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Purpose: The objective of this study was to report the incidence of falls in hospitals and analyze the risk
factors for falls.

Methods: This study used data on 1,216 patients who experienced falls from 2015 to 2017 during their
hospitalization. The data was collected from the falls incident reports and patient” electronic medical record
of hospital. Data were analyzed with descriptive statistics using Chi-square test, Fisher's exact test and
multiple Poisson regression analysis with the SAS 9.4

Results: The incidence of falls was 1.38 per 1,000 patients days (2015), 1.81 per 1,000patients days (2016)
and 1.99 per 1,000patients days (2017). The incidence of injury caused by falls (level I[~V) was 0.05 per
1,000patients days (2015), 0.04 per 1,000patients days (2016) and 0.06 per 1,000patients days (2017). The
largest number of falls occurred during night shift (42.5%), specifically in the patients’ room (70.8%), and
medical unit (66.0%). Average age of fallers was 69.1 years and 61.7% of them were older than 71 years. CCl
and the patient’s department have statistically significant differences in injury or injury levels from falls, but
the integrated nursing care services had no significant difference in injury or injury levels from falls.

Conclusion: The result of this study can be used as a reference for establishing a fall prevention strategy for
hospitalized patients by presenting index values such as the fall rate.
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Table 1. General characteristics

(N=1,216)
Variables N %

Gender
Male 657 54.0
Female 559 46.0
Age(year)
{12 30 2.5
13~50 151 12.4
51~60 271 10.4
61~70 466 16.0
71~80 918 37.2
>81 1216 24.5
Average of age 69.14+17.97
Department
Medical unit 803 66.0
Surgical unit 413 34.0
Average of hospital days 14.31+17.74
Time
06:01~10:00 177 14.6
10:01~14:00 151 12.4
14:01~18:00 191 15.7
18:01~22:00 182 15.0
22:01~02:00 268 22.0
02:01~06:00 247 20.3
Operation
Yes 258 21.2
No 958 78.8
Fall risk assessment result
Low 497 40.9
High 689 56.7
NA 30 2.5
Place
Patient’s room 861 70.8
Restroom 141 11.6
Shower room 16 1.3
Corridor 62 5.1
Treatment room 10 0.8
Laboratory 9 0.7
Others 117 9.6
Injuries level
Near miss(level0) 1 0.1
Mild(level ) 944 77.6
Moderate(level 1) 236 19.4
Severe(level MM~IV) 35 2.9
Death(level V) 0 0.0
Type of injury
No injury 898 73.8
Abrasion/bruising 106 8.7
Laceration 46 3.8
Contusion 73 6.0
Hematoma 52 4.3
Fracture 27 2.2
Others 14 1.2

100.0
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Table 2. The distribution of patients with falls according to injury level (N=1,216)

No injury

Injury

Variables p-value Level II Level M~V p-value

N % N % N % N %

Integrated nursing care service

Yes 674 78.6 184 21.4 .275 157 18.3 27 3.1 241

No 271 75.7 87 24.3 79 22.1 8 2.2

Gender

Male 512 77.9 145 22.1 844 132 20.1 13 2.0 112

Female 433 77.5 126 22.5 104 18.6 22 3.9

Age(Mean+SD) 69.33+17.57 68.48+19.39 .493 67.97+19.29 71.91£20.01 .381

CCIV 1.35+1.65 1.73£1.92 .002 1.77£1.97 1.46+1.58 .004

Average of hospital days 13.93+17.28 15.61+£19.22 172 15.94+20.25 13.37+£9.71 .286

Department

Medical unit 584 72.7 219 27.3 <.001 193 24.0 26 3.2 {.001

Surgical unit 361 87.4 52 12.6 43 10.4 9 2.2

Operation

Yes 221 85.7 37 14.3 .001 27 10.5 10 3.9 .000

No 724 75.6 234 24.4 209 21.8 25 2.6

Fluid line

Yes 451 77.9 128 22.1 .886 115 19.9 13 2.2 436

No 494 77.6 143 22.4 121 19.0 22 3.5

0, therapy

Yes 99 85.3 17 14.7 .038 14 12.1 3 2.6 .102

No 846 76.9 254 23.1 222 20.2 32 2.9

Drainage tube

Yes 193 76.9 58 23.1 726 52 20.7 6 2.4 753

No 752 77.9 213 22.1 184 19.1 29 3.0

Foley catheter

Yes 419 78.8 113 21.2 440 92 17.3 21 3.9 .048

No 526 76.9 158 23.1 144 21.1 14 2.0

Fall risk assessment result

Low 395 79.5 102 20.5 .040 81 16.3 21 4.2 .004

High 532 77.2 157 22.8 145 21.0 12 1.7

NA 18 60.0 12 40.0 10 33.3 2 6.7

CNS medication

Yes 687 78.2 191 21.8 472 166 18.9 25 2.8 765

No 258 76.3 80 23.7 70 20.7 10 3.0

Antihistamine drugs

Yes 71 68.9 32 31.1 .025 28 27.2 4 3.9 .081

No 874 78.5 239 21.5 208 18.7 31 2.8

Cardiovascular medication

Yes 653 77.0 195 23.0 367 169 19.9 26 3.1 .632

No 292 79.3 76 20.7 67 18.2 9 2.4

Antidiabetics drugs

Yes 247 79.7 63 20.3 .336 59 19.0 4 1.3 144

No 698 77.0 208 23.0 177 19.5 31 3.4

Opioid drugs

Yes 184 79.0 49 21.0 .608 42 18.0 7 3.0 .8360

No 761 77.4 222 22.6 194 19.7 28 2.8

Year

2015 235 74.6 80 25.4 218 69 21.9 11 3.5 433

2016 329 77.6 95 22.4 85 20.0 10 2.4

2017 381 79.9 96 20.1 82 17.2 14 2.9

Total 945 77.7 271 22.3 236 19.4 35 2.9

1) CCI: Charlson Comorbidity Index

2) CNS: Central Nervous System

8 Quality Improvement in Health Care



Table 3. The results of poisson regression analysis on risk of injury after falls

