; and
prophylactic antibiotics are administered before
surgery. The patients fast from midnight. The doc-
tor explains the surgery to the patient and obtains
consent from the patient.

Vital signs and pain are assessed on the day of
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surgery. Antibiotics, liver function supplements,
and routine analgesics are provided, and addi-
tional analgesics are administered if the patient
complains of persistent pain. After fully awakening
from the surgery, the patient can drink a little wa-
ter and eat a low-fat dinner.

If no surgical complications occur, the patient
discharges the day after surgery. Vital signs and
pain are assessed on the day of discharge. Analge-
sics and liver function supplements are prescribed,
and blood tests are performed. The patient con-
sumes a low-fat breakfast. The discharge education
provides to patients included information on out-
patient schedules, blood tests, discharge medica-

tions intake, and necessary precautions.

_ HOD#1 (Pre-OPD day) HOD#2 (OP day) HOD#3 (Post OP day)

Assessment o Blood Pressure check BID?
o Vital Sign check BID
o0 Body Weight check

o Pain assessment

Lab Test (serum)

o Dinner: General Food

0 Midnight NPO®)

Medication

100 NG WA O Get operative permission

Education o0 Hospitalized life education

o Precautions about surgery

o Blood Pressure check TID?
o Vital Sign check TID

0O Pain assessment

o NPO (before surgery)

0 Analgesics; Ibuprofen,
PRN'D (Tramadol hydrochloride,
Pethidine hydrochloride)

o Oral medication; Aceclofenac,
Ursodeoxycholic acid, Rowachol

o Blood Pressure check BID
O Vital Sign check BID

o Pain assessment

o CBCY/ WBC3/ PLT®
0 Routine chemistry
o Electrolyte

O Amylase/Lipase/CRP7
o Breakfast: Low fat diet

o SOW?) (after full awakening)

o0 Dinner: Low fat diet
o IV19 Fluid (Hartmann solution) o IV Fluid (Hartmann solution)

o Oral medication; Aceclofenac,
Ursodeoxycholic acid, Rowachol

o0 Antibiotics; Cefazedone sodium 0 Antibiotics; Cefazedone sodium

O Analgesics;
PRN (Tramadol hydrochloride,
Pethidine hydrochloride)

o Discharge medication; Aceclofenac,
Ursodeoxycholic acid, Rowachol,
Citrulline malate

o Discharge education
- Outpatient schedule information
after 2 weeks (include blood test f/u)
- How to take discharge medication

Figure 1. Laparoscopic cholecystectomy using the critical pathway (CP).

D OP=0Operation; ? BID=Bis in die(twice a day); ® TID=Ter in die (thrice a day); ¥ CBC=Complete blood count; ¥ WBC=White blood
cell; ® PLT=Platelet; ” CRP=C—-Reactive Protein; ® NPO=Nothing per oral; ¥ SOW=Sips of water; '© IV=Intravenous; ' PRN= Pro

re nata(when necessary).
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4. Statistical analyses

The general and clinical characteristics of the
CP and non-CP groups were analysed using de-
scriptive statistics. A homogeneity test between the
CP and non-CP groups was performed using the
Chi-squared test and Welch’s t-test. Continuous
variables, including length of hospital stay, post-
operative hospital stay, total healthcare cost, pain
scores, and analgesic administration, are presented
as mean * standard deviation and were compared
using the Student’s t-test and Welch's t-test. Cate-
gorical variables, including unplanned 30-day ER

visits, are expressed as counts and percentages. If

the minimum expected frequency was 5 or less,
Fisher's exact test was used. All statistical analyses
were performed using the R software (version 4.4.0).

Statistical significance was set at p<.05.

ll. Results

1. Clinical characteristics of the CP and
non-CP group

Table 1 summarizes patients’ sex, age, ASA classi-
fication, comorbidities (hypertension, diabetes, tu-
berculosis, and hepatitis), diagnoses and pain score

at admission in the CP and non-CP groups.

Table 1. Clinical characteristics of patients in the CP and non-CP groups.

CP group (n=407)

Non-CP group (n=316)

2/t
n (%) n (%) & P

Sex Male 170 (41.8) 154 (48.7)

Female 237 (58.2) 162 (51.3) 3.21 .073
Age (years) <39 80 (19.7) 49 (15.5)

40-49 95 (23.3) 79 (25.0)

50-59 99 (24.3) 77 (24.4)

60 - 69 87 (21.4) 69 (21.8)

70< 46 (11.3) 42 (13.3)

Mean = SD 52.42+13.77 53.70 £ 13.80 2.52 .642
ASA class 1 59 (14.5) 47 (14.9)

2 236 (58.0) 171 (54.1)

3 110 (27.0) 97 (30.7)

4 2(0.5) 1(0.3) 1.46 .688Y
Comorbidity Yes 152 (37.3) 130 (41.1)

No 255 (62.7) 186 (58.9) 0.92 337
Diagnosis Gallbladder stone 314 (77.1) 226 (71.5)

Gallbladder polyp 68 (16.7) 73 (23.1)

Chronic cholecystitis 20 (4.9) 11 3.5)

Acute cholecystitis 5(1.2) 6(1.9) 5.86 1190
Pain score Mean + SD 0.49 + 1.09 0.45 + 1.24 0.48 6282

(Admission)

CP= Critical Pathway; SD= Standard Deviation: ASA= American Society of Anaesthesiologists

1) Fisher’s exact test, 2) Welch’'s t-test
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The mean age of the 723 (399 female and 324
male) patients who underwent cholecystectomy was
52 years. Patients of the attending physician who
participated in the development of the CP were as-
signed to the CP group (n=407), and patients of oth-
er attending physicians were assigned to the non-CP
group (n=316).

Both the CP and non-CP groups had a higher pro-
portion of female patients; however, no significant
difference was observed between the two groups.
Additionally, no significant differences in other
characteristics, including age, ASA classification,
comorbidities, and diagnosis, were observed be-
tween the two groups.

In the CP group, 314 patients had gallbladder
stones, 68 had gallbladder polyps, 20 had chronic
cholecystitis, and 5 had acute cholecystitis. In the
non-CP group, 226 patients had gallbladder stones,
73 had gallbladder polyps, 11 had chronic cholecys-
titis, and 6 had acute cholecystitis. No significant
difference in diagnosis was observed between the
two groups.

Although the CP group had slightly higher mean
pain score at admission than the non-CP group,
no significant differences were observed between
the two groups (0.49 + 1.09 points vs. 0.45 + 1.24
points, p=.628).

2. Postoperative outcomes of the patients

The mean length of hospital stay differed signifi-
cantly between the CP and non-CP groups (Figure
2). The length of hospital stay was 3.43 + 1.02 days
in the CP group and 3.73 £ 1.78 days in the non-
CP group (p=.007). The mean postoperative hospital

stay was also significantly different between the two
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groups (1.34 + 0.80 days in the CP group and 1.60
+ 1.60 days in the non-CP group; p=.007). Fur-
thermore, the total healthcare cost was 3,981.77 =+
747.02 US$ in the CP group and 4,929.10 + 1,710.33
US$ in the non-CP group (p<.001).

No significant difference in unplanned ER visits
within 30 days was observed between the CP and
non-CP groups (2.0% vs. 2.2%, p=.800). None of the
patients in either group experienced immediate
postoperative complications. The reasons for the
unplanned ER visits were fever, abdominal pain,
nausea, and wound problems (Table2).

The CP and non-CP groups showed no significant
difference in the maximum pain score and pain score
at discharge (5.00 + 1.66 points vs. 5.15 + 1.63 points,
p=.213, and 2.54 + 1.11 points vs. 2.58 + 0.94 points,
p=.585, respectively). However, a significant difference
in the average pain score was observed between the
CP and non-CP groups (3.17 + 0.68 points vs. 3.29 +
0.75 points, p=.023) (Figure 3).

All patients routinely received analgesics (non-ste-
roidal anti-inflammatory) drugs three times after
surgery. Excluding regular analgesic administration,
additional analgesic administration was analysed
based on the patient’s pain complaints.

Regarding the administration of analgesics, the
CP group showed a significantly lower number of
medications postoperatively than that of the non-
CP group (0.61 + 1.03 times vs. 0.87 + 1.41 times,
p=.006). According to the type of medication, peth-
idine hydrochloride administration was significantly
lower in the CP group than in the non-CP group (0.08
+ 0.38 times vs. 0.17 + 0.52 times, p=.009). Tramadol
hydrochloride administration was also significantly
lower in the CP group than in the non-CP group (0.53
+ 0.86 times vs. 0.70 *+ 1.13 times, p=.028).
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Figure 2. Comparison of outcomes between the CP (critical pathway) and non-CP groups: length of hospital stay and
length of postoperative hospital stay.
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Figure 3. Comparison of outcomes between the CP (critical pathway) and non-CP groups: pain score.

NS= Not significant; * p{.05
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Table 2. Comparison of outcomes between the CP and non-CP groups.

CP group (n=407)

Non-CP group (n=316)

Clinical outcome V. V. t /22 p
Total healthcare cost $3,981.77 + $747.02 $4,929.10 + $1,710.33 -9.18 <.001
Unplanned ER visit (Yes) 8 (2.0) 72.2) <.001 .800Y
Unplanned ER visit (NO) 399 (98.0) 309 (97.8)
Number of analgesic administrations 0.61 + 1.03 0.87 + 1.41 -2.77 .006
Pethidine hydrochloride 0.08 + 0.38 0.17 £ 0.52 -2.63 .009
Tramadol hydrochloride 0.53 + 0.86 0.70 £ 1.13 -2.28 .028

CP= Critical Pathway; SD= Standard Deviation: ER= Emergency Room
1) Fisher's exact test

IV. Discussion

The purpose of this study is to analyze the effects
of CP on postoperative pain and length of hospital
stay in laparoscopic cholecystectomy patients and to
reaffirm the usefulness of CP to medical professionals
who are hesitant to apply CP.

The length of hospital stay and postoperative hos-
pital stay were statistically significant differences (CP
group; 3.43 days vs. non-CP group; 3.73 days, p=.007
and CP group; 1.34 days vs. non-CP group; 1.6 days,
p=.007). Total healthcare cost was 3,981.77 US$ in
the CP group and 4,929.1 US$ in the non-CP group,
which was statistically significantly lower in the CP
group (p<.001).

Several studies have also reported the usefulness
of CP in relation to length of hospital stay and to-
tal healthcare cost. Sung et al. [22] reported that
the application of CPs in paediatric patients with
supracondylar humeral fractures was useful; the
implementation of the developed CP in paediatric
patients undergoing closed pinning for supracondylar
fractures of the humerus enhanced treatment effi-
ciency by streamlining the treatment process without

increase the length of hospital stay or total hospital

costs [22]. Additionally, Min et al. [23]'s study, the
length of hospital stay (both total and postoperative)
was significantly shorter in the post-CP group than
in the pre-CP group in patients with acute cholecys-
titis. Furthermore, the length of hospital stay before
surgery was reported to be significantly short after CP
implementation, and no significant difference was re-
ported in the number of outpatient clinic revisits for
complications or postoperative complications [23].

In this study, the number of unplanned emergency
room (ER) visits within 30 days was 8 (2.0%) in the
CP group and 7 (2.2%) in the non-CP group, and
there was no significant difference between the two
groups (p=.800). The reasons for the unplanned ER
visits were fever, abdominal pain, nausea, and wound
problems, and there were no serious complications
requiring readmission.

We collected maximum pain score during hospi-
talisation, average pain score during hospitalisation,
pain score at the time of admission and pain score
at the time of discharge to analyze the effect of CP
on postoperative pain management. Pain score at
the time of admission was analyzed for homogeneity

between the CP group and non-CP group, and there
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was no statistically significant difference (CP group:
0.49 points vs. non-CP group; 0.45 points, p=.628).
Maximum pain score and pain score at the time of
discharge were no statistically significant differences
(CP group: 5 points vs. non-CP group; 5.15 points,
p=.213 and CP group; 2.54 points vs. non-CP group;
2.58 points, p=.585). However, the average pain score
during hospitalisation and the number of additional
analgesic administrations were statistically significant
differences (CP group: 3.17 points vs. non-CP group;
3.29 points, p=.023 and CP group; 0.61 times vs. non-
CP group; 0.87 times, p=.000).

Jung et al [24] also reported that CP application did
not affect pain score at discharge in patients un-
dergoing Laparoscopic Colon Resection. The length
of hospital stay was reduced in the CP group, but it
did not affect patients' postoperative pain, which
is consistent with our study results. Furthermore,
in our study, the average pain score during hospi-
talisation and the number of additional analgesic
administrations decreased in the CP group, which
was statistically significant, Because application of
CP provides consistent prescriptions to patients, it
can prevent missing in treatment or procedures in
hospital environments where personnel change fre-
quently due to shift work. Therefore, CP application
can help early recovery to daily life while maintain-
ing the quality of medical care by reducing post-
operative pain management and length of hospital
stay.

Although the usefulness of CP has been demon-
strated in several studies, some doctors are still re-
luctant to standardize treatment and promote early
discharge. The main factors that make medical staff
hesitant to apply CP include physician knowledge

(lack of awareness or lack of familiarity), attitudes
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(lack of agreement, lack of self-efficacy, lack of out-
come expectancy, or the inertia of previous practice),
or behavior (external barriers) [18]. Based on the
usefulness of CP suggested in this study and previous
studies, we hope that the problems of lack of aware-
ness and outcome expectations about CP will be
solved, and CP development will be activated in more
hospitals.

Surely, the CP cannot be applied to all patients. If
a complex and difficult disease is selected, there are
many differences of opinion on CP development, and
it is difficult to apply it due to variation in applica-
tion [2]. In addition, in the case of rare diseases with
a small patient population, CP development is diffi-
cult due to difficulties in recruiting research subjects
to prove usefulness and limited knowledge about the
disease [25].

Therefore, selecting a surgical disease with a clear
treatment process and high frequency is easy and
suitable for CP development [2]. Its usefulness in-
creases in diseases that require frequent surgery and
procedures, predictable treatment process, multidis-
ciplinary approaches, and standardisation. In this
regard, this study confirmed the usefulness of the
CP in Laparoscopic cholecystectomy, a frequently
performed surgery, and demonstrated its substantial
benefits in managing pain, which is the most critical
concern for patient.

This study evaluated the usefulness of CP in man-
aging pain, but it is limited in that there is no discus-
sion on the types of variations that occur when CP is
applied. Therefore, we suggest a follow-up study to
identify variations that occur when CP is applied and
apply them to CP contents to prevent variations in

advance and improve the quality of medical care.
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The Impact of a Fall Prevention Education Program on Falls-re-
lated Knowledge, Prevention Behavior, and Falls Efficacy
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Purpose: This study aimed to verify the effectiveness of a fall prevention program for older adult patients hospitalized in
an acute general hospital, as well as to provide data for fall prevention among this population.

Methods: A total of 29 participants in the experimental group and 29 participants in the control group took part in this
survey. After the intervention, the mean difference in fall prevention knowledge was 4.69 for the experimental group and
-0.52 for the control group (t=7.761, p<.001). Fall prevention behavior was 7.52 for the experimental group and 4.24 for
the control group (t=3.888, p<.001), and fall prevention efficacy was 11.90 for the experimental group and -0.28 for the
control group (t=8.309, p<.001).All results showed statistically significant differences, indicating that the fall prevention
education program was effective.

Results: The homogeneity test of the two groups for each item showed no significant differences. In the experimental
group, fall-related knowledge (t=-9.430, p<.001), fall prevention behavior (t=-12.905, p<.001), and fall efficacy (t=-7.313,
p<.001) were all significant. In the control group, fall prevention behavior (t=-5.478, p<.001) was significant, while fall-
related knowledge (t=.653, p=517) and fall efficacy (t=.169, p=.866) were not considered significant. The post-intervention
results of the two groups showed that the experimental group had greater fall prevention knowledge (t=6.996, p<.001),
fall prevention behavior (t=-2.762, p=.008), and fall prevention efficacy (t=7.797, p<.001) than the control group.

Conclusion: Based on these results, it is necessary to develop and implement a fall prevention program for patients at
medical institutions to actively participate in which older adult patients at each medical institution can actively participate.
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Table 1. Fall prevention education program.
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Time Topic Contents Method Tool Period Expected effects
1st survey (Before education)
- Definition of fall
Fall
- Situational examples Textbook
prevention 1:1 10
- Fall prevention rules and video
guidelines Explanation minutes
- Self-checklist (8 minutes) .
1st Hospitalization education Improving knowledge,
- Post-discharge care . X
education date behavior, and efficacy
related to falls
- Falls and muscle strength
Muscle Textbook prevention
relationship
strengthening 1:1 and video 10
- Warm up
exercises to Practice (8 minutes) minutes
- Balance exercise
prevent falls
- Deadline exercise
Check progress and self-checklist
2nd 8th day of 10
Encourage fall prevention education programs
education hospitalization minutes
Q&A
14th day of

hospitalization

2nd survey(After education)
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Table 2. Homogeneity tests for general characteristics.
(N=58)
Total (n=58) Exp. (n=29) Cont. (n=29)
Variable Categories x p-value
n % n % n %
Sex Male 53 91.4 27 93.1 26 89.7 219 .64
Female 5 8.6 2 6.9 3 10.3
Age (years) 65-70 4 6.9 1 3.4 3 10.3 6.359 .42
71-80 51 87.9 26 89.7 25 86.2
>81 3 5.2 2 6.9 1 3.4
Mean*SD 75.59+4.72 76.79+£5.26 74.38+3.78
Education level <FElementary 18 31 11 37.9 7 24.1 2.578 .160
> Middle school 40 69 18 62.1 22 75.9
Occupation Yes 6 10.3 4 13.8 2 6.9 1.487 223
No 52 87.9 26 89.7 25 86.2
Caregiver Yes 7 12.1 3 10.3 4 13.8 .569 777
No 51 87.9 26 89.7 25 806.2

Exp.=Experimental group; Cont.=Control group; SD=Standard deviation.