Variables Injury p-value
RR LCL UCL

Integrated nursing care service
Yes 1.161 0.842 1.603 362
No 1.000 - - -
Gender
Male 0.918 0.715 1.179 .502
Female 1.000 - - -
Age(Mean+SD) 1.005 0.996 1.015 .291
CCI 1.074 1.007 1.145 .030
Average of hospital days 1.003 0.997 1.010 .295
Department
Medical unit 2.181 1.463 3.252 .000
Surgical unit 1.000 - - -
Operation
Yes 0.930 0.590 1.466 753
No 1.000 - - -
Fluid line
Yes 0.960 0.741 1.243 756
No 1.000 - - -
O, therapy
Yes 0.570 0.342 0.950 .031
No 1.000 - - -
Drainage tube
Yes 1.168 0.856 1.595 327
No 1.000 - - -
Foley cath.
Yes 1.135 0.862 1.494 0.367
No 1.000 - - -
Fall risk assessment result
Low 1.000 - - -
High 1.084 0.828 1.420 .557
NA 2.599 1.007 6.705 .048
CNS medication
Yes 1.082 0.816 1.434 .585
No 1.000 - - -
Antihistamine drugs
Yes 1.311 0.877 1.960 .186
No 1.000 - - -
Cardiovascular medication
Yes 1.196 0.887 1.613 241
No 1.000 - - -
Antidiabetics drugs
Yes 0.892 0.665 1.195 443
No 1.000 - - -
Opioid drugs
Yes 1.066 0.772 1.472 .699
No 1.000 - - -
Year
2015 1.000 - - -
2016 0.846 0.623 1.148 282
2017 0.727 0.534 0.990 .043

VoL 24, Number 2, 2018 9
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Table 4. The results of poisson regression analysis on injury level after falls

Level I Level MM~V
Variables p-value p-value
RR LCL UCL RR LCL UCL
Integrated nursing care service
Yes 1.132 0.804 1.593 477 1.540 0.557 4.258 .406
No 1.000 - - - 1.000 - - -
Gender
male 0.983 0.750 1.288 .900 0.519 0.251 1.070 .076
Female 1.000 - - - 1.000 - - -
Average of age 1.003 0.993 1.013 .536 1.025 0.992 1.059 144
CCI 1.084 1.014 1.159 .019 1.050 0.860 1.283 .631
Average of hospital days 1.005 0.998 1.011 .162 0.993 0.968 1.018 .565
Department
Medical unit 2.018 1.319 3.089 .001 5.830 1.818 18.731 .003
Surgical unit 1.000 - - - 1.000 - - -
Operation
Yes 0.760 0.457 1.263 .289 3.110 0.946 10.231 .062
No 1.000 - - - 1.000 - - -
Fluid line
Yes 1.041 0.788 1.375 779 0.538 0.255 1.135 104
No 1.000 - - - 1.000 - - -
O, therapy
Yes 0.526 0.301 0.921 .025 0.828 0.235 2.920 769
No 1.000 - - - 1.000 - - -
Drainage tube
Yes 1.251 0.899 1.742 184 0.811 0.318 2.069 .661
No 1.000 - - - 1.000 - - -
Foley cath.
Yes 1.047 0.777 1.411 761 2.130 0.955 4.749 .065
No 1.000 - - - 1.000 - - -
Fall risk assessment result
Low 1.000 - - - 1.000 - - -
High 1.217 0.907 1.633 191 0.510 0.235 1.105 .088
NA 2.294 0.824 6.385 112 14.003 0.764 256.621 .075
CNS medication
Yes 1.082 0.800 1.464 .607 1.204 0.533 2.719 .656
No 1.000 - - - 1.000 - - -
Antihistamine drugs
Yes 1.345 0.871 2.077 .181 1.440 0.450 4.602 539
No 1.000 - - - 1.000 - - -
Cardiovascular medication
Yes 1.193 0.868 1.640 277 1.228 0.504 2.993 .651
No 1.000 - - - 1.000 - - -
Antidiabetics drugs
Yes 0.976 0.718 1.326 .874 0.353 0.121 1.026 .056
No 1.000 - - - 1.000 - - -
Opioid drugs
Yes 1.040 0.734 1.474 .825 1.115 0.458 2.718 .810
No 1.000 - - - 1.000 - - -
Year
2015 1.000 - - - 1.000 - - -
2016 0.864 0.623 1.197 .380 0.618 0.244 1.568 312
2017 0.718 0.515 1.003 .052 0.654 0.281 1.517 322

10 Quality Improvement in Health Care
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Purpose: To compare the Appropriateness of abdominal CT to abdominal radiography as an imaging
modality in terms of the diagnostic value, medical costs and decision making times for patients presented
to the emergency department with nontraumatic abdominal pain.

Methods: This study used the records of 530 cases presented to the emergency department(ED) with
nontraumatic abdominal pain from February to March 2012. Imaging modalities were categorized into
abdominal radiography and CT (radiography first or CT first) or radiography alone or CT alone. The
diagnostic value, total medical costs and effect on decision making time of the each imaging modalities were
compared. Especially, in retrospective review, to evaluate the predictability of the abdominal radiography,
alit was assumed that all the 530 cases performed that exam as initial imaging.

Results: Among 530 cases, 255 cases underwent abdominal radiography only, 28 cases underwent
abdominal CT only and the remnant 247 cases underwent abdominal CT with plain abdominal radiography.
The diagnostic value was higher in the cases with abdominal CT (268/275, 97.5%) than in the cases with
plain abdominal radiography (19/255, 7.5%).The number of cases predicted by abdominal radiography
only as initial imaging were 39/530 (7.4%). In cases where the patients performed the abdominal CT as
the first imaging modality thereby omitting the abdominal radiography, the total diagnostic imaging fee
was lower than in cases with plain abdominal radiography first followed by the abdominal CT (277,140 vs.
284,226(mean, Korean Won)). Although diagnostic value of the plain abdominal radiography as first imaging
modality was lower than the abdominal CT, Decision making time, average duration of hospital stay was
longer and the total medical costs was higher than abdominal CT.