2. BRI 54T 514 25
q/gAe] g 4] e Aed, dixe 4442
ST A= v Aok A S0 JE = 4
A 15 AolA AP 89.7% (269), R 65.5%(19
H)7h Aol etk Eatlon JuE {03t Ajol= ¢
Atk S FAHo] Sl FA= HHFE 65.5%(19%),
2t 44.8%(13%)2 HYebgom Hbd Fofqt Aol
Aol 7 EAE A

4%(1279)2 e, B

ot
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7195 ARgshe Xt AR 31%(0%), R 27.6%
(8= HEF o ERQle =02 A5o] 7hedt &4
AZEFE 55.2%(16%), HFEF 53.4%(0%)2 UeErste
gt Aol= {llth. $3Hd oF
27 51.7%(15%)
et 718 A8gol
9. %(23‘%1), o[

FE5E Aoy

283 = AT 55.2%(169),
2 YUepgon, Jod {03t Z]'O]‘C
A A LS of= S AY
69.0%(20%) & Yehgo At
AH oz 7} FEof o F+
A2 cH(Table 3).

(i & rlr



Table 3. Homogeneity tests for falls-related characteristics.

(N=58)
Total (n=58) Exp. (n=29) Cont. (n=29)
Variable Categories x p-value
n % n % n %
Falls prevention education Existence 13 22.4 3 10.3 10 34.5 .908 341
Nonexistence 45 77.6 26 89.7 19 65.5
Fall experience Existence 32 55.2 19 65.5 13 44.8 2.510 113
Nonexistence 26 44.8 10 34.5 16 55.2
Activity level Move alone 22 37.9 10 34.5 12 41.4 .293 .864
Use of walking aids 17 29.3 9 31.0 8 27.6
Need help from others 19 32.8 10 34.5 9 31.0
Taking medications related to falls Yes 31 53.4 16 55.2 15 51.7 .069 792
No 27 46.6 13 44.8 14 48.3
Using a bed at home Yes 43 74.1 23 79.3 20 69.0 1.819 .203
No 15 259 6 20.7 9 31.0
Exp.=Experimental group: Cont.=Control group; SD=Standard deviation.
4. GAO 2 713 ZA]| $ Ao A T Aol AFPE 7.52+2.73, WRE 4.24+3.622
2915 LFEFGHTH1=3.888, p<.001). S Sl ciet
Qe el 29 E4 T Aol= thgT Ak Uw 7 B4 F Aol AP 11.90£7.45, 22
S A Aol figt £ A 2F A F Aol AFE -0.28+2.602.8 G5k YEETH=8.309, p<.001)
4.96+2.32, 2 -0.52+2.772 FotA YEHTE  (Table 4).

Table 4. Differences in dependent variables depending on experimental method.

(N=58)
Exp. (n=29) Cont. (n=29)
Variable Categories t p-value
Mean+SD Mean+SD
Pretest 8.59+2.06 9.10+£2.85
Falls-related knowledge Posttest 13.28+1.71 8.59+3.18
Difference 4.69%2.32 -0.52+2.77 7.761 <.001
Pretest 14.38+1.86 19.72+2.74
Prevention behavior Posttest 21.90+2.53 23.97+3.15
Difference 7.52+2.73 4.24+3.62 3.888 <.001
Pretest 25.79£6.33 25.52+6.32
Falls efficacy Posttest 37.69+6.06 25.24+6.10
Difference 11.90+7.45 -0.28+2.60 8.309 <.001

Exp.=Experimental group; Cont.=Control group: SD=Standard deviation.
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The Scope of Work, Roles, and Tasks of Dedicated Patient Safety Officer

Hyun Ah Kim', Mi Jeong Kwak?, Sunkyung Park?, Jeong Ae Shin*, Jinhyo Kim® Hong Mo Koo?, Heejung Seo’, Se-
unghee Lee?, Jisuk Choi’, Yoon-Sook Kim’
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Purpose: This study aimed to identify the scope of work, roles, and tasks of dedicated patient safety officers.

Methods: The scope of work, roles, and tasks of dedicated patient safety officers were derived through literature review,
analysis of job descriptions of patient safety and quality improvement departments, and consultation opinions from
related organizations. A survey was conducted to determine the scope of work, roles, and task performance of dedicated
patient safety officers.

Results: This study identified 13 work scopes and 66 roles and tasks for dedicated patient safety officers. The thirteen
work scopes exhibited a performance rate of over 70%, with more than 70% of the 66 roles and tasks performed,
excluding 14. The items with the highest role and task performance rate were 5.3 Operate staff training related to patient
safety and quality improvement activities according to plan’ (100.0%) for medical institutions with 500 beds or more, and
2.2 Establishing a patient safety and quality improvement action plan’ (96.8%) for medical institutions with less than 500
beds. The item with the lowest role and task performance rate was "12.3 Participate in National Patient Safety Day,” with
54.2% for institutions with 500 beds or more and 42.9% for institutions with less than 500 beds.

Conclusion: This study is significant in that it clarifies the scope of work, roles, and tasks for dedicated patient safety
officers. To enable dedicated patient safety officers to perform the 13 identified work scopes and 66 roles and tasks,
an organization must be operated in a manner that enhances patient safety and quality. Currently, the number of legal
dedicated patient safety officers is insufficient to perform all roles and tasks. This study suggests that one patient safety
assistant should be assigned to every 100 beds, and one dedicated patient safety officer assigned to every 150 beds.

Keywords: Patient safety, Quality improvement, Role, Task
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4. Az BA
A" g = 253} 53 [BM SPSS 27.0 Program<
ARSI, FYeEL 5%E Aot EAsHtE AE

st

Tablel. Characteristics of study population.

SEAY 255k d=mrd ¥ e 500084 ol
48%8(27.6%), 500784 mITt 126%(72.4%)°1 A tt. -SEA
o] Hat AF2 50057 ol 40.2£8.44], 500184 vIvt
43.449.341010aL, EARM H olm A ) B FA
o] Bt <7 B8 50084 o4 5.4+4.84, 50084

A

Bed size = 500

Bed size{500

(0=48) =126 Total (n=174) p-value

Age, years (Mean+SD) 40.2+8.4 43.449.3 42.549.2 .038
Clinical experience, years (Mean#+SD) 17.3+8.4 16.7£8.0 16.8+8.1 .670
PSQIY Team experience, years (Mean+SD) 5.4+4.8 3.61£2.0 4.1+3.1 <.001
Position

Dedicated PSO? 33 (31.1%) 73 (68.9%) 106 (60.9%)

PSQI Team Leader 6 (21.4%) 22 (79.6%) 28 (16.1%) .407

Dedicated PSO and PSQI Team Leader 9 (22.5%) 31 (77.5%) 40 (23.0%)
Hospital Types

Tertiary Hospitals 29 (100.0%) 0 29 (16.7%)

General Hospitals 16 (20.8%) 61 (79.2%) 77 (44.3%) <.001

Long-term Care Hospitals, etc.

3 (4.4%)

65 (95.6%) 68 (39.0%)

1) PSQI: Patient Safety and Quality Improvement

2) Patient Safety Officer; Personnel who exclusively perform the affairs related to patient safety and improvement of medical service quality ("PATIENT

SAFETY ACT, Article 12).
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Table 2. Scope of work of dedicated patient safety officer.

N,
1o

g
=

ol-)lv

o ploh ox W ol

224 o
2
2

(68.3%)’
CEREOEES

L
oHd & oz 3

S8 A=

2. SAokA 9 o7 A AL 913}
195 =7 B4 2
18RI R 2w A
ek 24 2900 T AFHp=.011), 2
P& 2gol H A p=.039)’, 5
P WSERIH ol et A
(p=.036)"°llA] Rt 2fel7t A% °] &

5. EAREA

4 ol7 A P {2 T Fol| T3k AR T 500

% o]4H(100.0%)°] 5004 1|eHO91.3%)EHt o &2 &
£ HYtHTable 2).

ol'

Bed size = 500 Bed size{500
_ ~ Total (n=174)
Items @=48) (@=126) p-value
Yes, n (%) Yes, n (%) Yes, n (%)
1. Matters concerning the operation of an organization that oversees and 31 (64.6) 104 (82.5) 135 (77.6) 011
manages PSQIY
2. Matters related to PSQI operations 42 (87.5) 121 (96.0) 163 (93.7) .039
3. Matters related to PSQI standards 56 (95.8) 119 (94.4) 165 (94.8) 1.000?
4. Matters concerning evidence of PSQI 47 (97.9) 120 (95.2) 167 (96.0) .675?
5. Matters concerning the operation of education programs for PSQI 48 (100.0) 115 (91.3) 163 (93.7) .0362
6. Mat'ters Concern%ng educ'atlon and participation in safety activities of 45 (93.8) 112 (88.9) 157 (90.2) 406
patients and their guardians
7. Matters co?cerflms th.e activation of patient safety accident reporting 44.91.7) 122 (96.8) 166 (95.4) 218
at the medical institution level
8. Mat.ters. related to patient safety accident management at the medical 45 (93.8) 118 (93.7) 163 (93.7) 1.000?
institution level
9. Matters concerning the operation of the risk management system in 37 (77.1) 95 (75.4) 132 (75.9) 816
the area of PSQI
10. Matters concerning indicator management for PSQI 48 (100.0) 124 (98.4) 172 (98.9) 1.000?
11. Matters concerning the creation of a patient safety culture 45 (93.8) 117 (92.9) 162 (93.1) 1.0002
12. Collaborate with external organizations to ensure PSQI 38(79.2) 86 (68.3) 124 (71.3) 155

1) PSQI: Patient Safety and Quality Improvement
2) Fisher's exact test
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Bre 1.3 EARKE 9 o8 é‘ T T A
d Ah(p=.014)", ‘4.4 <A 7 =l
$ AEE 77T L9 p}x}o}xq 2 o]z A 3R} X
A(p=.040)", 5.4 ARPE AHAEAS] AP € 9
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Table 3. Roles and tasks of dedicated patient safety officer.

6.2 & 9 BERO] FARPHAEE o] E5E ¢
gt A1 (p=.003)", ‘6.4 EAMA HF=AS A L
Bo SAbAES o] X QU(p=.045)", ‘9.3 JAH
g Age] BE F(p=.015)", 9.4 AT AL =
£ 29 B7Hp=.009)", 9.5 ¥ AL UJr—E— —%05
A3 BHil(p=.011)", 9.6 A& ALl @&
7 F(p=.019)", 9.7 Y1ATF ol HL A=

T ZA(p=.045)", 9.8 A +F= {g XP‘?: A4
(p=.008), ‘10.2 XN ®& ALY +H(p=.041), 11.1 3

Ap=.012)", ‘11.6 TAF
e A AL (p=.001), ‘12.4 J=77]|
TG 7RIS FRAL H-S(p=.004) oA It z}o]7}k
ARt o]F 10.2 A ®TE AY £E'5 50084 vTE
(92.1%)°] 50094} ©]4H(81.3%) .t T &2
A tHTable 3).

THES 2

Items ped 5(11254; %0 Be%nsizlezgoo Total @=174 p-value
Yes, n (%) Yes, n (%) Yes, n (%)

1. Matters concerning the operation of an organization that oversees and man-
ages PSQIY)
1.1 I_Oopl):sriéil(;rtlegftsrllj;é%anization at the medical institution level to perform 29 (60.4) 90 (71.4) 119 (68.4) 163
1.2 Placement, registration, education and training of Patient Safety Officer 41 (85.4) 118 (93.7) 159 (91.4) .128%
1.3 Support for the operation of committees related to PSQI 45 (93.8) 98 (77.8) 143 (82.2) 014

2. Matters related to PSQI operations
21 e o cxsbllng dorcim. g nd bl m B G50 e uses) o
2.2 Establishing a PSQI action plan 43 (89.6) 122 (96.8) 165 (94.8) 1177
2.3 Operation according to PSQI action plan 46 (95.8) 117 (92.9) 163 (93.7) 7307
2.4 Operational evaluation according to PSQI action plan 43 (89.6) 104 (82.5) 147 (84.5) 251
2.5 Reporting on operational results according to PSQI action plan 45 (93.8) 118 (93.7) 163 (93.7) 1.000?
2.6 Sharing operational results according to PSQI action plan 43 (89.6) 120 (95.2) 163 (93.7) 1792
2.7 Supervision and guidance advice on the operation of PSQI 33 (68.8) 85 (67.5) 118 (67.8) .871
2.8 Resource support for PSQI operations 37 (77.1) 98 (69.8) 125 (71.8) 342
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Zoiof, L0y, 2y, Ao, ARE, #88, M54, 053], A%, de%
Bed size = 500  Bed size<{500
_ ~ Total (n=174)
Items (=48) (@=126) p-value
Yes, n (%) Yes, n (%) Yes, n (%)
3. Matters related to PSQI standards
3.1 Establishing standards in accordance with the enactment and revision of
Jaws related to PSQI 33 (68.8) 94 (74.6) 127 (73.0) 437
3.2 Establishing standards based on patient safety alerts 36 (75.0) 105 (83.3) 141 (81.0) 210
3.3 Establishing standards based on PSQI activities 43 (89.6) 108 (85.7) 151 (86.8) 501
3.4 Establishing standards based on risk management results 33 (68.8) 74 (58.7) 107 (61.5) 225
3.5 Inspection of compliance with standards within medical institutions and
suidance/advice 40 (83.3) 95 (75.4) 135 (77.6) 282
3.6 Inspection and guidance/advice on compliance with medical institution
accreditation standards 41654 99 (78.6) 140 (80.5) 309
4. Matters concerning evidence of PSQI
4.1 Presentation of evidence related to PSQI using internal data of medical »
institutions 43 (89.6) 114 (90.5) 157 (90.2) 1.000
4.2 Presentation of evidence related to PSQI outside of medical institutions
(similar institutions, advanced cases, literature, etc.) 38(79.2) 92 (74.2) 130 (75.6) 496
4.3 Developing PSQI activities at the healthcare institution level using evi-
dence-based methods 37 (77.1) 90 (72.6) 127 (73.8) .547
4.4 Supporting PSQI at the healthcare institution level to utilize evi-
dence-based methods 41(85.4) 87 (70.2) 128 (74.4) .040
5. Matters concerning the operation of education programs for PSQI
5.1 Establishment of annual education plan related to PSQI activities 45(93.8) 118 (93.7) 163 (93.7) 1.000?
5.2 Conduct management training related to PSQI activities according to plan 31 (64.6) 67 (53.2) 98 (56.3) 175
5.3 Operate staff training related to PSQI activities according to plan 48 (100.0) 116 (92.1) 164 (94.3) .064?
5.4 Guidance and advice for training of patient safety supervisors on PSQI
activities 37 (77.1) 75 (59.5) 112 (64.4) .031
6. Matters concerning education and participation in safety activities of patients
and their guardians
6.1 Operation and support of education for patient safety activities of pa-
tients and their guardians 41654 96 (76.2) 137 (78.7) 184
6.2 Support for activating patient and guardian participation in patient safety
activities 45 (93.8) 92 (73.0) 137 (78.7) .003
6.3 Guidance and advice for patient safety supervisors to educate patients
and their guardians 33 (68.8) 76 (60.3) 109 (62.6) 304
6.4 Support for patient and guardian participation in patient safety activities
by patient safety management supervisors 35 (72.9) 71(56.3) 106 (60.9) 045
7. Matters concerning the activation of patient safety accident reporting at the
medical institution level
7.1 Support for establishing a patient safety accident reporting system 43 (89.6) 107 (84.9) 150 (86.2) 425
7.2 Guidance and advice for compliance with mandatory reporting of patient
safety accidents under the "Patient Safety Act, 38 (79.2) 105 (83.3) 143 82.2) 521
7.3 Guidance and advice for activating patient safety incident reporting 44 (91.7) 105 (83.3) 149 (85.6) 161
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Bed size = 500  Bed size<{500

(i) = Total (n=174)

Items p-value
Yes, n (%) Yes, n (%) Yes, n (%)

8. Matters related to patient safety accident management at the medical institution level
8.1 Annual Report on Patient Safety Incidents 42 (87.5) 112 (88.9) 154 (88.5) 797
8.2 Guidance and advice for patient safety incident analysis 38(79.2) 100 (79.4) 138 (79.3) .977
8.3 Investigation and analysis using patient safety incident analysis tools 40 (83.3) 112 (88.9) 152 (87.4) 324
e for ot vt 0 per et S oy sy mes s
o based o patient safeey accsdent anchvas resuies TP 0 @75) 113607 15569 680
8.6 Sharing improvemen't activities to prevent and prevent recurrence based 42 87.5) 116 (92.1) 158 (90.8) 352

on patient safety accident analysis results
8.7 Inspection and improvement support based on patient safety alerts 42 (87.5) 111 (88.1) 153 (87.9) 914
8 Center s Partent Safey Reporting and Learning Syrem Y A1ES0 101602 192619 424
8.9 Compliance v.vith confidentiality of patient safety incident reports and all 43 (89.6) 107 (84.9) 150 (86.2) 425
related materials

9. Matters concerning the operation of the risk management system in the area of PSQI
9.1 Support for establishing a risk management system 34 (70.8) 75 (59.5) 109 (62.6) .168
9.2 Develop a risk management plan 40 (83.3) 94 (74.6) 134 (77.0) 221
9.3 Operation according to risk management plan 39 (81.3) 78 (61.9) 117 (67.2) .015
9.4 Operational evaluation according to risk management plan 38 (79.2) 73 (57.9) 111 (63.8) .009
9.5 Reporting operational results according to risk management plan 40 (83.3) 80 (63.5) 120 (69.0) .011
9.6 Sharing operational results according to risk management plan 39 (81.3) 79 (62.7) 118 (67.8) .019
9.7 Supervision and guidance advice on risk management operations 31 (64.6) 60 (47.6) 91 (52.3) .045
9.8 Resource support for risk management operations 35(72.9) 64 (50.8) 99 (56.9) .008

10. Matters concerning indicator management for PSQI
10.1 Support for establishing an indicator management system 35(72.9) 93 (73.8) 128 (73.6) 1905
10.2 Establishing an indicator management plan 39 (81.3) 116 (92.1) 155 (89.1) .041
10.3 Operation according to the indicator management plan 41 (85.4) 111 (88.1) 152 (87.4) 635
10.4 Reporting on operational results according to indicator management plan 43 (89.6) 113 (89.7) 158 (89.7) 1.000?
10.5 Sharing operational results according to indicator management plan 43 (89.6) 115 (91.3) 158 (90.8) 7712
10.6 Supervision and guidance advice on indicator management operations 35(72.9) 94 (74.6) 129 (74.1) .820
10.7 Resource support for indicator management operations 32 (66.7) 80 (63.5) 112 (64.4) .696

11. Matters concerning the creation of a patient safety culture
11.1 Support for management to build a patient safety culture 38(79.2) 74 (58.7) 112 (64.4) .012
11.2 Bstablishing a Patient Safety Culture Plan 39 (81.3) 111 (88.1) 150 (86.2) 242
11.3 Operation according to the patient safety culture action plan 38 (79.2) 98 (77.8) 136 (78.2) .843
11.4 Patient Safety Culture Measurement, Analysis, and Reporting 34 (70.8) 92 (73.0) 126 (72.4) 773
11.5 Supervision and guidance advice on activating patient safety culture 35(72.9) 78 (61.9) 113 (64.9) 174
11.6 Resource support to promote patient safety culture 41(85.4) 75 (59.5) 116 (66.7) .001

12. Collaborate with external organizations to ensure PSQI
12.1 Collaboration with external organizations and stakeholders to improve PSQI 38(79.2) 82 (65.1) 120 (69.0) .073
12.2 Consulting with external organizations on improving PSQI 32 (66.7) 70 (55.6) 102 (58.6) 183
12.3 Participate in National Patient Safety Day 26 (54.2) 54 (42.9) 80 (48.0) .181
12.4 On-site investigation response to medical institution accreditation program 46 (95.8) 97 (77.0) 143 (82.2) .004

1) PSQI: Patient Safety and Quality Improvement
2) Fisher's exact test
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Nursing-sensitive Indicators in East Asian Hospitals: A Scoping Review
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Purpose: This scoping review aimed to identify nursing-sensitive indicators in East Asian hospitals and understand their
relationships.

Methods: We followed the Joanna Briggs Institute guidelines and conducted searches across 12 databases, including gray
literature sources, such as ProQuest Dissertations and Theses Global, based on specific inclusion and exclusion criteria.

Results: Of the 5,887 articles identified, we included 46 studies that met the inclusion criteria. Overall, we identified
72 nursing-sensitive indicators, which were classified into three distinct categories; —structure, process, and outcome,
aligned with Donabedian’s structure-process-outcome model. Our findings revealed that nurse staffing levels and
patient mortality were the most frequently reported nursing-sensitive indicators in East Asian hospitals. Additionally, we
found that nurse staffing levels and work environment were significantly associated with improved outcomes for patients
and nurses. Several nursing-sensitive indicators, such as turnover intention and caregiver self-efficacy, were derived
only in this review. Some nursing-sensitive indicators, such as nurse staffing levels and patient mortality, had limitations
because their definitions and measurement methods varied across studies.

Conclusion: This study provides a comprehensive overview of nursing-sensitive indicators in East Asian hospitals.
Adequate nurse staffing levels and positive work environment are important in achieving positive patient and nurse
outcomes; therefore, hospital administrators should make efforts to improve them. Further consideration is required
to determine whether nursing-sensitive indicators derived only from East Asian countries are appropriate for use in this
study. Inconsistencies in the operational definitions and measurement methods of nursing-sensitive indicators hinder
evidence generation through the synthesis of research findings. Therefore, nursing researchers should standardize
nursing-sensitive indicators in this specific healthcare context.
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Identification of studies via databases and registers | | Identification of studies via other methods
i Records identified through database .
searching (n = 5,887) Records 1denuﬁc(iﬁ30m hand search
. PubMed (n=819) @=3)
+ EMBASE (n=1,039)
+ CINAHL (n=1,011)
-E + Scopus (n=1,374)
S | |+ WebofScience (n=197)
i + Cochrane Library (n=590)
+ RISS (n=1303)
+ KISS(n=34)
+ NDSL (n=219) 3
+ ProQuest Dissertations & Theses Global (n = 4) .
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— I Duplicates removed
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Records screened
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¥ i (m=3312)
Full-test articles sought for retrieval
n=134) L
o : - o Full-text articles assessed for
8 > Articles not retrieved (n="7) eligibitity (n=3)
Full-text articles assessed for eligibility
n=127
g ! Articles excluded (n=84)
* Not included nursing-sensitive indicator (n = 21)
+ Commentary, editorial, protocol, review, Delphi,
psychometric study, case study (n=30)
»{ + Not mentioned study setting (n=1)
= * Not performed in East Asia (n=18)
— * Not performed in the hospital setting (n =4)
+ Included samples other than nurses (n=9)
P —— + Retracted study (n=1)
Articles included in review o
(n=46) g

Figure 1. Flow diagram of study selection process.
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Table 1.Characteristics of included studies.

2,

st B4 1 o4 ﬂi L

A2 E &85 A1V} 208, AEZRAF A=
34, FFY AR} AERAE IF
tH(Table 1, Appendix 3).

Characteristic Category Number of study
Publication year 2010 ~ 2014 10
2015 ~ 2019 27
2020 ~ 2022 9
Country
Thailand 5
Southeast Asia
Singapore 1
Korea 21
China 11
Northeast Asia
Taiwan 6
Japan 2
Setting Hospital 43
Long-term care hospital 3
Study sample Hospital 4
Unit 1
Patient 24
Nurse 10
Patient & nurses 7
Study method Secondary data analysis 24
Survey 13
Intervention 9
Data Source Hospital administrative data 20
Survey data 13
Survey data & hospital administrative data 13
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3. ZFe AR ® W St 271822, Heslop 502119 &5 "ol 7]
whelo] 72, T, A3 WS 27 ¥ B9 We, 7
Oner 5[1119] &7 o] wef, & FARY] 128 3AF S HE, 32 3 HEE AlEslete] £7stt
of 23t 46HS £HONA AMEE =1 BISE 2 WS (Table 2)
= Y MR E/6IL, 5 Mes 2R HeE £
Table 2. Nursing - sensitive indicators in East-Asian hospitals.
Category Sub - category Variable Frequency Article#
Hospital - focused Number of bed 1 Al8
Al, A2, A5, AG, A8, A9, A10, A13, Al5, A16, Al7, A18,
Nurse staffing level? 29 A19, A20, A24, A25, A27, A30, A32, A33, A36, A38,
A40, Ad1, A42, A43, Ad4, A45, A46
Nursing work environment 7 Al, AG, A8, A25, A26, A27, A29
Nurse workload? 3 A3, A5, A18
Structure
Nurse-focused Nurse education level 2 A6, A30
Overtime hours 2 A21, A40
Years of nursing experience 1 A30
Nurse burnout 1 A28
Nursing system change 1 A7
Nursing intervention/education/
6 Al1, A14, A22, A34, A35, A37
consultation/counseling/procedure
Nurse - focused . .
Process Missed nursing care 3 Al, A9, A26
Interpersonal process of care 1 Al
Patient - focused Patient experience with nursing care 1 A4
Job satisfaction 7 A9, Al14, A21, A26, A27, A29, A40
Nurse burnout 3 A21, A26, A27
Missed nursing care 3 A9, A25, A38
Intent to leave or intent to stay 2 A9, A21
Nurse - focused
Job performance 2 A36, A40
Nurse health status 1 A29
Fatigue 1 A29
Overtime hours 1 A36
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Category Sub - category Variable Frequency Article#

A2, A3, A5, AG, A10, Al1, A12, Al13, A16, A20, A24,
A32, A35, A36, Adl, A43, A46
Al, A3, A8, A16, Al17, A21, A30, A32, A38, A42, Ad4, A45
Al, A9, A25, A26, A27, A28, A29, A38, A39
Al, A16, A22, A25, A32, A33, A34, A43
A5, A14, A15, A31, A32, A35, A36, A46
AlL, A12, A23, A31, A35, A37
A16, A17, A25, A30, A43
Al, A4, Al4, A31, A38
A3, A18, A28, A30
A8, A28, A33, A38
AlG, Al17, A25, A38
A3, A28, A30, A41

Mortality? 17

—_
S8}

Pressure ulcer

Nurse - reported quality of care
Urinary tract infection

Length of stay

Readmission

Pneumonia

Patient satisfaction

Fall

Medication error

Surgical site infection

Nosocomial infection

BB NN N NN NN W W W W W R B R Rt N0 0O

Bloodstream infection A25, A32, A33
Sepsis A16, A17, A43
Patient quality of life A31, A35, A37
Declined activities of daily living A42, Ad4, A45
Medical expenses Al5, A32, A33
Use of restraint A3, A38
Shock/cardiac arrest A16, A17
Respiratory tract infection Al17, A32
Respiratory failure Al6, A17
Physiologic/metabolic derangement Al6, A17
Central nervous system complication A16, A17
Patient survival A19, A35
Postoperative complication Al3, A17
Outcome Patient - focused Ventilator weaning A32, A33
Visit to outpatient or emergenc
room with ?linical problemg ! 2 A23, A31
Self - care ability 2 Al1, A35
Nurse - reported patient safety level 2 A9, A26
Fall with injury 1 A8
Gastrointestinal infection 1 Al17
Failure to rescue 1 Al17
Deep vein thrombosis 1 Al6
Gastrointestinal bleeding 1 Al6
Urinary catheter utilization 1 A45
Unexpected tube self - extraction 1 A3
Ventilator day 1 A5
Abnormal level of consciousness 1 A7
Patient self - efficacy 1 A37
Caregiver self - efficacy 1 A22
Patient complaint 1 A21
Patient identification error 1 A21
Nurse - patient communication error 1 A21
Nurse - reported patient adverse event 1 A39
Urinary incontinence 1 A45
Pain 1 A7
Nursing severity 1 A7
Use of narcotics 1 A7
Use of sedatives 1 A7
Door to treatment time 1 Al4
Exercise capacity 1 A31

U For Nurse staffing level, metrics to consider include the ratio of beds to nurses, the ratio of patients to nurses, the total number of nurses in hospital, the
perceived staffing adequacy, the nursing care hours per patient day, and the overall skill mix of the nursing team.

2 For Nurse workload, parameters encompass the total nursing hours, the current bed occupancy rate, the overall nursing needs, and the Acute Physiology
and Chronic Health Evaluation-II score.

3 Mortality indicators include post - operative mortality, post - discharge mortality, all - cause mortality, in - hospital mortality, and the 30 - day post-ad-
mission mortality rate.
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Table 3. Commonalities and differences in nursing - sensitive indicators identified in the reference literature and this
current review

Categor Variable NQF Montavolo Oner This
sory (2004) (2007) (2021) research

Nurse staffing level? 0 0 ) e}
Nursing work environment O O O
Nurse education level o] 0]
Years of nursing experience (0]
Patient acuity

Patient turnover

o O 0O O O O

Nurse autonomy
Structure Nurse vacancy rate (0]

Work schedule

o

Case mix O
Number of bed

Nurse burnout

Nurse workload?

Overtime hours

Nursing system change

oO|l0 O O O O

Nursing intervention/education/ consultation/counseling/procedure 0 0

Pain management (0] (0]

Maintenance of skin integrity 0
Process

Missed nursing care

Interpersonal process of care

Patient experience with nursing care

Pressure ulcer

Falls

Falls with injury
Urinary tract infection

Pneumonia

o O O O O O

Use of restraint

© O O O O O O

Bloodstream infection

O O O O O o0 o o

Failure to rescue

© O 0O O O O o o o|o o0 o

@)

Job satisfaction
Nurse turnover O O
Medication error
Deep vein thrombosis
Outcomes
Sepsis
Nosocomial infection
Respiratory tract infection
Mortality?
Shock/cardiac arrest
Length of stay
Patient/family satisfaction
Nurse burnout
Nurse reported quality of care
Wound infection

Adverse drug event

O O 0O O O O O O o o o o o o o o o
O O O O O O o O O O O

Pulmonary embolism
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. NQF Montavolo Oner This
Coizgory  Vmzbl (2004) (2007) (2021) research

Pediatric peripheral intravenous infiltration rate 0

Psychiatric physical/sexual assault rate 0

Missed nursing care

Intent to leave or intent to stay

Job performance

Nurse health status

Fatigue

Overtime hours

Physiologic/metabolic derangement

Central nervous system complication

Postoperative complication

Surgical site infection

Gastrointestinal infection

Patient survival

Gastrointestinal bleeding

Urinary catheter utilization

Unexpected tube self - extraction

Ventilator weaning

Ventilator day

Abnormal level of consciousness
Outcomes Readmission

Visit to outpatient or emergency room with clinical problem

Self - care ability

Patient quality of life

Patient self - efficacy

Caregiver self - efficacy

Patient complaint

Patient identification error

Nurse-patient communication error

Nurse-reported patient safety level

Nurse - reported patient adverse event

Declined activities of daily living

Urinary incontinence

Pain

Nursing severity

Use of narcotics

Use of sedatives

Door to treatment time

Medical expenses

Respiratory failure

O O O O O O O OO0 OO0 0oL OLOL OO OO OOoLOoLOOoLOLOLOLOL OO OO O OoOOoO OoOoOo o oo

Exercise capacity

NQF=National quality forum.

U For Nurse staffing level, metrics to consider include the ratio of beds to nurses, the ratio of patients to nurses, the total number of nurses in hospital,
the perceived staffing adequacy, the nursing care hours per patient day, and the overall skill mix of the nursing team.

2 For Nurse workload, parameters encompass the total nursing hours, the current bed occupancy rate, the overall nursing needs, and the Acute Physiolo-
gy and Chronic Health Enquire-II score.

» Mortality indicators include post - operative mortality, post - discharge mortality, all - cause mortality, in - hospital mortality, and the 30 - day post-ad-
mission mortality rate.
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Table 4. Association between dependent variables and independent variables in included studies.

s

= %74 o
AEF

[A9,A26,A39]
AF[A1]of 4

e

[A9, A26]9H=

20 JUAES

oA et &

wolrh ud 15
2o 23 WAALlL R2FAL, B3 BEEALe}

2 ojulet 4TS HolX ottt B8 3
2o kAPt Batsks Aold] Avt 39 AT
e Bgou 1He

© oS S BolA] ekttt

Gil= Outcome Structure or process Significant association Non - sig.ni.f icant
category association
Nurse staffing level? A40 A27
Overtime hours A21
Job satisfaction
Nursing work environment A26 A29 A27
Missed nursing care A9 A26
Nurse staffing level” A27
Overtime hours A21
Nurse burnout
Nurse - Nursing work environment A26 A27
focused Missed nursing care A26
Missed nursing care Nurse staffing level? A9
Intent to leave or Overtime hours A21
intent to stay Missed nursing care A9
Job performance Nurse staffing level? A36 A40
Nurse health status Nursing work environment A29
Overtime hours Nurse staffing level? A36
Nurse staffing level? Al A8 Al6 Al7 A30 A32 A45
Overtime hours A21
Nursing work environment Al A8
Pressure ulcer
Nurse education level A30
Years of nursing experience A30
Missed nursing care Al
Nurse staffing level? A18
Nurse workload? A3 Al8
Fall Nurse education level A30
Years of nursing experience A30
Patient -
focused Number of bed A18
Nurse staffing level? A8
Fall with injury
Nursing work environment A8
Nurse staffing level? A8
Medication error Nursing work environment A8
Nurse burnout A28
ghysiologic/metabolic Nurse staffing level? Al6 Al17
erangement
Centra.l NEIvous sySteM - \urse staffing level? Al6 Al7
complication
Postoperative compli- Nurse staffing level” Al3

cation
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dO| ZteRIgA ®: FAY Y AL

|2H=, ML, BHES0F, 281, 0152
Gilb= Outcome Structure or process Significant association e = sig.ni.ficant
category association
Nurse staffing level” Al  Al6 A32 A33 A43
Nursing work environment A25 Al
Urinary tract infection Nursing intervention/education/
. ; A22 A34
consultation/counseling/procedure
Missed nursing care Al
Nurse staffing level? Al6 A30
Nursing work environment A25
Pneumonia
Nurse education level A30
Years of nursing experience A30
Nurse staffing level? Al6
Surgical site infection
Nursing work environment A25
Bloodstream infection ~ Nurse staffing level” A32
Sepsis Nurse staffing level? Al7
Nurse staffing level? A41 A30
Nosocomial infection ~ Nurse education level A30
Years of nursing experience A30
.Gastr(?intestinal Nurse staffing level? Al7
infection
Resphjatory tract Nurse staffing level? Al17 A32
infection
Nurse staffing level” A2 A6 A0 Al6 A24 A41 A43 A5 Al13 A32 A36 A46
Nursing work environment A6
Patient-  Mortality? Nurse workload? A5
focused Nurse education level A6
Nursing intervention/education/ A35
consultation/counseling/procedure
Shock/cardiac arrest Nurse staffing level” Al6
Failure to rescue Nurse staffing level” Al17 Al3
Patient survival Nursing i‘ntervention/.education/ A35
consultation/counseling/procedure
Gastrgintestinal Nurse staffing level Al6
bleeding
Ur.h.'lar}{ catheter Nurse staffing level? A45
utilization
Ventilator weaning Nurse staffing level” A32
Nurse staffing level” A5
Ventilator day
Nurse workload® A5
Abnor@al level of Nursing system change A7
consciousness
Nurse staffing level? A36  A46 A5 A32
Nurse workload? A5
Length of stay Patient acuity
Nursing intervention/education/
consultation/counseling/procedure A3l A35 Ald
Nurse staffing level” Al2
Readmission S . .
Nursing intervention/education/ All A23 A31 A35 A37

consultation/counseling/procedure
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Sub - Outcome Structure or process Significant association e = 51g.n1.f1cant
category association
Visit to outpatient or L . .
emergency room with Nursing 1¥1tervent10n/.educat10n/ A23 A31
. consultation/counseling/procedure
clinical problem
Nursing intervention/education/
Self-care ability Al1l
consultation/counseling/procedure
Patient quality of life Nursing 1pterventlon(educat10n/ A31
consultation/counseling/procedure
Patient Nursing intervention/education/
) . : A37
self - efficacy consultation/counseling/procedure
Caregiver Nursing intervention/education/
. . ; A22
self - efficacy consultation/counseling/procedure
Nurse staffing level? Al
Nursing work environment Al
Nursing intervention/education/
3 ; A31
consultation/counseling/procedure
Patient satisfaction
Missed nursing care Al
Interpersonal process of care Al
Patient experience with nursing Ad
care
Patient complaint Overtime hours A21
Patient identification Overtime hours A21
error
Nurse - p'atle.nt Overtime hours A21
communication error
Patient -
focused Nurse staffing level” A9 A27 A39
Nurse - reported Nursing work environment Al A25 A26 A29
quality of care Missed nursing care A9  A26 A39 Al
Nurse burnout A28
Nurse staffing level? A9
Nur~se - reported Nursing work environment A26
patient safety level
Missed nursing care A9  A26
Nurse - reported Nurse staffing level” A39
patient adverse event Missed nursing care A39
De.chn.e?l activities of ) e staffing level” A42  A45
daily living
Urinary incontinence Nurse staffing level? A45
Pain Nursing system change A7
Nursing severity Nursing system change A7
Use of narcotics Nursing system change A7
Use of sedatives Nursing system change A7
Door to treatment time Nursing lgterventlon/.educatlon/ Al4
consultation/counseling/procedure
Respiratory failure Nurse staffing level? Al6
) . Nursing intervention/education/
Exercise capacity consultation/counseling/procedure A3l
Medical expenses Nursing staffing” A33 A32

U For Nurse staffing level, metrics to consider include the ratio of beds to nurses, the ratio of patients to nurses, the total number of nurses in hospital,

the perceived staffing adequacy, the nursing care hours per patient day, and the overall skill mix of the nursing team.