Conclusion: As an imaging modality in the ED for patients with acute nontraumatic abdominal pain, plain
abdominal radiography is an avoidable procedure when viewed in terms of the diagnostic value and total
medical costs and decision making times comparing with abdominal CT.

Key words: Computed tomography, Appropriateness studies, Abdomen, Emergency department
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Table 1. The distribution of modality by age and sex

(unit %)
. Abdominal CT at first, followed Abdominal radiography at first, . . .
Variable [ S T o followed by abdominal CT Abdominal CT only  Abdominal radiography only

Sex

Male 25 (59.5) 102 (49.8) 16 (57.1) 126 (49.4)
Female 17 (40.5) 103 (50.2) 12 (42.9) 128 (50.64)
Age

> 20 12 (28.5) 24 (11.7) 4(14.3) 92 (36.1)
21 - 40 10 (23.8) 40 (19.6) 5(17.8) 44 (17.3)
41 - 60 10 (23.8) 61(29.7) 9(32.2) 56 (21.9)
<61 10 (23.8) 80 (39.0) 10 (35.7) 63 (24.7)
Total 42 (100.0) 205 (100.0) 28 (100.0) 255 (100.0)

3 Pt 25579 FA F 24 2495 &2 Wn|(79), AHA0TF), ArHI(HE), 11E5S(GE)
5 e Zgut ARt 25579 SR F 247(9.4%)°] 192 YR 231%(90.5%) HHAEH0E wEE]
A 2o dEFHdY. B 2oz dEd W {th(Table 2).

[©)

Table 2. The result of simple abdomen radiology in 255 cases

Diseased predictable N (%)
Constipation 72.7)
Bowel obstruction 9(3.5)
Positive
lleus 3(1.2)
Pneumoperitoneum 5(2.0)
Negative Negative 231 (90.6)
Total 255 (100.0)
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3.3%), 94 TF23Y, 8.3%), dA FE(4E, 1
FA(10%, 3.6%), HEIAGE, 1.8%), v 54 &
H7,2.6%), B AM(117, 4.8%), vlx7] A4 ZASH7E,
2.6%), AH3E(378,1.1%) 134Tt

B8 CTE AlY 27599 34 5 26879 ol A]
Hz 4 BET HF o] A5t} ko] A Ego]
97.5%%tk. 53089 SHE HISAGEH Hu P o

177 Fe7} 44 2dol90m 732.5%9 39, =, 4
o) AR B 3 BElY G FHF BN AL B

B CTEY9Lo s T DS dI&sHA] ZotAeH(Table 3).

Table 3. The number of each CT interpretation and final discharge diagnosis among 530 cases

Diagnosis

Interpretation of CT scan
performed in ED

(Correct CT diagnosis performed in ED)

Final discharge diagnosis
[by imaging study (performed in ED
and wards) plus clinical studyl

Probability

Abdominal aortic aneurysm 1(0.4) 1/1 2 (0.4)
Acute appendicitis 15 (5.5%) 15/15 30 (5.7)
Acute hepatitis 1 (0.4%) 1/1 3(0.6)
Acute gastroenteritis 94 (34.2%) 94/94 190 (35.8)
Acute pyelonephritis 3 (1.1%) 3/3 6(1.1)
Biliary stone disease 34 (23.6%) 34/34 65 (12.3)
Bowel ischemia 3(1.1%) 3/3 6(1.1)
Constipation 11 (4%) 11/11 22 (4.2)
Diverticulitis 1(0.4%) 1/1 3(0.6)
Hepatic abscess 2 (0.7%) 2/2 4(0.8)
Hirschprung's disease 2 (0.7%) 2/2 4(0.8)
Irritable bowel syndrome 0 (0%) 0/3 3(0.6)
Inflammtory bowel disease 2 (0.7%) 2/2 7(1.3)
Intussusception 3(1.1%) 5(0.9)
Liver cirrhosis 9 (3.3%) 3/3 18 (3.4
Malignancy 23 (8.3%) 23/23 45 (8.5)
Ovarian cyst 4 (1.5%) 4/4 8(1.5)
Pancreatitis 10 (3.6%) 10/10 20 (3.8)
Panperitonitis 5(1.8%) 5/5 10 (1.9)
Pelvic inflammatory disease 7 (2.6%) 717 14 (2.6)
Renal failure 0 (0%) 0/4 4(0.8)
Small bowel obstruction 11 (4.8%) 11/11 23 (4.3)
Urinary stone 7 (2.6%) 7/7 14 (2.6)
Uterine myoma 3(1.1%) 3/3 7(1.3)
Negative 24 (8.7%) 24/24 17 3.2)
Total 275 (100) 268/275 (97.5%) 530 (100)
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F 53099 $A4E FFHOE AT 1] RE B} A
WA G FAR BE T B Pk RIS o,

A 52 39%(7.4%)9] ST &S 4= AL,
A 49178(92.6%)9 Sl &7 g Edvtezs Ad
off o] HA| oA 7 Q] H5- FAtet
Z 25} th(Table 4).

SEANA Aol Bt FAA Bl &2 SARIE
2 7Mbeo] get A 5 QlojA AdEdme| ek At 5 F

E7HEeo] ZoE SRR 2 A Y. SREed

Of

P AP & ER CTE APsAS e & HE&EARE
H)o] B#284,230¢¥0l 0w E& CTRE A5t 4
Qo= FH(ESHFEH]) 265,52090]AHTable 5)

SFAANA F 7HA] FGHA BEE AT A, A
Pt E5 A4S EHGS WA F9T F EF oeF
G Al T 4279 Ao A HAE Abol9] Bt ATE 2F
Z0] 76.17 £140.8720] 1 B TeEgdS HA A
ot 5 5 A4S 45 E 9GS AT 205789 Aol A
£ 106.62 £121.69%0] 1t}

Table 4. Predictable versus unpredictable cases that can diagnose only by abdominal radiography, when compared with

final diagnosis

Predictable cases only by

Unpredictable cases only by

Eiomes el pfitns abdominal radiography (%) abdominal radiography (%) stz
Patient's who p'erformed 19(7.5) 236 (92.5) 255
abdominal radiography only
Patients who performed
abdominal CT only 2(7.2) 26 (92.8) 28
Patients who performed both of
abdominal CT and abdominal radiography 18(7.3) 229 02.7) 247

Total 39 (7.4) 491 (92.6) 530

Table 5. Radiological imaging costs and total mediacal costs in emergency department

Total medical costs
(Korean Won)

Modality

Imaging costs for abdominal
radiography
(Korean Won)

Imaging costs for CT
(Korean Won)

Patients who underwent abdominal
radiography first followed by abdominal CT
(n=205)

284,230 +£40,690

247,290 +35,480 12,250 +8,220

Patients who underwent abdominal CT only

(n=28)

265,520 +52,130

240,580 +43,650 -

Patients who underwent abdominal
radiography only
(n=255)

12,220 +£19,350

- 11,020 +2,820
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Purpose: The objective of this study was to identify the relationship between knowledge of patient safety,
nursing professionalism and patient safety management activities of nursing students with clinical practical
experience.

Methods: Self-administered questionnaires survey on knowledge of patient safety, nursing professionalism,
and patient safety management activities were conducted for the 3™-year and 4""-year nursing students.
139 questionnaires were distributed, of which, 131 were used for data analysis.

Results: The scores of nursing students’ knowledge of patient safety, nursing professionalism and patient
safety management activities were 6.76+1.26, 65.11+7.97 and 67.99+7.26, respectively.

Knowledge of patient safety differed significantly according to the grade. Nursing professionalism had a
difference with major satisfaction, clinical practical satisfaction, and experience of patient safety accident.
Patient safety management activities were positively correlated (p<.01) with knowledge of patient safety
and nursing professionalism. Patient safety management activities increased significantly with increase
in the scores of knowledge of patient safety and nursing professionals. The factors that were related to
patient safety management activities of nursing students were knowledge of patient safety and nursing
professionalism. Knowledge of patient safety and nursing professionalism were selected as significant
variables for explaining the patient safety management activities of nursing students, of which the coefficient
of determination was 9.8%.

Conclusion: To promote patient safety management activities of nursing students, training programs for
patient safety management activities are required. Also, there is the need to increase the knowledge of
patient safety and nursing professionalism of nursing students using various educational method.

Key words: Knowledge, Professionalism, Safety management, Nursing students
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Table 1. General characteristics of participants
(N=131)
Variable Category n (%)
M .
Gender an 22 (16.8)
Woman 109 (83.2)
Age ( ) 20~24 117 (89.3)
e (year
ge (v >25 14 (10.7)
Junior 60 (45.8)
Grad
rade Senior 71 (54.2)
Ye 26.
Medical professionals in family e 35(26.7)
No 96 (73.3)
Satisfied 80 (61.1)
Satisfaction with their major Moderate 43 (32.8)
Unsatisfied 8(6.1)
Satisfied 75 (57.3)
Satisfaction with clinical practicum Moderate 41 (31.3)
Unsatisfied 15(11.5)
4 7 (5.3)
6 47 (35.9)
Clinical practicum period (weeks) 8 11 (8.4)
9-10 6 (4.6)
<18 60 (45.8)
. . f batient safety educati Yes 102 (77.9)
xperience of patient safety education No 20 (22.1)
. . . . . Yes 102 (77.9)
Experience of nursing professionalism education
No 29 (22.1)
Yes 37 (28.2)
Experience of patient safety accident
No 94 (71.8)
Table 2. The score of knowledge of patient safety, nursing professionalism, and patient safety management activities
(N=131)
Total score
Variable Range Min Max
(M+SD)
Knowledge of patient safety 0-10 6.76+1.26 3 9
Nursing professionalism 18-90 65.11£7.97 37 87
Patient safety management activities 15-75 67.99£7.26 46 75
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Table 3. Participants’ knowledge of patient safety

(N=131)
Experience of patient safety
education
| Number of correct ©)
1 1
e answer (%) Yes No t
M+£SD M=£SD
-0.54
Information for patient identification 53 (40.5) 0.39+0.49 0.45+0.50 (590)
1.21
Hand hygiene technique 128 (97.7) 0.99+0.09 0.93+0.25 (235)
1.41
Procedure of verbal of telephone order 126 (96.2) 0.98+0.13 0.90+0.31 (166)
Time to prescribe regular order after verbal of 0.78
118 (90.1) 0.91£0.28 0.86%+0.35