2 For nurse workload, parameters encompass the total nursing hours, the current bed occupancy rate, the overall nursing needs, and the Acute Physiolo-
gy and Chronic Health Enquire-II score.
» Mortality indicators include post - operative mortality, post - discharge mortality, all - cause mortality, in - hospital mortality, and the 30 - day post-ad-

mission mortality rate.
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Appendix 1. Database search strategy.
1. PubMed
No. Query Results
#1 “Nursing”[Mesh] OR “Nurses”[Mesh] 331,406
#2 nurs* 511,749
korea* OR china OR chinese OR japan* OR taiwan* OR “hong kong” OR Monglia* OR “east timor” OR Timor - leste
#3 OR Brunei* OR Cambodia* OR Indonesia* OR Laos OR laotian* OR malaysia* OR myanmar* OR singapor®* OR thai* 951,255
OR vietnam™ OR philippine* OR filipino*
#4 “Far East”[Mesh] OR “Asia, Southeastern”[Meshl] 602,373
“sensitive outcome OR “sensitive indicator” OR “care metrics” OR “care indicator” OR “care measure” OR “outcome
#5 measure” OR “quality outcome” OR “quality indicator” OR “quality measure” OR “outcome assessment” OR “compos- 101,951
ite indicator” OR “quality index”
#6 “Patient Outcome Assessment”[Mesh] OR “Outcome Assessment, Health Care”[Mesh] 1,295,704
#7 #1 OR #2 660,456
#8 #3 OR #4 1,098,339
#9 #5 OR #6 1,373,907
#10 #7 AND #8 AND #9 1,077
#11 #10 Filters: from 2010 - 2022 842
#12 Filters: English, Korean 819
2. EMBASE
No. Query Results
#1 nursing’ /exp OR ‘nurse’/exp 578,263
#2 nurs* 602,464
korea*:ab,ti OR china:ab,ti OR chinese:ab,ti OR japan*:ab,ti OR taiwan*:ab,ti OR ‘hong kong':ab,ti OR mon-
43 glia"jiab,t.i OR ‘eas.t tiITlOI" I.ab,ti OR ‘tirTlor. lestse'ﬁab,ti OR brur}ei*ﬁzflb,ti QR cambc?dia*fab,ti OR. i.ndoyesia*iab,ti OR 1.301.775
laos:ab,ti OR laotian*:ab,ti OR malaysia*:ab,ti OR myanmar*:ab,ti OR singapor*:ab,ti OR thai*:ab,ti OR vietnam-
*.ab,ti OR philippine*:ab,ti OR filipino*:ab,ti
#4 Far East'/exp OR ‘Southeast Asia’/exp 758,657
sensitive outcome’:ab,ti OR ‘sensitive indicator :ab,ti OR ‘care metrics’:ab,ti OR ‘care indicator:ab,ti OR ‘care
#5 measure :ab,ti OR ‘outcome measure’:ab,ti OR ‘quality outcome’:ab,ti OR ‘quality indicator’:ab,ti OR ‘quality mea- 131,100
sure’:ab,ti OR ‘outcome assessment :ab,ti OR ‘composite indicator’:ab,ti OR ‘quality index :ab,ti
#6 outcome assessment’/exp 731,073
#7 #1 OR #2 832,761
#8 #3 OR #4 1,465,382
#9 #5 OR #6 831,432
#10 #7 AND #8 AND #9 1,173
#11 #10 AND.(ZOIOZpy OR 2011:py OR 2012:py O}.{ 2013:py OR 2014:py OR 2015:py OR 2016:py OR 2017:py OR 2018:py 1.053
OR 2019:py OR 2020:py OR 2021:py OR 2022:py)
#12 #12 AND ([english]/lim OR [korean]/lim) 1,039
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3. CINAHL
No. Query Results
#1 (MH “Nurses+") 247,120
#2 TI nurs* OR AB nurs* 610,568
#3 (MH “Far East+") 141,343
#4 (MH “Asia, Southeastern+”) 38,148
#5 S3 OR S4 177,744
TI(korea* OR china OR chinese OR japan* OR taiwan* OR hong kong OR Monglia* OR “east timor” OR Timor - leste
OR Brunei* OR Cambodia* OR Indonesia* OR Laos OR laotian* OR malaysia* OR myanmar* OR singapor® OR thai*
#0 OR vietnam™® OR philippine* OR filipino*) OR AB(korea® OR china OR chinese OR japan* OR taiwan* OR hong kong 219,609
OR Monglia* OR “east timor” OR Timor - leste OR Brunei* OR Cambodia* OR Indonesia* OR Laos OR laotian* OR
malaysia® OR myanmar* OR singapor* OR thai* OR vietnam* OR philippine* OR filipino*)
TI(sensitive outcome OR “sensitive indicator” OR “care metrics” OR “care indicator” OR “care measure” OR “out-
come measure” OR “quality outcome” OR “quality indicator” OR “quality measure” OR “outcome assessment” OR
#7 “composite indicator” OR “quality index”) OR AB(sensitive outcome OR “sensitive indicator” OR “care metrics” OR 38,046
“care indicator” OR “care measure” OR “outcome measure” OR “quality outcome” OR “quality indicator” OR “quality
measure” OR “outcome assessment” OR “composite indicator” OR “quality index”)
#8 (MH “Outcome Assessment”) OR (MH “Outcomes (Health Care)+”") 563,275
#9 #1 OR #2 704,226
#10 #5 OR #6 272,904
#11 #7 OR #8 590,336
#12 #7 AND #8 AND #9 1,363
#13 #12 Published Date: 20100101 - 20221231 1,153
#14 #14 Narrow by Language: Korean, english 1,011
4. Scopus
No. Query Results
#1 TITLE - ABS - KEY (nurs*) 942,538
TITLE - ABS - KEY korea* OR china OR chinese OR japan* OR taiwan* OR “hong kong” OR monglia* OR “east timor”
#2 OR timor - leste OR brunei* OR cambodia* OR indonesia* OR laos OR laotian* OR malaysia® OR myanmar* OR sin- 3,623,139
gapor* OR thai* OR vietnam® OR philippine* OR filipino*)
TITLE - ABS - KEY (“sensitive outcome” OR “sensitive indicator” OR “care metrics” OR “care indicator” OR “care
#3 measure” OR “outcome measure” OR “quality outcome” OR “quality indicator” OR “quality measure” OR “outcome 905,746
assessment” OR “composite indicator” OR “quality index”)
#4 #1 AND #2 AND #3 1,722
#4 AND ((LIMIT - TO (PUBYEAR, 2022) OR LIMIT - TO (PUBYEAR, 2021) OR LIMIT - TO (PUBYEAR ,2020) OR LIMIT -
#5 TO (PUBYEAR, 2019) OR LIMIT - TO (PUBYEAR, 2018) OR LIMIT - TO (PUBYEAR, 2017) OR LIMIT - TO (PUBYEAR, 1422
2016) OR LIMIT - TO (PUBYEAR, 2015) OR LIMIT - TO (PUBYEAR, 2014) OR LIMIT - TO (PUBYEAR, 2013) OR LIMIT - !
TO (PUBYEAR, 2012) OR LIMIT - TO (PUBYEAR, 2011) OR LIMIT - TO (PUBYEAR, 2010))
#6 #5 AND (LIMIT - TO (LANGUAGE, “English”) OR LIMIT - TO (LANGUAGE, “Korean”)) 1,374
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5. Cochrane library

No. Query Results
#1 MeSH descriptor: [Nursing] explode all trees 3,466
#2 MeSH descriptor: [Nurses] explode all trees 1,323
#3 #1 OR #2 4,534
#4 (nurs*):ti,ab,kw 48,448
(korea* OR china OR chinese OR japan® OR taiwan* OR “hong kong” OR Monglia* OR “east timor” OR Timor - leste
#5 OR Brunei* OR Cambodia* OR Indonesia* OR Laos OR laotian* OR malaysia* OR myanmar* OR singapor* OR thai* 90,206
OR vietnam* OR philippine* OR filipino*):ti,ab,.kw
#0 MeSH descriptor: [Far East] explode all trees 12,022
#7 MeSH descriptor: [Asia, Southeastern] explode all trees 2,961
(“sensitive outcome” OR “sensitive indicator” OR “care metrics” OR “care indicator” OR “care measure” OR “outcome
#8 measure” OR “quality outcome” OR “quality indicator” OR “quality measure” OR “outcome assessment” OR “compos- 155,046
ite indicator” OR “quality index”):ti,ab,kw
#9 MeSH descriptor: [Patient Outcome Assessment] explode all trees 1,394
#10 MeSH descriptor: [Outcome Assessment, Health Care] explode all trees 161,471
#11 #3 OR #4 48,709
#12 #5 OR #6 OR #7 90,378
#13 #8 OR #9 OR #10 282,913
#14 #11 AND #12 AND #13 716
#15 #14 with Cochrane Library publication date from Jan 2010 590
6. Web of science
No. Query Results
#1 Nurs* (Title) or Nurs* (Abstract) 309,774
korea* OR china OR chinese OR japan® OR taiwan* OR hong kong OR Monglia* OR “east timor” OR Timor - leste OR
Brunei* OR Cambodia* OR Indonesia* OR Laos OR laotian* OR malaysia* OR myanmar* OR singapor* OR thai* OR
#2 vietnam* OR philippine* OR filipino* (Title) or korea* OR china OR chinese OR japan* OR taiwan* OR hong kong 2,039,985
OR Monglia* OR “east timor” OR Timor - leste OR Brunei* OR Cambodia* OR Indonesia* OR Laos OR laotian* OR
malaysia* OR myanmar* OR singapor* OR thai* OR vietnam* OR philippine* OR filipino* (Abstract)
sensitive outcome OR “sensitive indicator” OR “care metrics” OR “care indicator” OR “care measure” OR “out-
come measure” OR “quality outcome” OR “quality indicator” OR “quality measure” OR “outcome assessment” OR
#3 “composite indicator” OR “quality index” (Title) or sensitive outcome OR “sensitive indicator” OR “care metrics” OR 106,578
“care indicator” OR “care measure” OR “outcome measure” OR “quality outcome” OR “quality indicator” OR “quality
measure” OR “outcome assessment” OR “composite indicator” OR “quality index” (Abstract)
#4 #1 AND #2 AND #3 216
#4 Refined By: Publication Years: 2022 or 2021 or 2020 or 2019 or 2018 or 2017 or 2016 or 2015 or 2014 or 2013 or
#5 198
2012 or 2011 or 2010
#6 #5 Refined By: Languages: English or Korean 197
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7. Korean databases

Database Search term Category Results
(7t= AND A3} OR (7+Z AND A ¥) =T 313
RISS
(7t= AND 23} OR (7tZ AND A ¥) A 80
KISS (7t AND A3} OR (7t% AND A/ ¥) AA 34
NDSL (X% AND Z#) OR (% AND A|3) A (G =2 A 2) 219
8. ProQuest dissertations & theses global
No. Query Results
#1 nurs* 55,855
korea* OR china OR chinese OR japan* OR taiwan* OR hong kong OR Monglia* OR “east timor” OR Timor - leste OR
#2 Brunei* OR Cambodia* OR Indonesia* OR Laos OR laotian® OR malaysia* OR myanmar* OR singapor* OR thai* OR 263,951
vietnam* OR philippine* OR filipino*
“sensitive outcome” OR “sensitive indicator” OR “care metrics” OR “care indicator” OR “care measure” OR “outcome
#3 measure” OR “quality outcome” OR “quality indicator” OR “quality measure” OR “outcome assessment” OR “compos- 4,999
ite indicator” OR “quality index”
#4 #1 AND #2 AND #3 9
#5 #4 Limits applied: 2010 - 4
#6 #5 Limits applied: English 4
9. WorldCat dissertations and theses
No. Query Results
ti: korea* OR china OR chinese OR japan* OR taiwan* OR “hong kong” OR Monglia* OR “east timor” OR Timor -
leste OR Brunei* OR Cambodia* OR Indonesia* OR Laos OR laotian®* OR malaysia* OR myanmar* OR singapor* OR
#1 thai* OR vietnam* OR philippine* OR filipino* ti:"sensitive outcome” OR “sensitive indicator” OR “care metrics” OR 2
“care indicator” OR “care measure” OR “outcome measure” OR “quality outcome” OR “quality indicator” OR “quality
measure” OR “outcome assessment” OR “composite indicator” OR “quality index” ti:nurs* [Filter by: Korean]
ti: korea* OR china OR chinese OR japan* OR taiwan* OR “hong kong” OR Monglia* OR “east timor” OR Timor -
leste OR Brunei* OR Cambodia* OR Indonesia* OR Laos OR laotian* OR malaysia* OR myanmar* OR singapor* OR
#2 thai* OR vietnam* OR philippine* OR filipino* ti:"sensitive outcome” OR “sensitive indicator” OR “care metrics” OR 185
“care indicator” OR “care measure” OR “outcome measure” OR “quality outcome” OR “quality indicator” OR “quality
measure” OR “outcome assessment” OR “composite indicator” OR “quality index” ti:nurs* [Filter by: English]
#3 #1 OR #2 187
10. NDLTD
No. Query Results
nurs* AND (korea* OR china OR chinese OR japan* OR taiwan* OR “hong kong” OR monglia* OR “east timor” OR
timor - leste OR brunei* OR cambodia* OR indonesia* OR laos OR laotian* OR malaysia* OR myanmar* OR singa-
#1 por* OR thai* OR vietnam* OR philippine* OR filipino* ) AND (“sensitive outcome” OR “sensitive indicator” OR “care 198
metrics” OR “care indicator” OR “care measure” OR “outcome measure” OR “quality outcome” OR “quality indicator”
OR “quality measure” OR “outcome assessment” OR “composite indicator” OR “quality index”)
#2 #1 Publication year: 2010~ 120
#3 #2 Language: English, Korean 20
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Cho HY, Song X, Piao J, Jin Y, Lee SM. Automatic delirium prediction system and nursing-sensitive outcomes in
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Cho SH, Lee JY, You SJ, Song KJ, Hong KJ. Nurse staffing, nurses prioritization, missed care, quality of nursing
care, and nurse outcomes. International Journal of Nursing Practice. 2020;26(1):e12803.
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domized and controlled trial in China. Rural and Remote Health. 2019;19(2):1-8.

Han KT, Kim §J, Jang SI, Hahm MI, Kim SJ, Lee SY, et al. The outcomes of psychiatric inpatients by proportion
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Hirose N, Morita K, Matsui H, Fushimi K, Yasunaga H. Doseresponse association between nurse staffing and
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A22.

A23.

A24.
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A26.
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ences. 2016;18(4):473-80.

Kim CG, Bae KS. Relationship between nurse staffing level and adult nursing-sensitive outcomes in tertiary hos-
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Kim CG, Kim JS. The association between nurse staffing levels and paediatric nursingsensitive outcomes in ter-
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Kim JH, Kim SJ, Park JH, Lee EH. Multilevel factors influencing falls of patients in hospital: The impact of nurse
staffing. Journal of Nursing Management. 2019;27(5):1011-19.

Kim YM, Kim JY, Shin SA. Relationship between the legal nurse staffing standard and patient survival after
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Kim YM, Kim SY, Lee KA. Association between registered nurse staffing levels and in-hospital mortality in cra-
niotomy patients using Korean National Health Insurance data. BMC Nursing. 2020;19(1):36.

Kunaviktikul W, Wichaikhum O, Nantsupawat A, Nantsupawat R, Chontawan R, Klunklin A, et al. Nurses’ extend-
ed work hours: Patient, nurse and organizational outcomes. International Nursing Review. 2015;62(3):386-93.
Lee KC, Chao YFC, Wang YM, Lin PC. A nurse - family partnership intervention to increase the selfefficacy of
family caregivers and reduce catheterassociated urinary tract infection in catheterized patients. International
Journal of Nursing Practice. 2015:21(6):771-9.