telephone order (.434)
-0.95
Definition of adverse event 62 (47.3) 0.45+0.50 0.55+0.50 (341)
1.52
Definition of near miss 66 (50.4) 0.54+0.50 0.38+0.49 (131)
-0.11
Separate collection of medical waste 71 (54.2) 0.54+0.50 0.55+0.50 (906)
-0.51
Prevention of fall 124 (94.7) 0.94+0.23 0.97+0.18 (610)
0.99
Procedure for error reporting 127 (96.9) 0.98+0.13 0.93+0.25 (329)
-0.16
Protection of medical information 75 (57.3) 0.57+0.49 0.59+0.50 (867)
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Table 4. Participants’ patient safety management activities (N=131)
Experience of patient safety
education
Item M+SD Yes No t(p)
M=£SD M<£SD
Check patient identity before administering medicine or blood 4.80+0.40 4.8140.39 4.76+0.43 0.65
products (.515)
Confirm patient identity using two or more indicators 4.60£0.73 4.59+0.70 4.66+0.81 (_26453)
Do not confirm patient identity using room number or/and bed site 4214122 42541.14 407+1.46 0.68
only (.495)
Be sure to check patient identity before conducting nursing 4.7340.47 4.7240.49 4794041 -0.76
activities (procedure/treatment) (:443)
When recewmg.g patent .data, make sure to record all the received 4.63+0.61 4.60+0.63 47240.52 -0.97
data not to omit any of it (:329)
When receiving p?atient data, “read—bacl.(' th.e recorded data to 437+0.82 4.28+0.87 4664055 -2.76
person who provided the data to reconfirm it (.007)
When transferring patient data, reconfirm that the data was 4.56+0.60 4.54+0.64 4.66+0.48 -0.90
transferred correctly (.368)
Use clea.r and s1r.nple 1n.d1.c.ators according to guidelines when 4.53+0.70 45040.72 46240.62 -0.81
conducting nursing activities (procedure/treatment) (.418)
Conc':efurat‘e Or'l the nursing activity (procedure/treatment) when 4£.68+0.46 4674047 47240.45 -0.58
administering it (.562)
Make sure to COI:ldUCt nursing activities (procedure/treatment) 47140.48 4£70+0.50 4.76+0.43 -0.60
correctly according to work processes (.545)
Conduct hand hygiene correctly according to guidelines 4.57+0.68 4.54+0.72 4.69+0.47 (_18382)
Perform fall. risk re'ducnon.acnmnes (raising awareness, educating, 4.63+0.55 4.6240.58 4.69+0.47 -0.61
etc.) for patients with fall risk (.545)
Ensure that medical equipment works properly before using it 4.53+0.74 4.49+0.80 4.69+0.47 (_(1)9668)
Check if there is any fire risk at least once a day 3.87+1.27 3.79+1.31 4.14+1.09 (_;0218)
Ensure .that any of patient information is no exposed for privacy 459+0.75 4.54+0.80 47640.51 -1.77
protection (.081)
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Table 5. Difference of knowledge of patient safety, nursing professionalism, and patient safety management activities

by general characteristics

(N=131)

Knowledge of patient safety

) . . Patient safety management
Nursing professionalism
activities

Variable Category
MZ£SD t/F/U (p) M£SD t/F/U (p) M+SD t/F/U (p)
Gend Man 6.52+1.23 1.01 63.09+9.86 1.34 69.30+7.15 -0.95
eneer Woman 6.8141.26 (314) 65.54+7.49 (182) 67.7147.29 (342)
20-24 6.75+1.26 748.00 65.32+8.09 690.00 67.84+7.42 761.00
Age' (year)
25 6.85+1.29 (.587) 63.36+6.85 (.338) 69.29+5.83 (.661)
Grad Junior 6.43+1.30 -2.82 63.95+7.82 -1.53 68.40+7.44 0.58
race Senior 7.04+1.16 (.006) 66.08+8.01 (127) 67.65+7.14 (557)
Medical professionals in Yes 6.51+1.35 -1.36 64.54+8.53 -0.48 67.91+£7.67 -0.07
family No 6.85+1.22 (174 65.31+7.79 (.627) 68.02+7.15 (.941)
Satisfied 6.73+1.26 0.44 66.89+6.40* 15.23 67.74+7.53 0.40
Satisfaction with major Moderate 6.88+1.27 ( 7'25) 64.16+8.262 (€.001) 68.72+6.80 ( 6.69)
Unsatisfied ~ 6.37+1.06 ' 52.38+8.99 b{a 66.63%7.50 ‘
Satisfied 6.76+1.30 66.81+6.48¢2 5.75 68.83+7.19
Satisfaction with clinical 0.56 1.81
Moderate 6.90+1.09 63.88+9.072> (.004) 67.54+7.39
practice (.689) (.167)
Unsatisfied 6.40+1.50 59.93+9.16° b<a 65.07+6.82
Experience of patient Yes 6.83+1.19 1.05 65.37£6.50 0.52 67.60+7.46 -1.16
safety education No 6.51+1.47 (.297) 64.17+11.88 (.605) 69.38+6.42 (.246)
Experience of nursing Yes 6.77+1.18 0.16 65.23+8.03 0.31 68.06+7.28 0.19
professionalism education ~ No 6.72%1.53 (.871) 64.69+7.87 (.751) 67.76+7.30 (.845)
Experience of patient Yes 6.70+£1.17 -0.34 62.4948.10 -2.40 66.84+7.34 -1.14
safety accident No 6.78+1.30 (.732) 66.14+7.72 (.018) 68.45+7.22 (.255)
M%SD 3.61+0.44 4.53+-0.48

@b Duncan grouping: © Mann-Whitney U test
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Table 6. Correlations of knowledge of patient safety, nursing professionalism, and patient safety management activities

(N=131)

Knowledge of patient safety

. . . Patient safety management
Nursing professionalism

Variables activities
1(p) (p)
1(p)
Knowledge of patient safety 1.00
Nursing professionalism .14(.105) 1.00
Patient safety management activities .23(.007) .23(.007) 1.00
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Purpose: Falls are one of the most frequent health events in medical institutions, however, they can be
predicted and prevented. The Quality Improvement Nurse Society clinical practice guideline Steering Committee
developed the Clinical Practice Guideline for the assessment and prevention of falls in adult people. The purpose
of this study was to assess the risk factors for falls in adults aged 19 years and older, to present an evidence for
preventing falls, formulate a recommendations, and indicators for applying the recommendations.

Methods: This clinical practice guideline was developed using a 23-step adaptation method according to
the Handbook for clinical practice guideline developer (version 1.0) by National Evidence-based Healthcare
Collaborating Agency. Evidence levels and recommendation ratings were established in accordance to SIGN
2011 (The Scottish Intercollegiate Guidelines Network).

Results: The final 15 recommendations from four domains were derived from experts’ advice; 1) assessment of
risk factor for falls in adult 2) preventing falls and reducing the risks of falls or falls-related injury 3) management
and reassessment after a person falls 4) leadership and culture.

Conclusion: This clinical practice guideline can be used as a basis for evaluation and prevention of fall risk
factors for adults, to formulate recommendations for fall risk assessment and fall prevention, and to present
monitoring indicators for applying the recommendations.
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Purpose: The objective of this study was to publicly report the hospital-level surgical volume for 7 types of
surgery including gastrectomy. Also, to investigate the changes in patient behaviors after the public reporting
among patients with gastrectomy.

Methods: This study used data from the National Health Insurance Service Cohort. The data comprised of
2,214 patients who were diagnosed with gastric cancer and underwent gastrectomy during 2004-2012. An
interrupted time series analysis was performed to investigate the association between patients’ choice and
public reporting.

Results: 79.27% of the patients visited a hospital with high surgical volume. The time trend after introduction
of public reporting was positively associated with visiting a high volume hospital (per 1 month, RR: 1.004,
p=0.0329). However, after adjusting the health policies by reducing copayment, public reporting on surgical
volume was not associated with visiting a high volume hospital. Sub-group analyses had also similar results.

Conclusion: Patients were more affected by policies on economic support than on public reporting, and the
changes in treatment options may have been affected by the increasing preference for large size hospitals.
Thus, public reporting did not significantly improve the options available for patients and their decision making
on health care utilization.
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| . Introduction

Cancer is the most common chronic disease,
with a rapidly increasing incidence (from 214.2
per 100,000 people in 1999 to 415.7 per 100,000
people in 2010) [1]. With this remarkable increase,
the proportion of mortality due to cancer has also
doubled. In addition, the economic burden due
to cancer has been increasing continuously, and
it was estimated at about 2.11 billion dollars in
2014; which is about 5% of the total healthcare
expenditure in 2014 [2].

Since 1996, the Korean government has been
developing a 10-year plan for cancer control, to
reduce the problems related to caner, and to es-
tablish the infrastructure required for managing
cancer patients [3].The government established
the National Cancer Center in 2000, and intro-
duced the Cancer Control Act in 2003, to relieve
the burden cause by cancer and to contribute
to the promotion of national health [4]. These
changes in policies for cancer patients improved
the infrastructure related to cancer has remark-
ably. However, there still remain some concerns
about cost burden or mortality, as Korea faces an
aging society. Therefore, the Korean government
decided to expand the insurance coverage for se-
vere patients including cancer, and a reducing co-
payment of cancer patients was introduced since
Jan 2004. This program was expanded in phases
(from 30% to 20% copayment in outpatient care in
Jan 2004, from 20% to 10% total copayment in Sep
2005, and from 10% to 5% total copayment in Dec
2009) [5]. Although there are controversies about
the levels of optimal coverage, the positive impact

have been analyzed in previous studies [16].

The policies for cancer in Korea have also
changed from another point of view. Up until the
mid-2000s, the policies for cancer patients mainly
focused on improving the level of structure and
environment in cancer care access and cost. Thus,
the focus of policies for cancer has turned to-
wards quality aspects since the mid-2000s [6]. In
2007, the Korean government introduced public
reporting in cancer care, as part of the Healthcare
Quality Assessment that was implemented in 2000,
to evaluate whether optimal benefits coverage was
provided to patients. This program initially man-
dates public reporting of hospital-level surgical
volume for 7 types of surgery including gastrec-
tomy in patients with gastric cancer (Table 1). If
hospital-level surgical volume met the criterion,
the hospital was considered a better grade hos-
pital. It had substantial meaning in cancer care
because this was the first program that evaluated
the quality of care and informed cancer patients
about the results, which in turn helped improve
their informed choice of hospitals for seeking
surgical treatment. Public reporting about hospi-
tal performance might affect patient’s criteria for
choosing a hospital, because patients could get
more information and make an informed choice
by using a public report rather than basing it on
reputation or experience [7-8]. The purpose of
this study was to investigate the changes in patient
behaviors after public reporting of hospital-level
surgical volume among patients who received gas-
trectomy. This study identified the association be-
tween patients choice of hospital, as an indicator
of patient behavior, and introduction of public

reporting.
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Table 1. Introduction of public reporting for surgical volumes in Korea

Types of surgery Year
2007 2008 2009 2010 2011 2012 2013 2014

Gastric cancer surgery (0] O O O (0]
Hip replacement (0] O (0] (0] O (0] (0] O
Percutaneous coronary intervention O (0] O O O (0] (0]
Esophageal cancer surgery (0] (0] O (0] O
Pancreatic cancer surgery O O (0] O (0]
Hematopoietic stem cell transplantation (0] (0] O (0] O
Coronary artery bypass graft (0] (0] O (0] O
Colon cancer surgery O (0] (0]

Liver cancer surgery O O (0]

II. Methods

1. Study population

The data used in this study was derived from the
National Health Insurance Service National Sample
Cohort 2002 - 2013. We included the patients who
were diagnosed with gastric cancer based on the In-
ternational Classification of Diseases (ICD)-10 code
(ICD-10: C16, 8,420 patients), and only included the
patients who underwent gastrectomy due to gastric
cancer (3,314 patients with gastrectomy). Subse-
quently, to assume the new diagnosis reflecting the
medical claim data, we excluded the patients with
gastric cancer before 2004 (2,358 gastric cancer pa-
tients with gastrectomy during 2004 - 2013). Addi-
tionally, the public reporting reflected the results of
the evaluation for surgical volume based on hospital
performance. Therefore, we excluded the patients
at hospitals which had no details about surgical
treatment provided in the previous year. Further, to
analyze patient outcomes, we excluded the patients
with a follow-up period of less than 1 year. Finally,
the data comprised 2,214 patients who were diag-
nosed with gastric cancer and underwent gastrecto-
my in 105 hospitals during 2004 - 2012. This study
was approved by an Institutional Review Board,

Yonsei University Graduate School of Public Health
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(2-1040939-AB-N-01-2016-411-01).

2. Variables

We considered the patients’ choice as outcome
variables. Patients’ choice of a hospital was de-
fined based on whether patients visited a hospital
with high surgical volume to receive the surgical
treatment due to gastric cancer. The hospitals were
classified as “high” based on surgical volume in the
first quartile of the previous year, with reference to
the current criterion of public reporting (Table 2).

In the analysis of patient choice, the interesting
variables were the introduction of public reporting
about surgical volumes for gastrectomy, trends af-
ter introduction of public reporting, and baseline
trends. The introduction of public reporting was
defined as “before” and “after” using Dec 2007 as
a reference point. Trends after the introduction of
public reporting were used to analyze the linear
changes in the trend after introducing the public
reporting. The baseline trends were stratified by
month from 2004 to 2012.