Lee JH, Kang SM, Kim YA, Chu SH. Clinical outcomes of a nurse-led post-discharge education program for
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Liang YW, Tsay SF, Chen WY. Effects of nurse staffing ratios on patient mortality in Taiwan acute care hospitals:
A longitudinal study. Journal of Nursing Research. 2012;20(1):1-8.
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Liu J, Zheng J, Liu K, You L. Relationship between work environments, nurse outcomes, and quality of care in
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Nantsupawat A, Srisuphan W, Kunaviktikul W, Wichaikhum OA, Aungsuroch Y, Aiken LH. Impact of nurse work
environment and staffing on hospital nurse and quality of care in Thailand. Journal of Nursing Scholarship.
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Open. 2021;8(5):2470-87.
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Yang PH, Hung CH, Chen YC. The impact of three nursing staffing models on nursing outcomes. Journal of
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Yu SY, Kim TG. Evaluation of nurse staffing levels and outcomes under the government - recommended staffing
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Zhu Xw, You Lm, Zheng J, Liu K, Fang Jb, Hou Sx, et al. Nurse staffing levels make a difference on patient out-
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Appendix 3. General characteristics of studies included in scoping review.
(N=46)

First author

N (Year) Study design Country Sample Data source
Hospital=9
Al Boonprcom Cross - sectional study Thailand Unit=121 Survey data (nurse, patient)
(2019) Nurse=819 ’
Patient=840
A2 Elz%alr% Secondary data analysis Taiwan ﬁgftp: ilt?ISZSS Survey data (nurse, patient)
Hospital administrative data (ICU patient
Chang . . Hospital=1 classification information system, nursing
A3 (2019) Secondary data analysis Taiwan Unit=8 quality monitoring system, infection con-
trol monitoring system)
Chen Hospital=1 Survey data (patient)
A4 Cross - sectional study China Unit=36 Hospital administrative data (hospital
(2022) o . ;
Patient=756 information system)
. Hospital=87 . L . .
A5 Chlttévsaitz)n arat Secondary data analysis Thailand  Unit=155 Eg:p .1ttaall gjg kl)r;ss(;[)r ative data (unit record,
Patient=104,046 Pl
Hospital=14
Cho . Unit=N/M Survey data (nurse)
A6 2015) Cross - sectional study Korea Nurse=1,024 HIRA data
Patient=76,036
Hospital=1
Cho . . Unit=1 Survey data (nurse)
A7 (2015) Quasi - experimental study  Korea Nurse=40 (post - test) Hospital administrative data (EMR)
Patient=145 (pre - test), 172 (post - test)
Hospital=58
Cho . Unit=N/M Survey data (nurse)
A8 2016) Cross - sectional study Korea Nurse=4.864 HIRA data
Patient=113,426
Cho Hospital=49
A9 Cross - sectional study Korea Unit=156 Survey data (nurse)
(2020) _
Nurse=2,114
Hospital=615
Al10 %2}6%%‘3” Secondary data analysis Korea Unit=N/M gﬁgj gzi
Patient=11,819
. Hospital=1 .
Cui ) ; Survey data (patient)
All RCT China Unit=N/M h o )
(2019) Patient=96 (E: 48. C: 48) Hospital administrative data (EMR)
Han Hospital=81
Al12 (2015) Secondary data analysis Korea Unit=N/M NHIS data
Patient=21,315
. Hospital=787 . . R _
Al3 I({zlégszi Secondary data analysis Japan Unit=N/M Elastgnosm procedure combination data
Patient=645,687 a
Ho Hospital=1 Survey data (nurse, patient)
Al4 2013) RCT China Unit=1 Hospital administrative data (emergency
Patient=22 (E:10, C:12) department records)
Kim Hospital=222
Al5 (20116) Secondary data analysis Korea Unit=N/M NHIS data
Patient=22,289
Kim Hospital=46
Al6 2018) Secondary data analysis Korea Unit=N/M HIRA data
Patient=3,665,307
Kim Hospital=46
Al17 (20118) Secondary data analysis Korea Unit=N/M HIRA data

Patient=608,017
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First author .
No (Year) Study design Country Sample Data source
Kim Hospital=275
A18 Secondary data analysis Korea Unit=N/M NHIS data
(2019) Patient=60,049
Kim Hospital=121
A19 Secondary data analysis Korea Unit=N/M NHIS data
(2019) Patient=1,696
Kim Hospital=203
A20 Secondary data analysis Korea Unit=N/M NHIS data
(2020) Patient=46,779
Kunaviktikul Hospital=90
A21 2015) Cross - sectional study Thailand  Unit=N/M Survey data (nurse)
Nurse=1,524
L Hospital=1
A22 (206165) RCT Taiwan Unit=2 Survey data (patient)
Patient=61 (E: 30, C: 31)
Lee Hospital=1
A23 2021) Secondary data analysis Korea Unit=N/M Hospital administrative data (EMR)
Patient=136
Lian Hospital=32
A24 (21012g) Longitudinal Study Taiwan Unit=108 Survey data (nurse)
Patient=756
Liu Hospital=134
A25 2016) Secondary data analysis China Unit=134 Survey data (nurse)
Nurse=1,890
Liu Hospital=22
A26 (2019) Cross - sectional study China Unit=22 Survey data (nurse)
Nurse=459
Nantsupawat Hospital=39
A27 2011) Secondary data analysis Thailand  Unit=N/M Survey data (nurse)
Nurse=5,247
Nantsupawat Hospital=92
A28 (ZOIPG) Cross - sectional study Thailand  Unit=N/M Survey data (nurse)
Nurse=2,084
Oeata Hospital=7 (Phase 1), 23 (Phase 2)
A29 (2321) Longitudinal study Japan Unit=N/M Survey data (nurse)
Nurse=1,020 (Phase 1), 3,421 (Phase 2)
Wang ) ) Hospital=13 Survey data (nurse)
A30 (2020) Cross - sectional study China Unit=211 Hospital administrative data (EMR)
Hospital=1 .
Wang . o Survey data (patient)
A31 RCT China Unit=N/M ; L .
(2020) Patient=154 (E:77, C: 77) Hospital administrative data (EMR)
o Hospital administrative data (EMR, infec-
Hospital=1 . X K
Yang . . o tion control unit records, quality manage-
A32 Secondary data analysis Taiwan Unit=1 . R
(2012) Patient=487 ment unit records, human resource unit
1ent= records, hospital accounting records)
1o Hospital administrative data (EMR, infec-
Hospital=1 X X K
Yang . . o tion control unit records, quality manage-
A33 Secondary data analysis Taiwan Unit=1 . .
(2015) Patient=667 ment unit records, human resource unit
lent= records, hospital accounting records)
Yatim ) ) Singa- Hospital=1 Survey data (nurse)
A34 (2016) Quasi - experimental study pore Unit=1 Hospital administrative data (EMR)
Hospital=1 .
Yu . o Survey data (patient)
A35 (2015) RCT China Unit=N/M Hospital administrative data (EMR)

Patient=178 (E: 90, C: 88)
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First author

N (Year) Study design Country Sample Data source
Hospital=1
Yu . . o Survey data (nurse)
A36 (2015) Quasi - experimental study ~ Korea gﬁlrtsﬁ:n (pre - test), 17 (post - test) Hospital administrative data (EMR)
Hospital=1 .
Zhang . o Survey data (patient)
A37 (2018) RCT China g;;itgg£¥99 (E: 100, C: 99) Hospital administrative data (EMR)
Hospital=181
A38 (ZZOhluZ) Cross - sectional study China 33226:970802 Survey data (nurse, patient)
Patient=5,430
Hospital=181
A39 (220}11119) Secondary data analysis China gﬁi‘ts:eG:%OSOZ Survey data (nurse, patient)
Patient=5,430
Ko Hospital=1
A40 Cross - sectional study Korea Unit=N/M Survey data (nurse)
(2014) Nurse=246
Kim Hospital=260
A41 2017) Secondary data analysis Korea Unit=N/M HIRA data
Patient=24,510
A42 (501212) Secondary data analysis Korea Eﬁistiiﬁ]a/ll\:/[LOSG HIRA data
Kim Hospital=182
A43 (2011 2) Secondary data analysis Korea Unit=N/M NHIS data
Patient=111,491
Ad4 (foiﬁ) Secondary data analysis Korea Sgisgﬁ%\:fm HIRA data
A45 é(oi?;) Secondary data analysis Korea ﬁgistp:iﬁ]a/ll\:f% HIRA data
A46 (zcol—ﬁ) Secondary data analysis Korea I[}Iglst;:ﬁa/lhjll 182 HIRA data

ICU=Intensive care unit; N/M=Not mentioned; HIRA=Health Insurance Review and Assessment service; EMR=Electronic medical record: NHIS=National
Health Insurance Service: RCT=Randomized controlled trial: E=Experimental group: C=Control group
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Purpose: This study aimed to enhance understanding of patient safety incidents in South Korean medical services through
a scoping review. Its objectives were to explore research trends and determine these incidents’ types, frequencies,
severities, and related factors.

Methods: A scoping review was conducted per the Joanna Briggs Institute guidelines. A literature search was performed
across seven databases, including peer-reviewed quantitative research articles in English or Korean, with no date
restrictions. We extracted data encompassing study design, objectives, settings, participants, data collection methods,
theoretical frameworks, and patient safety incident characteristics such as type, frequency, severity, and related factors.
The Systems Engineering Initiative for Patient Safety model was applied to categorize factors associated with patient
safety incidents.

Results: Of 4,530 articles identified, we included 45 studies. The majority (82.2%) were published after 2016, aligning with
enforcing the Patient Safety Act. Most studies employed retrospective designs (95.6%), predominantly cross-sectional
and case-control approaches. The most frequently examined were falls (66.7%) and medication-related incidents
(35.5%). The severity of incidents varied significantly, with near misses ranging from 22.8% to 88.3% and adverse events
from 26.1% to 60.2%. Factors associated with incidents were primarily patient-related and care process-related.

Conclusion: Research on patient safety incidents in South Korea has increased significantly since the implementation
of the Patient Safety Act. Future studies should adopt diverse methodologies to explore a broader range of patient safety
incidents and contributing factors, employing standardized approaches to improve comparability across studies. Such
efforts will support enhancing patient safety strategies and outcomes.
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20249 44 13¥ ZREES S5 & A7 AP

(DOI: https://doi.org/10.17605/OSF.I0/K4CY6) [12].
AT B39 A& =0]7] Y3} Preferred Reporting Items

for Systematic reviews and Meta-Analyses extension

for Scoping Reviews (PRISMA-ScR)E a5t tH13].

2. A7+ 2A

AL F7H7IH, FAMY B Jgit 12 &
Sot=d 8 FE2 4 (Population), i@ (Con-
cept), W2 Context) 45 EgHaof ghi[12]. wahA
o] A7 FAHY EAXEE o oA, id, HeES
Ol& AH|A o] &R, ARPAALLL, W Y= AH|AR F
A|zfsto] AT AES thdt 2ol AAsHith(Figure 1).

T OEm AHA oA AR SARPAARL I A
T EFZ JHI7L? I o= AH|A ol A S TR}
FAARILS] T, Rl 9] FE= ofHE7F? SARRPAAL
3 AT A 9912 FRITEY”

Types

Concept
Patient Safety
Incidents

Severities

Insufficient
Synthesis of
Research

South Korean
Healthcare Services

Context

Challenges
in Statistical
Estimation

Legal and
Systemic
Limitations

Frequencies

Population
Healthcare
Service Users

Healthcare
System
Variability

Research Questions

1. What are the research trends related to patient safety incidents in
South Korean healthcare of healthcare service users?

2. What are the types, frequencies, severities, and related factors of
patient safety incidents in South Korean healthcare services?

Figure 1. Research question development framework based on population, concept, and context.
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Records identified from:
Databases (n = 7)
Registers (n = 4,530)
-psycINFO =190
-CINAHL = 281
-Pubmed = 1,100
-KISS = 1,498
-DBpia = 468
-RISS = 860
-KNBASE = 133

Records removed before
screening:
Duplicate records removed

(n = 640)

l

Records screened

(n = 3,890)

Records excluded
(n = 3,766)

Reports sought for retrieval

(n = 124)
I

Reports not retrieved
(n=0)

Reports assessed for eligibility
(n=124)

Studies included in review
(n = 45)

Reports excluded:
1.Non-quantitative studies (n
=10)

2 Studies not directly
investigating patient safety
incidents (n = 31)

3.Case reports (n = 3)

4 Quality
improvement/system
development studies (n = 3)
5.Studies focused on
healthcare professionals' or
patients' experiences (n = 29)
6.Studies unrelated to
healthcare services in Korea
(n=3)

Figure 2. PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analysis) flow diagram.
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g o7 AHA Wofl A dAgRh SERRQPAARL T
A¥HA E/44-E Table 1°] AAISHTH A=l S84
£ 201087k4] 174, 2011-201587H4] 74, 2016-2020
W 137, 2021-20234¢ 24702 20164 o|Fof &y

1o

Table 1. Characteristics of included studies.

£330l 82.2%% thF-E= AASHAHFigure 3).
9] ATH95.6%)7t FFH AT oH, 1 FolNE
%HL 287(62.2%), AHl iz A+ 124(26.7%),
T 374(6.7%) 2.2 YERGT

05 710l Al o]FolA A= 53.3%HoH, T

Oﬂﬂi AE A= 46.7%= A=At AT HIAY
= X4 807AK-E FH 875,62277HA] X0

B+ 30, 856.5624_95; UrE}ktE}. SRRRPHARL T To]
EAsk= 22 AR S
toict. o124 /71d 4

E& ARERE AT 37(6.7%)°10 0, BAIH 2 ARG

(N=45)
Categories N (%)
Year of publication ~2010 12.2)
2011 - 2015 7 (15.6)
2016 - 2020 13 (28.9)
2021 - 2023 24 (53.3)
Study design Prospective cohort study 2 (4.4)
Retrospective cross-sectional study 28 (62.2)
Retrospective case-control study 12 (26.7)
Retrospective cohort study 36.7)
Study setting Single institution 21 (46.7)
Multicenter 24 (53.3)
Sample Mean 30,856.56
Standard Deviation 131,092.41
Minimum 80
Maximum 875,622
Data collection method Primary data collection 0(0.0)
Secondary data collection 45 (100.0)
Theoretical / Conceptual framework Not specified 42 (93.3)
Specified 36.7)
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Number of Publication

2005 2006 2007 2008 2009 2010 201

Figure 3. Number of publications by year.

[A25]00141 2] 81.4% [A3417FA] R =Qic}. oFE ¢
FARPAAI LS AR A7 F 167(35.5%) 2% ¥
= 24 4.4% [A34]°1A 2 93.7% [A13]71A] UEREH
& 107(22.2%)9] A7olA AA H AlE T SRk
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S 9= AElA ) BRQEAL AT Ak FANS BARE

Table 2. Types and frequency of patient safety incidents.

Types of patient safety
incidents

Frequency (%)

Reference no.

Fall

Medication-related

Procedure-related

Infection-related

Equipment and
Supplies-related

Misdiagnosis

Injury

Suicide/self-harm

Pressure ulcer

Complications of medical
and surgical care

Patient care - related

Meal

Harm

Exposure to inanimate
mechanical forces

Exposure to accidents due to
other and unspecified factors

Others

0.01% - 81.4%

4.4% - 93.74%

0.01% - 46.9%

0.02% - 15.7%

0.15% - 42.4%

0.77% - 7.6%

4.1% - 42.5%
(calculated as the average)

0.5% - 13.4%

0.41% - 8.2%

0.22% - 0.4%

33.5%
1.2%

2.1%

8.5%

10.0%

0.01% - 20.6%

Al, A4, A6, A7*, A8* A9, A10*, A11, A12*, A14* Al5, Al17, A18, A20% A21, A22*,
A23* A25, A27, A28, A29, A32*%, A34, A36, A39, Adl, A42* A43* Ad4, A45

A6, A13 (including transfusions, fluids, vaccines and immunoglobulin), A18 (includ-
ing transfusion), A26*, A27 (including transfusion), A28, A31 (including transfusion),
A33* A34 (including procedure and examination), A35, A36, A38*, A39, A40*, A44,
A45 (including transfusion)

A5 (only foreign body left during procedure), A6, A13 (including surgery), A18
(including surgery, anesthesia, and examination), A27 (including surgery, anesthe-
sia, and examination), A28 (including surgery, anesthesia, and examination), A31
(including surgery), A36 (including treatment, surgery, and examination), A39 (in-
cluding surgery, anesthesia, examination, and transfusion), A45 (including treatment

and examination)

A5, AG, A13, A18 (including contamination), A27 (including contamination), A28
(including contamination), A31, A39, A45 (including contamination)

A13, A16 (only 2?1V PCA related), A18 (including computational disorder), A19 (only ”
HMV related), A27 (including computational disorder), A28 (including computational
disorder), A39 (including contaminated supplies)

A2, A30, A31, A37

A3, A5 (including birth trauma—injury to neonate, obstetric trauma—vaginal deliv-
ery, accidental puncture or laceration), A24*, A45

A34, A39, Ad4
A5, AG, A29

A5 (only postoperative pulmonary embolism or deep vein thrombosis, postoperative
sepsis), A4l

A31
A34

A36

A41

A41

A6, A13, A18, A27, A34, A36, A39, A4l, Ad44, A45

Note: * indicates instances where frequency data is not available.

1) HMV=Home mechanical ventilation, 2) IV PCA=Intravenous patient controlled analgesia
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3. SARRPAALAL fl5] A=

45719 A+ F 2771(60.0%)°] FARRPHALILA] TE 9
o) A& EA5HATHTable 3). Ysf Frof it +& 1
A2 AFatt Aol 7t AAeH, 23 7 (Near miss), 9
sfAFA(Adverse event), A4S AFA(Sentinel event)2
B JrEsto] ZARE A7t 7R okt

S 14719] AFoA ZHLFO s Ao H,
1% 149 A4 27 &4 (Harm)o A=
ot s A=E AlESFste] FESHATHA3S]. fsiAbd
< 1379 AFoA ZAEJLL, T F 279 A=
AT AE oAbl Z3Fsto] E415131 0 [A40,

——

Table 3. Severity of patient safety incidents.

A45], 1709 AT o5} FeArATre ZAskech
[Ad4]. AAT AFAQ HIEE RASE A4= & 10422
Uepgt o] Qo eeratae] gls) HES Hetst
7] gI8) S4/ 5] HEe 98-S 2ARE AT 9 Jle
93 thE AT 50| EAST

SHLFO] 7%, 22.8% [A34]°14 88.3% [A38]7FA] Al
7 B % Mg ot 34 vehgow, gsarae
26.1% [A33]°91A 68.3% [A44]17FA] Yebgar, HAls AFA
£ 0.0% [A261°0141 21.6% [A341% SHRIE|QIT} <43/34)
o 49, it M FurEA ke FARPAALE 1.3%
[A38]01A4 81.0% [A191714] Lrebeton], Alate] 49, 24
0.1% IA111014 Z 6.3% [A241714] B 9ict.