Other independent variables were also used in
this study. Age was categorized into five groups,
as follows: “less than 39 years,” “40 - 49 years,”
“50 - 59 years,” “60 - 69 years,” and “more than

70 years”. Income level was categorized into four
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groups, ‘less than 30" percentile,” “31* - 60" per-
centile,” “61% - 80" percentile,” and “81%- 100"
percentile.” The types of insurance coverage were
categorized as medical aid, National Health In-
surance (NHI) employed, or NHI self-employed
based on the NHI criteria. Due to limitation of the
healthcare claim data, we could not consider the
cancer staging such as Tumor, Nodes, and Metas-
tasis (TNM) or Surveillace, Epidemiology, and End

Results (SEER) summary staging. Alternatively, to

minimize the limitations of the absence of data
on cancer staging, we considered the types of sur-
gery and types of treatment during the treatment
period of each patient as independent variables in
this study. The Charlson Comorbidity Index (CCI)
was calculated by weighting and scoring other co-
morbid conditions with additional points added
to consider comorbidities that could affect health

outcomes, and it was categorized into ‘0-1," “2,

and “more than 3.”

Table 2. The median and IQR of surgical volume for stomach cancer in this study.

Year 2004 2005 2006 2007 2008 2009 2010 2011 2012
Median 318.2 409.1 227.3 272.7 272.7 363.6 227.3 181.8 318.2
90.9 136.4 90.9 136.4 181.8 136.4 90.9 90.9 136.4

oK 727.3 818.2 772.7 454.5 454.5 863.6 727.3 500.0 909.1

3. Statistical analysis

In the analysis on patients’ choice, we first ex-
amined the frequencies and percentages of each
categorical variable by whether patients visited the
hospital with surgical volume above that of the first
quartile of the previous year, and performed the
chi-square test to examine the distribution of visits
to a hospital with high volume according to each
categorical variable. We then showed the monthly
distribution of patients who visited a hospital with
high volume, and compared trends by the intro-
duction of public reporting. Next, we performed
the interrupted time series analysis using the Gen-
eralized Estimated Equation (GEE) model with
Poisson distribution and log link function adjusting
patient-level variables to investigate the associa-
tion between patients’ choice of hospitals and the
public reporting [9]. In addition, during the study

period, other health policies about reducing the

copayment of cancer patients were also introduced
(1* phase in Jan 2004, 2™ phase in Sep 2005, and
3" phase in Dec 2009). Based on the results of pre-
vious studies [4], the 2™ and 3™ phases of policies
were found to affect patient behaviors. Therefore,
we performed a sensitivity analysis for the inter-
rupted time series analysis adjusting for additional
health policies about reducing copayment in Sep
2005 and Dec 2009. As the public reporting was
introduced into several disease categories including
gastric cancer after 2007, we additionally analyzed
the association between patients’ choice of hospi-
tals and the introduction of public reporting in co-
lon cancer patients to support the results of gastric
cancer. Finally, we performed a sub-group analy-
sis, to examine the differences in association with
public reporting according to income level, types
of insurance coverage, region, types of treatment,

and types of surgery.
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Ill. Results

Table 3 shows the frequencies and percentages of
patients by visiting a hospital with high surgical vol-
ume, and the results of the chi-square test for identi-
fying the distribution of the study population. There
were 2,214 patients, 79.3% of which visited a hospital
with high surgical volume as compared to that in the
first quartile of the previous year (n=1,755 patients).
Overall, patients who visited a hospital with a high
volume of gastrectomy reduced after the introduction
of public reporting, but this difference was not statisti-
cally significant (before: 80.7%, after: 78.4%, p=0.191).

The proportion of patients who visited a hospital
with high volume as compared to that observed in
the first quartile of the previous year among pa-
tients who were diagnosed with gastric cancer and
received the gastrectomy increased gradually after
the introduction of public reporting (Figure 1).

The introduction of public reporting had no sta-
tistically significant association with visiting a high
volume hospital, and the baseline trends had a signif-
icant inverse association. On the other hand, the time
trend after introduction of public reporting was pos-

itively associated with risk in visiting a high volume

hospital (per 1 month, RR: 1.004, p=0.033) (Table 4).
By the results of sensitivity analysis adjusting for ad-
ditional health policies about reducing copayment,
there was a positive association with visiting a high
volume hospital after the introduction of the 2™ and
3™ copayment policy or after the time trends of such
policies. However, the introduction of public report-
ing about surgical volume was not significantly asso-
ciated with visiting a high volume hospital (Table 5).
We also performed additional analysis for colon
cancer for supporting those of gastric cancer. The
results suggest the public reporting in colon cancer
could influence in patient’s choice of hospital. How-
ever, its association with the patient’s choice was
also disappeared adjusting other political variables
similar with those about gastric cancer (Table 6).
Sub-group analyses revealed similar findings. By
income level, a significant positive association
was revealed between visiting a hospital with high
volume and the time trends after public reporting
in higher income, NHI benefits, rural areas, or rel-
atively mild clinical status. However, considering
copayment policies, there was no association be-
tween public reporting and visiting a hospital with

high surgical volume (Table 7).
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Figure 1. Monthly proportion of patients who visit a high volume hospital
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Table 3. Patients” preference for visiting a hospital with high volume