Severity of

. . Reference No.
Patient safety incidents

Frequency (%)

Near Miss 22.8% - 88.3%

26.1% - 68.3%

Adverse Event .
sentinel event)

Sentinel Event 0.0% - 21.6%
Severity of Harm/Injury

1.3% - 81.0%
32.7% - 46.0%
14.5% - 22.7%
2.4% - 4.5%
2.9% - 70.8%
1.5% - 34.8%
0.1% - 18.4%

No harm/injury
A3, A4, A10

A17* A19 (Mild injury)
A17*, A19 (Moderate injury)

Harm/Injury
Minor injury
Major injury
Mild harm
Moderate harm A6, A11, A38

Severe harm

Survival 93.7% A24
Death 0.1% - 6.3% Al11, A24, A31, A35
Specific injury types

Bruise 12.1% A9
Redness 8.8% A9
Swelling 2.7% A9
Laceration 11.0% - 20.8% A8, A9
Abrasion 12.1% - 18.4% A8, A9
Fracture 3.8%-11.7% A8, A9
Hematoma 3.3%-7.7% A8, A9
Others

No risk 47.0% A25
oo st o
Temporary damage 14.5% A25
Long-term damage 1.7% A25
Prolonged hospital stay  24.1% A31
DICU care 0.8% A8

A18, A22, A23, A26, A27, A28, A33, A34, A36, A38, A39, A40, Ad4, A45
A18, A22, A23, A26, A27, A28, A33, A34, A36, A39, A40 (including sentinel event), A44, A45 (including

A18, A22, A23, A26, A27, A28, A33, A34, A36, A39

A3, A4, A8, A9, A10, A11, A17*, A19, A35, A38 (excluding near miss)

A6, A38, A31 (Temporary harm), A35 (Temporary harm)

AG, A11, A38, A31 (Permanent harm and Sustain life, 0.9%), A35 (Permanent harm and Life-threatening)

Note: * indicates that the value is calculated as an average.
1) ICU=Intensive care unit

127 Quality Improvement in Health Care



U 9= AfE A

W SEARQPHAILL A A3 FAEY EA v

% 2671(57.8%)°l A1 SARPIALILR}
A51g Tt Kang S[A29]12 H&Z4871 &
2P AT TR0 glS2 ERlskelaL, YA 254
o] AtollAl= ThFgt 8.%lo] RRPARIIS} o] Sl
< Iy} &Rl 29152 Carayon {1512 SEIPS
modelo] whe} E-575}ko] Table 40 AJAoH3 o

257 % 2071(80.0%)2] AollAl SARFAAIL T &
ol & A T 8R1& Hstlr gk I 8RloE=
o], A =ubkzs] 9l Zof] oA 2l ojx]A Q9] AY =
7 olgo] It 471(16.0%)2] A-7F SARPAAL
& AlSAe HEE 8RS |
= tSARe] B &2, Ao
=1k, E%‘E‘—c:’—_ %]f?l(lnadequate confirmation) & 2%

34 (Misinterpretation), A} <1

i%ﬂdﬁ‘ﬂvﬂiﬁ‘}l

E°]¥(Non-compli-

ance), A4 75, 559, &5 AleA ¥¥ 8Rle s F
& ATAR I, S AA] F-77F AU
3 810 IARMAALE 1T 1
A4.0%), 71¢ 9 =3 T 90S FARSE A= 44
(16.0%), 874 ¥4 2905 AR A& 421(16.0%), 27
T 20 AR A 671(24.0%)°131th. g E°1,
| o]d9] PF-E FAlof sh= Aol A7 T 8]low
ZFEReH, 71& 4 E?L T 9910 2+= A|go], YA
7]?4 & 77 A &
BAo FF, BA M

AREo] ATt B A &, A, 9 oY XY =

.
-
rlr

Table 4. Factors associated with patient safety incidents based on systems engineering initiative for patient safety

(SEIPS) model. (N=25)
Work System Process
Author
Reference (vear) (11::32 Ili) (HealthI:Z?epllaio)vider, Task Teg(;thOogi)sgy Environment Organization Care Process
Caregiver,
[A1] Park & Sohng (2005) v v
[A2] Kim et al (2012) v
[A3] Lee & Kim (2012) v
(A4] Kim &(5511031) Kwon .
[A5] Kim (2013) v v v
[AG] Hwang et al (2014) v
[A7] Hong et al (2015) v v v v
[A8] Kang & Song (2015) v v
[A9] Lim & Gu (2016) v v v
[A10] Cho & Lee (2017) v v v
[A11] Choi et al (2017) v v
[A12] Jun et al (2018) v v
[A14] Jung & Lee (2019) v v
[A15] Kim et al (2019) v v
[A17] Son et al (2019) v v v
[A19] Kim et al (2020) v
[A20] Lee (2020) v v v
[A21] Lee et al (2020) v
[A26] Koo (2021) v v v
[A30] Kim et al (2022) v
[A32] Lee & Kim (2022) v v
[A35] Yoon et al (2022) v
[A36] Cho et al (2023) v
[A42] Kim et al (2023) v v v v
[A43] Kwon et al (2023) v
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Appendix 1. Search query.

1. PubMed
Search Query

#1 (koreal[Title/Abstract]) OR (republic of korea[MeSH Terms])

#2 (patient safety[MeSH Terms]) OR (medical errors[MeSH Terms])

#3 (patient safet*[Title/Abstract] OR Medical mistake*[Title/Abstract] OR medical error*[Title/Abstract] OR surgical error*[Title/Abstract]
OR medication error*[Title/Abstract] OR drug safet*[Title/Abstract] OR Drug error*[Title/Abstract] OR diagnostic error*[Title/Abstract]
OR missed diagno*[Title/Abstract] OR inappropriate prescribing*[Title/Abstract])

#4 (patient*[Title/Abstract]) AND (accidental fall*[Title/Abstract] OR accidental injur*[Title/Abstract] OR falling*[Title/Abstract] OR fall*[Ti-
tle/Abstract] OR slip[Title/Abstract])

#5 #2 OR #3 OR #4

#6 #1 AND #5

2. Cumulative Index of Nursing and Allied Health (CINAHL)

Search Query

S1 (MM “Korea”) OR “korea” OR (MM “South Korea”)

S2 (MM “Patient Safety+”) OR (MH “Adverse Health Care Event”) OR (MH “Adverse Drug Event”) OR (MH “Medication Errors”) OR (MH “In-
appropriate Prescribing”) OR (MH “Health Care Errors”) OR (MH “Diagnostic Errors”) OR (MH “Failure to Diagnose”) OR (MH “Treatment
Errors”) OR (MH “Wrong Site Surgery”)

S3 (MH “Accidental Falls”) OR (MH “Accidental Injuries”)

S4 (TI patient safet*) OR (AB patient safet®) OR (TI medical error*) OR (AB medical error*) OR (TI medical mistake*) OR (AB medical mis-
take*) OR (TI surgical error®) OR (AB surgical error*) OR (TI medication error®) OR (AB medication error*) OR (TI drug safet*) OR (AB
drug safet*)

S5 (TI drug error®) OR (AB drug error*) OR (TI diagnostic error®) OR (AB diagnostic error*) OR (TI missed diagno*) OR (AB missed diagno®)
OR (TI inappropriate prescribing®) OR (AB inappropriate prescribing®)

S6 (TI patient®) OR (AB patient®)

S7 (TI accidental fall*) OR (AB accidental fall*) OR (TI accidental injur*) OR (AB accidental injur®) OR (T1I falling*) OR (AB falling*) OR (TI
fall*) OR (AB fall*) OR (TI slip) OR (AB slip)

S8 S6 AND S7

S9 S2 OR S3 OR S4 OR S5 OR S8

S10 S1 AND S9
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3. PsycINFO

Search Query

S1 (MA republic of korea) OR (TI korea) OR (AB korea)
S2 (MA patient safety) OR (TI patient safet*) OR (AB patient safet*)
S3 (MA medical errors) OR (TI medical error*) OR (AB medical error*) OR (TI medical mistake®) OR (AB medical mistake*) OR (TI surgical

error®) OR (AB surgical error*)

S4 (TI medication error®) OR (AB medication error®) OR (TI drug safet®) OR (AB drug safet®) OR (TI drug error*) OR (AB drug error*) OR (TI
diagnostic error*) OR (AB diagnostic error*) OR (TI missed diagno®) OR (AB missed diagno*) OR (TI inappropriate prescribing®) OR (AB
inappropriate prescribing®)

S5 (TI patient®) OR (AB patient®)

S6 (TT accidental fall*) OR (AB accidental fall*) OR (TI accidental injur*) OR (AB accidental injur®) OR (T1I falling*) OR (AB falling*) OR (TI
fall*) OR (AB fall*) OR (TI slip) OR (AB slip)

S7 S5 AND S6
S8 S2 OR S3 OR $4 OR §7
S9 S1 AND S8

“EAt EH" OR g P OR “§4F 94" OR “EAH A3 OR “2|& 27" OR “9J& HA” OR “2F& %" OR "&HF 2/ OR ‘&

R
o 27" OR “FoF RP" OR “AA] 27" OR "Al& 27" OR “Al& 44"

5. ?F=8&AH (Korean studies Information Service System, KISS)

Search Query

#1 “ZkS QP OR “8H4} QPA” OR "€ 41" OR “9l& 27 OR “9& "
#2 ‘2 G4 OR "Bt el

#3 “OFE QF” OR “EoF Q7" OR “§oF Q7" OR “§¥9F ¢kA”

#4 “AZ 27" OR “Al& 27" OR “Al& &7

#5 #1 OR #2 OR #3 OR #4

6. ¥ u]to] (DataBase Periodical Information Academic, DBPia)

Search Query

#1 "7% QH" OR "2 QH” OR "€ QFd" OR "84 Y4 OR "84 448" OR "9I% 97" OR "9l% ¢Hd” OR “oH @& OR "Bt 95’ OR "%
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Search Query

#1 “Zt3 FA” OR “@k&t QFH” OR "¢ b4 OR "t 94" OR 24 Ad” OR “9= 7" OR “9& F4” OR “2F& 7" OR "B 27" OR &

R
oF %" OR “EoF QHd” OR “XHA 27" OR “Al& 27" OR “Al& oHA”
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Appendix 2. List of included articles.

Al. Park MH, Sohng KY. Risk factors of stroke patients falling in geriatric hospital. Journal of Korean Gerontological
Nursing. 2005:7(1):104-13.

A2. Kim SJ, Lee SW, Hong YS, Kim DH. Radiological misinterpretations by emergency physicians in discharged minor
trauma patients. Emergency Medicine Journal. 2012;29(8):635-9. https://doi.org/10.1136/em;j.2011.111385

A3. Lee MM, Kim KS. Comparison of physical injury, emotional response and unplanned self-removal of medical
devices according to use of physical restraint in intensive care unit patients. Journal of Korean Clinical Nursing
Research. 2012;18(2):296-306.

A4. Kim YS, Choi-Kwon S. Fall risk factors and fall risk assessment of inpatients. Korean Journal of Adult Nursing.
2013;25(1):74-82.

A5. Kim YM. Application of patient safety indicators using Korean national hospital discharge in-depth injury survey.
Journal of the Korea Academia-Industrial Cooperation Society. 2013;14(5):2293-303.

A6. Hwang JI, Chin HJ, Chang YS. Characteristics associated with the occurrence of adverse events: a retrospective
medical record review using the Global Trigger Tool in a fully digitalized tertiary teaching hospital in Korea. Journal
of Evaluation in Clinical Practice. 2014;20(1):27-35.

A7. Hong HJ, Kim NC, Jin Y, Piao J, Lee SM. Trigger factors and outcomes of falls among Korean hospitalized patients:
analysis of electronic medical records. Clinical Nursing Research. 2015;24(1):51-72.

A8. Kang YO, Song R. Identifying characteristics of fall episodes and fall-related risks of hospitalized patients. Journal
of Muscle and Joint Health. 2015;22(3):149-59.

A9. Lim JO, Gu MO. Fall-related circumstances and fall risk factors among inpatients with dementia in long-term care
hospital. Journal of Korean Gerontological Nursing. 2016:18(2):72-83.

A10. Cho MS, Lee HY. Factors associated with injuries after inpatient falls in a tertiary hospital. Journal of Korean Clin-
ical Nursing Research. 2017;23(2):202-10.

A11. Choi EH, Ko MS, Yoo CS, Kim MK. Characteristics of fall events and fall risk factors among inpatients in general
hospitals in Korea. Journal of Korean Clinical Nursing Research. 2017;23(3):350-60.

Al12. Jun MD, Lee KM, Park SA. Risk factors of falls among inpatients with cancer. International Nursing Review.
2018:65(2):254-61.

A13. Ock M, Kim HJ, Jeon B, Kim Y]J, Ryu HM, Lee MS. Identifying adverse events using International Classification of
Diseases, tenth revision Y codes in Korea: A cross-sectional study. Journal of Preventive Medicine & Public Health.
2018;51(1):15-22.

Al4. Jung MK, Lee SM. Triggers and outcomes of falls in hematology patients: Analysis of Electronic Health Records.
Journal of Korean Academy of Fundamentals of Nursing. 2019;26(1):1-11.

A15. Kim J, Kim S, Park J, Lee E. Multilevel factors influencing falls of patients in hospital: The impact of nurse staffing.
Journal of Nursing Management. 2019;27(5):1011-9.

A16. Lee Y, Kim K, Kim M. CE: Original research: Errors in postoperative administration of intravenous Patient-Con-
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Al7.

Al8.

A19.

A20.

A21.

A22.

A23.

A24.

A25.

A26.

A27.

A28.

A29.

A30.

A3l

137

trolled Analgesia: A retrospective study. American Journal of Nursing. 2019;119(4):22-7.

Son J, Park BK, Lee CH, Ahn KH, Kim JN, Park MH, et al. Incidence rate and characteristics of falls in patients using
comprehensive nursing care service. Health Policy and Management. 2019;29(2):172-83.

Kim NY. Analysis of patient safety incident in Korea. Journal of Korean Academy of Nursing Administration.
2020;26(2):151-9.

Kim HS, Choi M, Yang YS. Factor associated with injury related to Home Mechanical Ventilation in general ward
patients: A retrospective study. Journal of Korean Clinical Nursing Research. 2020;26(2):131-40.

Lee JW. Factors affecting hospitalized children’s falls - using data in the National hospital discharge in-depth in-
jury survey. Journal of the Korea Academia-Industrial Cooperation Society. 2020;21(7):510-6.

Lee YS, Choi EJ, Kim YH, Park HA. Factors influencing falls in high- and low-risk patients in a tertiary hospital in
Korea. Journal of Patient Safety. 2020;16(4):e376-82.

Ahn S, Kim DE. Factors affecting the degree of harm from fall incidents in hospitals. Journal of Korean Academy
Nursing Administration. 2021;27(5):334-43.

Hong KJ, Kim J. Risk factors preventing immediate fall detection: A study using zero-inflated negative binomial
regression. Asian Nursing Research. 2021;15(4):272-7.

Kim SM, Lee HS. Factors related to in-hospital death of injured patients by patient safety accident: Using 2013-2017
Korean national hospital discharge in-depth injury survey. Korea Journal of Hospital Management. 2021;26(1):17-
25.

Kim EJ, Lee A. Analysis of fall incident rate among hospitalized Korean children using big data. Journal of Pediatric
Nursing. 2021;61:136-9.

Koo MJ. Analysis of medication errors of nurses by patient safety accident reports. Journal of Korean Clinical Nurs-
ing Research. 2021;27(1):109-19.

Shin S, Won M. Trend analysis of patient safety incidents and their associated factors in Korea using nation-
al patient safety report data (2017~2019). International Journal of Environmental Research and Public Health.
2021;18(16):8482.

Jeon'Y, Jeong J. Factors affecting level of patient safety incidents in Korean hospitals: Using Korean patient safety
incidents data 2018-2020. The Journal of Humanities and Social Sciences. 2022;13(6):2609-22.

Kang J, Ji E, Kim J, Bae H, Cho E, Kim ES, et al. Evaluation of patients' adverse events during contact isolation
for Vancomycin-Resistant Enterococci using a matched cohort study with propensity score. JAMA Network Open.
2022;5(3):€221865.

Kim C, Ko Y, Moon JW, Park YB, Park SY, Ban GY, et al. Incidence, risk factors, and final causes for misdiagnosis
of tuberculosis in the Republic of Korea: a population-based longitudinal analysis. European Respiratory Journal.
2022;60(4):2201461.

Kim MJ, Seo HJ, Koo HM, Ock M, Hwang JI, Lee SI. The Korea national patient safety incidents inquiry survey:
Characteristics of adverse events identified through medical records review in regional public hospitals. Journal of

Patient Safety. 2022;18(5):382-8.
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Lee YH, Kim MS. Risk factors according to fall risk level in general hospital inpatients. Journal of Korean Academy
of Fundamentals of Nursing. 2022;29(1):35-44.

Yoon S. Factors related to medication errors in hospitals. The Journal of Learner-Centered Curriculum and Instruc-
tion. 2022:22(17):787-96.

Yoon S, Kang M. Factors associated with patient safety incidents in long-term care hospitals: A secondary data
analysis. Korean Journal of Adult Nursing. 2022;34(3):295-303.

Yoon J, Yug JS, Ki DY, Yoon JE, Kang SW, Chung EK. Characterization of medication errors in a medical intensive
care unit of a university teaching hospital in South Korea. Journal of Patient safety. 2022;18(1):1-8.

Cho MS, Kim JY, Park YH. Analysis of factors related to patient safety incidents in domestic medical institutions:
Secondary analysis study using patient safety reporting data from 2019-2022. The Journal of Occupational Therapy
for the Aged and Dementia. 2023;17(2):57-66.

Cho KH, Shin MH, Kim MC, Sim DS, Hong Y]J, Kim JH, et al. Incidence, relevant patient factors, and clinical out-
comes of the misdiagnosis of ST-Segment-Elevation Myocardial Infarction: Results from the Korea acute myocar-
dial infarction registry. Journal of the American Heart Association. 2023;12(13):e029728.

Han JH, Heo KN, Han J, Lee MS, Kim SJ, Min S, et al. Analysis of medication errors reported by community pharma-
cists in the Republic of Korea: A cross-sectional study. Medicina (Kaunas, Lithuania). 2023;59(1):151.

Hong E. Analysis of patient safety incidents in the emergency department in Korea (2017-2021). The Journal of
Humanities and Social Sciences. 2023;14(3):939-54.

Jeon'Y, Jeong J. Factors associated of nurses' shift time on medication errors in hospitalized children. Culture and
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Kim GC, Lee H. The impact of patient safety incident experience on length of stay in hospitals: Based on the in-
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Kim JN, Beak SH, Lee BS, Han MR. Predication of falls in hospitalized cancer patients. Asian Oncology Nursing.
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Appendix 3. Data Extraction.
Theoreti-
Refer- Author Study de-  Study set- Sample Data collection cal/ Typlgs of Severity Factors associated
ence (year) Liigess sign ting N) method Cenczpin= LB of PSI with PSI
alframe-  (Frequency)
work
Stroke pa-
tients aged
ﬁgﬁzr{iﬂ and  peiro- ggxir‘lt?egvtfg Data collected from Patients fall history, depres-
Park & analyze risk 1o Along- h ! A dical d . N Fall atients Iatl history, depr
(Al Song factors among spective term care  NOSPIt medical records ot spec- Not done sion, agitation, urinary in-
. i 0 .
(2005) . case-con- ) -Fall group:  (May, 2002-Dec, ified (14.2%) continence, use of quadruped
stroke patients | stud hospital 62 2004 Jwalk
in 2 long-term trol study O cane/walker
. -Non-
care hospital group: 376
(438)
Investigate the Minor trau-
discrepancies ma patients ~ Medical records Misdiagnosis
and associated discharged and radiological (017710/)g !
factors in radio- Retro- based on images interpreted -él‘n'cnall sienif-
Kim logical interpre- spective A uni- emergency as normal by emer- Not spec- 'calntl d'szrelgarllc
[A2] etal tations between  cross-sec-  versity physicians’ gency physicians OLSP y o ISCIEPANCY Not done Patient age, injured body area
2012) - - ; e ified 0.47%)
emergency tional hospital interpreta- before patient dis- L o
physicians and  study tions being charge ~clinically insignif-
radiologists deemed (Aug, 2009-Jul, 'E(C)asf'g(yd)iscrep ancy
for discharged normal 2010) R
trauma patients (10,243)
Compare physi- Restrained
cal injury, emo- Patients ad- D . group
A . ata collected by Injury -No injury:
tional response mitted to the observation and (42.5%, calculated ~ 22.5%
and unplanned  Retro- A uni- 1ICU ; o N
Lee & . B ) medical records as the average) ~Injury:
- self-removal spective versity -Restrained - Not spec- ; o . .
[A3] Kim . . : using a structured . -Restrained group ~ 77.5% Use of physical restraints
(2012) of medical de-  case-con- hospital  group: 40 ) ified o .
. ) ° . instrument (77.5%) Unrestrained
vices between  trol study  (ICU?) Unrestrained )
; . (Feb 2 - Jun 30, ~Unrestrained group
restrained and group: 40 o IV
unrestrained (80) 2011) group (7.5%) _Ng ;n] ury:
) 92.5%
patients o
-Injury:7.5%
Identify fall Inpatients
. risk factors and aged 15 years Data from electron- ... Datient visual disturbances,
Kim & Retro- . and over . B -No injury: . X X
R evaluate the . A tertiary . ic medical records o pain, emotional disturbanc-
Choi- ; spective -Fall group: Not spec-  Fall 67.3% : L
[A4] effectiveness of general and fall reports of .. o o es, sleep disorder, urination
Kwon case-con- . 147 . ified 0.19%) -Injury: S e
(2013) the Morse Fall trol stud hospital ~Non-fall patients 30.7% problems, elimination disor-
Scale as an as- Y group: 147 (2010) 7 der, fall risk score
sessment tool ’
(294)
. Factors by incident type
%\guslgl%e Types -Decubitus ulcer: Patient gender,
-D.ecuﬂbi tus ulcer age, insurance type, number of
0.49%) comorbidities, hospital bed size,
-F.oreign body left hospital location
during procedure -Selected infections due to med-
ical care: Patient insurance type,
(0.01%) i e .
et o
due to medical -Posto] Elzraytive ptlxlmon 1em—
care (0.02%) bolismpor deepI\)/ein thIi%bOSiS:
Determine Retro- Hospitals Data from Korean -Postoperative pul- Patient gender. age. number of
. whether nation-  spective ospl . National Hospital monary embolism 1600 BELICET, A8, T
Kim . with more Inpatients : Not spec- . comorbidities, hospital bed size
[A5] al patient safety ~ cross-sec- Discharge In-depth .. or deep vein Not done ) Do
(2013) indicators can . tional than 100 (875,622) Injury Survey ified thrombosis (0.09%) -Postoperative sepsis: Patient
be calculated study beds (2004-2008) -Postoperative sep- iend?;?ge' insurance type,
sis (0.13%) ospital location
-Accidental puncture or lac-

-Accidental punc-
ture or laceration
0.07%)

-Birth trauma—in-
jury to neonate
(0.79%)

-Obstetric trau-
ma—vaginal deliv-
ery (3.28%)

eration: Patient gender, age,
insurance type, number of
comorbidities, hospital bed size,
hospital location

-Birth trauma—injury to neonate:
Patient number of comorbidities,
hospital location

-Obstetric trauma—vaginal de-
livery: Hospital location
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Theoreti-
Refer- Author Purpose Study de-  Study set- Sample Data collection Eat;lflceptu- ggﬁ;s of Severity Factors associated
ence (year) sign ting ) method aframe-  (Frequency) of PSI with PSI
work
Multiple Types
(7.2%)
Examine the -procedure-related
performance of E;tda, g;llﬁ?gf dgrom excluding infection
the Global Trig- Retro- and 1he hospital (46.9%) -Mild harm:
Hwang 2 Tool and spective A tertial 'nformat'onpsl - -medication-relat-  55.1%
[A6] etal i investigate pa- CI:ossisec— enerlalry Adult patients iem 'nvollv'n ya Not spec- ed (20.4%) -Moderate Hospital length of stay, num-
(2014) tient and health tional ﬁos ital (629) ran(i(;m salln gle of ified -health care-re- harm: 26.5%  ber of triggers
care utilization sltu d Pl 630 patient (glarts lated infection -Severe
characteristics Y d'scf?arle d (14.3%) harm: 18.4%
associated with (]lan—Juf 2011) -pressure ulcers
adverse events ’ (8.2%)
~falls (4.1%)
-others (6.1%)
Patient age, tachycardia,
hyponatremia, registration in
the national registry, previous
emergency room visit, low ox-
ygen saturation (decreased fall
risk), hypokalemia (decreased
fall risk), hospital length of
D stay, medical department,
) on- L
Investigate fall Inpatients abedian rooms containing more than
. Retro- -Fall group:  Electronic medical two beds, preventive interven-
Hong  risk factors and . ) Struc- N )
S spective Atertiary 868 records tion, introduction of fall pre-
[A7)  etal their influence . ture-Pro-  Fall Not done . . 5
; case-con- hospital ~ -Non-fall (Oct, 2008-Jun, vention reinforcement policy,
(2015)  on patient out- | stud 23472 2011) cess-Out- ) iod of medicati
comes trol study group: 3,47 come onger period of medication
(4,340) administration for nerve
model .
agents, cardiovascular agents,
respiratory agents, endo-
crine and metabolize agents,
adrenal corticosteroids, and
laxatives, number of medica-
tions administered to patients,
number of average laboratory
and diagnostic tests per day
;}I;%Oiéniuryi Factors by Age, Gender, De-
-Laceration: pBart?er?tL Lof .
20.8% -By Age: Level of conscious-
Retro- ) - ness, use of cardiovascular
Kang & Identify falls spective A uni- Patients who  Data from electron- ~Abrasion: medications
. . experienced  ic medical records ~ Not spec- 18.4% .
[A8] Song and related risks cross-sec-  versity oo Fall . -By Gender: Musculoskeletal
> S - X falls (Jun, 2010-Dec, ified -Fracture: .
(2015)  of inpatients tional hospital o disorders
(120) 2013) 11.7% Dar
study ~Hematoma: -By Department: Patient
3.3% " activity status, respiratory
-iCI} care! disorders, musculoskeletal
0.8% ) disorders
-No injury:
47.3%
-Bruise:
12.1%
Ei)iill?r;ifafriles Dementia iliaéz;ratlon' Patient arrhythmia, urinary
T I _ patients L 247 problems, unstable gait, be-
Li and identify risk Retro . Data from patients -Abrasion: . .
im & factors amon spective Along- “Fall group: medical records Not spec-  Fall 12.1% havioral and psychological
[A9)  Gu R g sp term care 84 Ot Sp e symptoms, use of diuretics
inpatients with  case-con- ) and fall reports ified (11.7%) -Redness: L
(2016) L hospital ~ -Non-fall ) and antidepressant drugs, fall
dementiaina  trol study 168 (2013-2014) 8.8% sk .
Jong-term care group: “Swelling: risk score, caregiver presence,
hospital (252) 27% use of a hospital bed
-Fracture:
3.8%
-Hematoma:
7.7%
. Fall incidents
Identlfy fz}c?ors Retro- . data from the ... Datient physical factors,
affecting injury . . Patients who ; -No injury: - .
Cho & spective A tertiary . patient-safety o moving alone, patient and
occurrence experienced N Not spec- 54.0% . R
[A10] Lee . . cross-sec-  general reporting system oo Fall N caregiver negligence, use of
from inpatient . falls . o ified -Injury: o ‘ A
(2017) falls in a tertia tional hospital “28) in the hospital's 46.0% assistive devices, environmen-
! 1Y study electronic health R tal factors

hospital

records (2015)
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Refer- Author Study de-  Study set- Sample Data collection cal/ Typlgs of Severity Factors associated
ence (year) Ciizzss sign ting ) method glof;l;eg; t_u- {;srlequency) of PSI with PSI
work
-Inpatient fall rate:
Falls reported in 18
hospitals (2015)
-Fall frequency
based on the
characteristics of Patient age, history of falls,
Investicate the patients who ex- physical mobility disorders
18 PSls related to  perienced falls: Fall . . . requiring assistance, phys-
status of falls Retro- G | falls (2.174) llected -No injury: . T (dizzi
 among inpa- etro- enera alls (2, reports collecte 50.5% ical factors (dizziness or
Choi tients in seneral SPECtive hospitals ~ Nurse survey ~ from 32 hospitals Not spec-  Fall Moderate:  vertigo, unstable gait, gen-
[A11]  etal }i > 10 8 cross—sec-  with more on the im- -Usage of fall risk ~ po' P N 0 " eral weakness, walking aids,
ospitals and ; . ified (0.05%) 34.8% . >
(017) . dentify hospi- tional than 500  portance of  assessment tools: “Severe: 5.6% visual problems), cognitive
ial-s lec' fic ?zill study beds fall risk fac-  Data from 32 hos- -Death" 0 'WB factors(delirium, lack of un-
risk fz cté);s tors (223) pitals "V derstanding on limitations),
! -Survey on the neurological disease, CNS?
importance of fall medications
risk factors: Survey
collected between
Dec 15, 2016 and
Jan 15, 2017 from
32 hospitals
Identify risk
factors and pre-
dictors of falls Inpatient
in hospitalized m:}? fen Se Data from fall in-
cancer patients  Retro- ) With cancer /ata from ta’ in
Jun b . . A national -Fall cident reports and . .
y examining  spective . s . Not spec- Patient history of falls, use of
[A12] etal ¥ cancer group:178 patients’ electronic .. Fall Not done - N :
their general case-con- - ified an assistive device, fatigue
(2018) characteristics.  trol study | CSnter -Non-fall medical records
oo SHES Y Zgrou)pzws (2013-2014)
) 356
state, physical
conditions, and
treatment
é\(/)[uzlg/iﬁ)le Types
. 0,
-Related to drugs,
transfusions, and
Identify ad- fluids (93.4%)
verseeventsin  p . Data from the -Related to vac-
Korea, using . ) National Health cines and immuno-
Ock . spective Medical ~ Adverse - o
International L Insurance Ser- Not spec-  globulin (0.34%)
[A13] etal o cross-sec-  institu- events . . oo Not done Not done
Classification of . vice-National ified -Related to surgery
(2018) A tional tions (20,817)
Diseases, tenth stud Sample Cohort and procedures
revision (ICD- v (2002-2013) (5.81%)
10) Y codes -Related to infec-
tions (0.3%)
-Related to devices
(0.15%)
-Others (0.01%)
Identify factors . Inpatients Medical records Don-‘
d Retro- A tertiary “Fall S ; h abedian Pati - leuk )
Jung& 0 outcomes etro- general all group: rom patients who ¢ * atient self-care, leukopenia,
associated with ~ spective p 117 were admitted to hypoalbuminemia, use of
[A14]  Lee falls i ) ~ '~ hospital “Non-fall he h ) ture-Pro-  Fall Not done . msvehoti J
(o19) fallsinpatients  case-con= o on-fa the hematology cess-Out- narcotics, antipsychotics, an
admitted to he- trol study ogyuni)  &OUP 201 unit come steroids, low education
matology units gy (318) (2013-2014) el
. Patients . .
Igéejtéiagle and Retro- Hospitals ~ who were Id'lgip gi‘z Stl;btilétted
Kim ndividua’ spective (Integrated admitted to Ly . - .
organizational ¢ ; National Health Not spec-  Fall Patient age, mobility impair-
[A15] etal ; cross-sec-  nursing integrated I o Not done 5
factors influ- ; > Insurance ified (0.09%) ment, RN-HPPD®
(2019) encing patient tional care ser-  nursing care (Apr, 2017-Jun
] - dy vice unit)  units : '
falls in hospitals stu 2017)
(60,049)
IV PCA related
0.9%)
. . -Operator error
Describe and Retro- Patients who )
Lee analyze the er-  spective A uni- used IV PCA Medm_al records of (54'7%)
. 3 A all patients who Not spec-  -Device malfunc-
[A16) etal rors associated  cross-sec-  versity delivery de- . i . o Not done Not done
. - X ) received IV PCA ified tion (32.3%)
(2019)  with postopera- tional hospital  vices (2010-2013) ~Prescription error
tive [V PCA study (45,104) (12.3%
-Patient error
0.7%)
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Theoreti-
Refer-  Author P Study de-  Study set- Sample Data collection Eal/ ~ gg)l;s o Severity Factors associated
ence (year) urpose sign ting ) method onceptr of PSI with PSI
alframe-  (Frequency)
work
Case group:
Patients ;I;I(iuiénjuryi
~Case group: -Minor inju-
Investigate the 62,445 pa- Fall ry: 24.7% J
;ﬁi?;gf ;ireltsr;sggg Data from fall re- (0.1%, calculated as  -Major inju- Utilization of i d
Son P Retrospec- 8 ports and medical the average) 1y: 2.2% tlization of integrated
teristics of falls . Ageneral nursing care Not spec- nursing care service, patient
[A17]  etal in patients tive cohort hospital  service records ified -Case group Control K hospital lenath
(2019) usiII)lg integrated study ? -Control GUL 2013-Jun, v 0.11%) group: g?nt G e ol enet
nursing care group: 53,193 20179 ~Control group Noinjury:
services patients il:l (0.09%) ?Z/Il % L
general wards . 1;6) g;/m b
(115,638) RPes
-Major inju-
ry: 2.6%
Multiple Types
~Infection and
contamination
(10.4%)
-Surgery, anesthe- o
Retro- . sia, and examina- Near miss:
Analyze fac- ) Hospitals Data from Korea . 47.9%
0,
. spective ) : tion (12.6%)
[A18] Kim tors related to CrOSS-seC- with more PSIs Institute for Health-  Not spec- “Falls (40.5%) -Adverse Not d
(2020)  patient safety - than 500  (3,757) care Accreditation  ified a 207 event: 46.5% ~otdone
incidents tional beds (2018) “Transfusion and g el
study medication (25.9%) ¢ 5.6%
-Medical equip- event. 5.6%
ment and Compu-
tational disorder
(1.2%)
-Others (9.4%)
Describe pa- Data from the work élf%‘;njuryi
. . 0
tient safety Retro- A tertiary Adul . Egs of respiratory ~Injury:
Kim incidents and spective general Ut patients  home care nurs- 19.0% (mild
. . . . 0 . .
A19] etal injury factors cross-sec-  hospital receiving es and patients Not spec- HMV-related inci- injury 14.5% Patients who received HMV
. ; i 0 5%,
(2020)  for hospital tional (General gl(\)% iif)trrgflc medical  ified dents (42.4%) moderate after surgery
patients with study ward) (Aug, 2018-D injury 4.5%,
HMV® ZOLig91) G severe injury
0.0%)
Ir}llvestigat.e . Retro- Children in-  Data from Korean
characteristics ) ) : )
Lee and factors spective patients who ~ National Hospital Not _ Pati & -
[A20] 2020)  affecti . cross—sec- Hospitals ~ experienced  Discharge In-depth . OLSPEC™ Ryl Not done atlent age, diagnosis, injury
ecting falls in tional fall Tniary S ified type
children inpa- fon als ury Survey
tients study (116) (2008-2017)
Patients
-High-risk Factors by fall risk group
and non-fall -High-risk group: Patient
group (1,918) education, surgery, intrave-
Explore char- -High-risk Data from Quality nous catheter placement, gait
Lee acteristics and  Retro- A tertia and fall group improvement re- disturbance, use of narcotics,
21 etal predictors of spective eneralry (309) ports and electronic  Not spec- Fall Notd vasodilators, antiarrhythmics,
(2020) falhs lin highl; case-con- }glospital -Low-risk l(}ealth records ified (10.9%) ot done and hypnotics, medical de-
and low-ris] trol study and non-fall un, 2014-May, partment
inpatients group (1,749)  2015) -Low-risk group: Patient
-Low-risk gender, age, hospital length
and fall group of stay, surgery, liver-digestive
(138 ) diseases
(4,144
Inter-
national
Examine factors Retro- Fall incidents data CI?SSiﬁf_ igle;;/r miss:
Ahn & influencing the  spective PSIsrelated  from Korea Insti- ;atl_ont or “Ad ?
[A22] Kim degree of harm  cross-sec-  Hospitals  to falls tute for Healthcare safletzn Fall vgrég 2% Not done
(2021)  from falls in tional (4,176 Accreditation cine—y ?\Slzggnel. ’
hospitals study (2019) ceptual event: 10.6%
frame-
work
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Theoreti-
Refer-  Author P Study de-  Study set- Sample Data collection calf Typlgs o Severity Factors associated
urpose . . Conceptu- PSI 3
ence (year) sign ting ) method aframe-  (Frequency) of PSI with PSI
work
Medical
institu-
tions . -Near miss:
Determine the Retro' (Excluding Fall incidents dgta 33.0%
Hong factors affecting spective psychiat- PSlsrelated  from Korea Insti- Not spec- Adverse
[A23] & Kim the time taken | Crosssecm D Mo fall tute for Healthcare fied Fall event: 56.7% Not done
(2021) tional ) (3,470) Accreditation I
to detect a fall sud pitals and 2019) -Sentinel
Y Korean event: 10.3%
medicine
hospitals)
Analyze fac-
tors related Hospitals Data from Korean —Survivors:
Kim & toin-hospital ~ Retrospec- Withpmore Inpatients National Hospital Not spec-  niu 93.7% ’
[A24] Lee death of injured tive cohort D Discharge In-depth .. P jury S Not done
) than 100 (1,529) . ified -Deaths:
(2021)  patients by study beds Injury Survey 6.3%
patient safety (2013-2017) 7%
accidents
-No risk:
47.0%
Gener- Data for those aged -Recovery
Identify charac- al and 0-19 years from after treat-
teristicz of fall Retro- Tertial Korea Institute ment without
Kim & incidents and spective energ PSls related to  for Healthcare Not spec— Fall complica-
[A25]  Lee fall rate amona  CrOSSTSeC” ﬁos als children Accreditation and fied P 0.01%) tion: 36.8%  Not done
(2021) hospitalized 8 tional witlf more (723) the National Health S -Temporary
P study Insurance Corpo- damage:
children than 200 ration 14.5%
beds (2018) -Long-term
damage:
1.7%
Medication related .
. Nurse overwork, fatigue,
~Wrong patient inadequate confirmation of
El\éi“ﬁ) dr Near miss: doctor’s prescription and
Identify and Retro- o 5 drug AP MU misinterpretation, non-com-
PSIs related (11.3%) 56.0%
Koo analyze charac-  spective A uni- 10 medication Data from medica- Not spec- -W'ron dose - A;:{verse pliance with patient double
[A26] teristics of nurs-  cross-sec-  versity tion error reports o P po. 7 ino  check lack of drug knowledge
(2021) . o ; 5 by nurse ified (37.1%) event: 44.0% L
es medication  tional hospital (2017-2019) ) . and training, carelessness for
677 -Wrong time/fre-  -Sentinel "
errors study 0 .o,  Tepetitive work, two or more
quency (18.5%) event: 0.0% )
Omission (12.4%) tasks at the same time, com-
~Extravasation /ir;)- munication problems (hando-
filtration (5.8%) ver, verbal order, etc.)
Multiple Types
~Falls (56.4%)
-Medication/trans-
fusion (18.0%) ~Near miss:
Analyze patient  Retro- General Data from the -Surgery/anesthe- 34.5% '
Shin &  safety incidents  spective hospitals s Korea Institute for Not spec- sia/examination - Aav;rse
[A27]  Won trends and cross-sec-  with more (16.215) Healthcare Accred- fied P (9.8%) event: 56.7% Not done
(2021)  their associated  tional than 200 ’ itation i -Infection/contam- -Sent:nel' ’
factors study beds (2017-2019) ination (2.8%) me.
X event: 8.8%
-Equipment/com-
putational disorder
(1.0%)
-Others (12.1%)
Multiple Types
-Infection/contam-
ination (3.2%)
Idenfy char- el
acteristics of e -Near miss:
Retro- (14.7%)
patient safety ) ) Data from Korea : 0 42.0%
Jeon& - ; spective  Medical : -Falls (54.5%)
(A28] Jeon incidents in cross-sec-  institt PSIs Institute for Health-  Not spec- Transfusion -Adverse Not done
(202% medical in- tional tions (12,512 care Accreditation  ified Medication /ciru event: 52.9%
stitutionsand 4 (2018-2020) dministration 8 Sentinel
factors affecting udy (a26 1%3 at event: 5.0%
harm severity “Medical equip-
ment/computer
system failure
(1.5%)
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Theoreti-
Refer-  Author Study de-  Study set- Sample Data collection calf Typlgs o Severity Factors associated
ence (year) Ciizzss sign ting ) method Corszpue G of PSI with PSI
alframe-  (Frequency)
work
Multiple Types
Compare ad- Hospitalized VRE patients
verse events adult patients Electronic medical ~Pressure ulcers
between a . ) -VRE pa- 0.25%)
A2 Kang VRE" contact Retrosp ec- A tertiary tients: 177 recqrds for adult Not spec-  -Falls (0.09%) Not significantly associated
9] etal A tive cohort ~ general ) .. patients who were .. ) . Not done . h e
isolation group . -Patients with R ified Patients with no with contact isolation
(2022) study hospital . hospitalized ;
and a matched no VRE histo- VRE history
comparison 1y: 93,022 (2015-2017) ~Pressure ulcers
group (98,529) 0.16%)
-Falls (0.13%)
-PTB' misdiagnosis: History
Evaluate TR'® of TB, chronilc respiratory
s . Data from the disease, autoimmune disease,
misdiagnosis 15 cases Korean National acid-fast-bacilli smear-posi-
Kim incidence, Prospec- Universi notified be- Tuberculosis Sur- N - Misdi . ive with TB PCR'" - .
[A30] etal associated risk  tive cohort 1 VRS een 2011 UDETCUIOSIS Sur Mot spec 1C1agN0sIs Not done tive wit {““negative
(2022)  factors, and dis- stud hospitals and 2019 veillance System ified (7.6%) respiratory specimen
cases causi Y (8.886) from 5 hospitals -EPTB? misdiagnosis: Pa-
miss dsiac 11115;2? ’ (2011-2019) tient gender, HIV® infection,
8 organ transplantation, CNS
involvement
Multiple Types
©.9%) -Temporary
isl‘zerfcszecllf'; Medical records 1_;236(% CSao;)e " Harm: 70.8%
adverse elvent Retro- Public Eiiz?ﬂOfszl% OC tre aél_ -Drugs/! fiuifis/ I;I;rsl?tr;lged
Kim rates among 15 spective hospitals Patients patie?lts discharged  Not spec- blood-related Stayp 24.1%
: . o ) 1 24.
[A31]  etal reglopal public cross-sec with more (7.500) from each of the fied (26.0%) Permanent Not done
(2022)  hospitalsand ~ tional than 200 15 regional public -Surgery/procedur- Harm: 0.2%
identify their study beds 8 p al-related (17.8%) e
. hospitals . -Sustain Life:
detailed char- (2016) -Infection-related 0.7%
acteristics (15.7%) o i
-Diagnosis-related Death: 4.2%
(7.0%)
Inpatients .
Identify pre- aged 18 years fIa;\t;fJSlZ f?(l)ltf lS'kDefecation
dictors of falls ~ Retro- and over . sroup-
Lee & based ik . A | Al . Data from electron- N disorder, laxative use
[A32] Kim ased on ris spective general - -Fall group: ic medical records Otspec™ gy Not done -Medium-risk group: Disori-
; ; i p
(2022) level in general  case-con-  hospital 170 (2017-2019) ified entation
hospnal inpa-  trol study —Non—'fa.ll “High-risk group: Disorienta-
tients ngr%l)p 340 tion, hypoglycemic agent use
Identify factors Hospitals -Near miss:
Retro- (Excluding 0
related to med- ) B Data from Korea 70.4%
L . spective psychi- PSIs related to :
Yoon ication errors in A e Institute for Health- Not spec- - -Adverse
[A33] : cross-sec-  atric, medication P if: Medication related . o, Notdone
(2022)  hospital-level 8 7 care Accreditation  ified event: 26.1%
tional traditional (1,705) :
healthcare fa- study medicine (2021) -Sentinel
cilities ) event: 3.5%
hospitals)
Multiple Types
Determine se- ~Falls (81.4%) Near miss:
verity of patient Retro- -Others (11.9%) o ’
Yoon & safety incidents  spective Long-term Datg from Korea -Medication/ 22.8%
[A34 . PSIs Institute for Health-  Not spec- A -Adverse
34] Kang  andassociated  cross-sec-  care hos- o of: examination/pro- . o, Notdone
) - ) (5,316) care Accreditation  ified ) event: 55.6%
(2022)  factorsin Long- tional pitals (2018-2020) cedure (4.4%) Senti
- o -Sentinel
term Care Hos-  study -Meal (1.2%) event: 21.6%
pital settings -Suicide/self-harm e
(1.1%)
Medication related
(92.5%)
-Drug selection
Characterize 27.8%) ~No harm:
medication -Dosage form 64.8%
— 0, -
errors from pre- Retro' . Electronic medical @.7%) . Temp orarg/
Yoon o spective A uni- . . -Dose selection harm: 32.4% )
A scribing to use . Adult patients  records for patients  Not spec- N Inappropriate dose, drug, and
35]  etal . .~ cross-sec-  versity . 9 o (35.5%) -Permanent -
and monitoring < (293) in the MICU ified T 0o treatment duration
(022) ¢ dical tional hospital 2017) -Treatment dura-  harm: 1.9%
In a medica study tion (25.1%) -Life-threat-

intensive care
unit

-Dispensing (5.3%)
-Administration
(3.6%)
-Monitoring
(0.04%)

ening: 0.6%
-Death: 0.3%
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Theoreti-
Refer- Author P Study de-  Study set- Sample Data collection Eal/ ~ gg)l;s of Severity Factors associated
ence (year) urpose sign ting ) method alof?;eg:e rfl (Frequency) of PSI with PSI
work
Mult(iiple Types
Identify fac- (ll\gl&;ﬂc)atlon o
tors related to Retro- “Fals (52.3%) -Near miss:
Cho patient safety spective  Medical Data from Korea Harm (Z‘ 1%) 46.9%
36 etal incidents in eross-sec—  institi- Is Institute for Health- Not spec- Fxamination -Adverse Not done
medical institu- . (45,137) care Accreditation  ified o event: 48.0%
(2023) . tional tions - (4.5%) S
tions to develop (2019-2022) Sentinel
tion study -Treatment/Proce- event: 5.1%
prevent dure (0.9%)
strategles ~Operation (1.3%)
-Others (20.6%)
Investigate X . .
the incidence, Patients di-  Data from the fgfﬁieraOdcilz.alP(r:i\:;Sotusal;Eart
Cho patient factors, Prospec- agnosed with ~ Korea Acute Myo- anemia EY& tom—to-goor‘
A37] etal and clinical five 5 ohort Teaching ~ STEMI after  cardial Infarction Not spec-  Misdiagnosis Not done fime> 4‘ hgu 1_2
outcomes of hospitals ~ coronary an-  Registry ified (1.4%) - . CRDIG
(2023) o ; study ) -Lower Odds: SBP'¥ ¢100mm
misdiagnosis giography (Nov, 2011-Jun, H cor ST elevation. lef
of STEMI™ as (11.796) 2020) g, anterior ST elevation, left )
NSTEMIO bundle-branch block on ECG?
Medication related
-Wrong drug
(42.2%)
-Dosing error
(26.9%)
-Wrong duration -Near miss:
(12.9%) 88.3%
-Omission error -No harm:
Describeand  p Medication error (5.7%) 1.3%
Han 'ana!yze med- spective Commu-  PSls related to  EPOTLS from the -Wr(?ng form/route -Mild harm:
[A38] etal lcation errors - ocs-sec- nity phar-  medication Korgan Pharm'a—. NPI spec- (3.3%) . 2.9% Not done
(2023) reported by tional macies 9.046) ceutical Association ified -Wrong patient -Moderate
community stud ’ (Jan, 2013-Jun, (1.7%) harm: 1.5%
pharmacists Y 2021) -Wrong count -Severe
(0.6%) harm: 0.1%
-Wrong storage -Missing:
0.1%) 6.0%
-Expired medica-
tion (0.1%)
-Mislabeling (0.2%)
-Others (4.0%)
-Missing (2.6%)
Multiple Types
-Falls (33.1%)
-Medication
(33.0%)
-Examination-re-
l(ated ir)lcidents
11.4%
Investigate and -Surgical, proce-
analyze patient Hospitals dural/interven- N -
safety incidents ~ Retro- with more Data from K tional, anesthesia, 4 e?;/r niss-
in an emergen-  spective than 200 ata trom Korea and transfusion 3.0%
[A39] Hong PSIs Institute for Health- Notspec- ;™ o -Adverse
cy department  cross-sec-  beds o i incidents (4.1%) 21 -0, Notdone
(2023) b fre- dional E _ (1,118 care Accreditation  ified “Medical equin- event: 51.7%
v Uype, fre - tiona mergen (2017-2021) edicaequip™ — _Sentinel
quency, hospi-  study cy depart- ment/device faults, -5.3%
tal, and patient ment) contaminated event- 5.5%
factors medical supplies,
consumable medi-
cal supplies issues
(3.2%)
-Infections (3.0%)
-Suicide, self-harm
0.5%)
-Other (11.6%)
Determine the Retro- ~ _ -
» Retro Gener: . . Data from Korea Near miss:
effect of nurses . PSIs involving ; o
Jeon & <hift time on spective al and children aged Institute for Health- Not spec- 54.5%
[A40]  Jeong dicati _ cross-sec- Tertiary 0-9 5 care Accreditation . fied P Medication related  -Adverse Not done
o23) e 1.cah1 on ir L tional general (36537%“5 (Jul, 2016-Dec, e & Sentinel
rors In hOSPHAL™ - o dy hospitals 2020) event: 45.5%

ized children
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24201, 0[5iL}, 220
Theoreti-
Refer-  Author Study de-  Study set- Sample Data collection calf Typlgs o Severity Factors associated
ence (year) Ciizzss sign ting ) method Corszpue G of PSI with PSI
alframe-  (Frequency)
work
Multiple Types
-Falls (67.0%)
Inpatients -Exposure to inan-
-PZt'elznts with imate mechanical
Identify the im- Retro- Hospitals 'nc'éents' "™ Data from Korean forces (8.5%)
Kim&  pact of patient spective w'thp rlnore 14691 ’ National Hospital Not spec- -Exposure to acci-
[A41]  Lee safety incidents cle)lse-lcon- thlan 100 -Patients Discharge In-depth . fied P dents due to other ~ Not done Not done
(2023)  on hospital stay auents - niury Survey “ and unspecified
trol study  beds without inci- -~ )
length dents: 1.876 (2016-2020) factors (10.0%)
23 45') ’ -Complications of
' medical and surgi-
cal care (0.4%)
-Others (14.0%)
Adult cancer
Determine pre- patients aged
Kim dictors and risk ~ Retro- A national 19 and older Data from medical Number of attachment devic-
A42]  etal factors of falls  spective cancer ~Fall group: records Not spec- Fall Not done es, medication, pain, walking
(2023) in hospitalized case-con- ente 282 (2020) ified problem, chemotherapy, fall
patients with trol study center -Non-fall risk score, caregiver presence
cancer group: 283
(565)
i 65 laboratory results (e.g., low
ﬁingzgil BMIY, low blood pressure, low
q ; Patients ) . albumin, high fasting blood
and establish ~ _ . Electronic medical 19 -
Kwon  automatic risk Retro A tertiary Fall group: records for patients sugar, low RBC'? counts, high
[A43]  etal assessments spective general 292 who were hospi- Not spec- Fall Not done potassium) and 21 clinical/
(2023)  using electronic  SA5¢ONT  jocienl -Non-fall calized ified nursing assessment items (e.g.,
me d?cal records trol study P group: 1,168 2017 frequent bowel movements,
of hospitalized (1,454) 24 hour urine tests, imaging,
atienlt)s biopsy, pain, IV tubes, unclear
p consciousness, medication)
General
Investigate ?;g;g:l_ Multiple Types
— - 0,
) occurrence and Retro_ hospitals Data from Korea FaHS.(57IM’) -Near miss:
Shim &  risk levels of spective ; : -Medication o
. with more  PSIs Institute for Health-  Not spec- o 31.7%
[Ad4] Hong patientsafety  cross-sec- han200  (521) Accreditati ified (14.4%) Ad Not done
(2023)  incidents in tional than > care ficcreclitation  ifie -Suicide/self-harm -9V
. 0,
beds (2017-2021) ) event: 68.3%
mental health  study (Psychi- (13.4%)
- 0,
department atric de- Others (15.0%)
partment)
Multiple Types
-Fall (60.1%)
-Drug/transfusion
Use a deci- error (182%) Near miss:
sion tree from Retro- -Examination error 45.9%
Shin patient safety spective  Medical Data from Korea (4.0%) B Aav;rse
incidents to P S PSIs Institute for Health- Not spec- -Injury (4.1%) .
[A45])  etal S cross-sec-  institu- L o event (in- Not done
(2023) identify vul- tional tions (8,934) care Accreditation  ified -Treatment/proce- cluding sen-
nerable groups 4o (2021) dure (}17/0) . tinel even):
and provide key -Medical materials 54.1%
data contamination e
(0.6%)
-Infection (0.6%)
-Others (10.7%)

UBMI = Body mass index, ? CNS = Central nervous system, ¥ ECG = Electrocardiogram, ¥ EPTB = Extrapulmonary tuberculosis, ¥ HIV = Human immunode-
ficiency virus, ® HMV = Home mechanical ventilation, 7 ICU = Intensive care unit, ® IV PCA = Intravenous patient controlled analgesia, ® MICU = Medical
intensive care unit, ' NSTEMI = Non ST segment elevation myocardial infarction, ' PCR = Polymerase chain reaction, 2 PSI = Patient safety incident, ¥
PTB = Pulmonary tuberculosis, 'Y RBC = Red blood cell, ' RN-HPPD = Registered nurse hours per patient day, '© SBP = Systolic blood pressure, ' STEMI =
ST segment elevation myocardial infarction, ¥ TB = Tuberculosis, ! VRE = Vancomycin-resistant enterococci
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