Visiting a hospital with high volume

Total
Variables Visit Non-visit
N % N % N % P
Introduction of public reporting
Before 874 39.5 705 80.7 169 19.3 191
After 1,340 60.5 1,050 78.4 290 21.6
Year of surgery
2004 222 10.0 202 91.0 20 9.0 .003
2005 245 11.1 185 75.5 60 24.5
2006 225 10.2 176 78.2 49 21.8
2007 197 8.9 151 76.7 46 23.4
2008 257 11.6 198 77.0 59 23.0
2009 238 10.8 179 75.2 59 24.8
2010 261 11.8 218 83.5 43 16.5
2011 283 12.8 228 80.6 55 19.4
2012 286 12.9 218 76.2 68 23.8
Sex
Male 1,510 68.2 1,185 78.5 325 21.5 179
Female 704 31.8 570 81.0 134 19.0
Age
~39 100 4.5 87 87.0 13 13.0 .099
40-49 342 15.5 281 82.2 61 17.8
50-59 584 26.4 451 77.2 133 22.8
60-69 656 29.6 523 79.7 133 20.3
70+ 532 24.0 413 77.6 119 22.4
Income level
~30 percentile 454 20.5 329 72.5 125 27.5 <.001
31-60 percentile 528 23.9 400 75.8 128 24.2
61-80 percentile 490 22.1 392 80.0 98 20.0
81-100 percentile 742 33.5 634 85.4 108 14.6
Types of insurance coverage
Medical Aid 73 3.3 49 67.1 24 32.9 <.001
NHI, self-employed 795 35.9 596 75.0 199 25.0
NHI, employed 1,346 60.8 1,110 82.5 236 17.5
Region
Capital area 858 38.8 668 77.9 190 22.1 397
Metropolitan 599 27.1 483 80.69 116 19.4
Others 757 34.2 604 79.8 153 20.2
Types of surgery
Total gastrectomy 511 23.1 412 80.6 99 19.4 .388
Subtotal gastrectomy 1,703 76.9 1,343 78.9 360 21.1
Types of treatment
Surgery with chemotherapy or radiotherapy 507 22.9 402 79.3 105 20.7 .989
Only surgery 1,707 77.1 1,353 79.3 354 20.7
CCI
0-1 500 22.6 401 80.2 99 19.8 .391
2 897 40.5 719 80.2 178 19.8
3+ 817 36.9 635 77.7 182 22.3
Total 2,214 100.0 1,755 79.3 459 20.7

*NHI: National Health Insurance; CCI: Charlson Comorbidity Index.
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Table 4. Results of the interrupted time series analysis for the association between visiting a hospital with high volume
and introduction of public reporting

Visiting a hospital with high volume

Variables
RR 95% CI p

Introduction of public reporting

Before 1.000 - - -

After 0.943 0.855 1.041 .246
After public reporting 1.004 1.000 1.008 .033
Baseline trends 0.996 0.994 0.998 .009
Sex

Male 0.980 0.936 1.025 .376

Female 1.000 - - -
Age

~39 1.137 1.039 1.244 .005

40-49 1.074 1.004 1.149 .039

50-59 1.019 0.955 1.086 574

60-69 1.038 0.977 1.102 224

70+ 1.000 - - -
Income level

~30 percentile 0.851 0.796 0.910 <.001

31-60 percentile 0.885 0.836 0.937 <.001

61-80 percentile 0.921 0.873 0.972 .003

81-100 percentile 1.000 - - -
Types of insurance coverage

Medical Aid 0.881 0.743 1.045 147

NHI, self-employed 0.908 0.866 0.952 <.001

NHI, employed 1.000 - - -
Region

Capita area 0.943 0.896 0.992 .023

Metropolitan 0.997 0.945 1.051 .904

Others 1.000 - - -
Types of surgery

Total gastrectomy 1.000 - - -

Subtotal gastrectomy 0.978 0.931 1.028 .390
Types of treatment

Surgery with chemotherapy or radiotherapy 0.973 0.924 1.024 .292

Only surgery 1.000 - - -
CCI

0-1 1.068 0.966 1.182 .201

2 1.031 0.981 1.084 .225

3+ 1.000 - - -

*NHI: National Health Insurance; CCI: Charlson Comorbidity Index: RR: Relative Risk; CI: Confidence Intervals.
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Table 5. Results of the interrupted time series analysis with reference to reduction in copayment

Visiting a hospital with high volume

Variables
RR 95% CI p

Introduction of 2nd copayment policy (Sep 2005)

Before 1.000 - - -

After 1.013 0.880 1.167 .8534
After 2nd copayment policy 1.019 1.009 1.030 .0002
Introduction of public reporting (Dec 2007)

Before 1.000 - - -

After 0.933 0.808 1.077 3443
After public reporting 0.998 0.988 1.007 .6203
Introduction of 3rd copayment policy (Dec 2009)

Before 1.000 - - -

After 1.142 1.012 1.289 .0311
After 3rd copayment policy 0.993 0.984 1.002 1233
Baseline trends 0.984 0.976 0.992 <.001

* The results of the interrupted time series analysis adjusting sex, age, income level, types of insurance coverage, region, types of
surgery, types of treatment, and CCI. RR: Relative Risk; CI: Confidence Intervals.

Table 6. Results of the additional analysis for the interrupted time series analysis in colon cancer.

Model Model + copayment policies
Variables
RR 95% CI p-value RR 95% CI p-value

Introduction of 2nd copayment policy (Sep 2005)

Before 1.000 - - -

After 1.370 1.051 1.787 .020
After 2nd copayment policy 1.044 1.017 1.071 .001
Introduction of public reporting (Dec 2007)

Before 1.000 - - - 1.000 - - -

After 0.952 0.772 1.173 .642 1.174 0.797 1.727 417
After public reporting 1.009 1.003 1.016 .006 1.001 0.957 1.048 .956
Introduction of 3rd copayment policy (Dec 2009)

Before 1.000 - - -

After 1.108 0.804 1.529 .530
After 3rd copayment policy 1.010 0.965 1.057 .669
Baseline trends 0.995 0.99 0.999 .028 1.035 1.010 1.062 .006

* The results of the interrupted time series analysis adjusting sex, age, income level, types of insurance coverage, region, types of
surgery, types of treatment, and CCI.
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Table 7. Results of the sub-group analysis for the interrupted time series analysis according to income, types of insur-
ance coverage, region, and types of treatment or surgery.

Visiting a hospital with high volume

Sub-group Variables Model Model + copayment policies
RR 95% CI p-value RR 95% CI p-value
Introduction of public reporting 1.183  0.920 1.522 .190 0.918 0.633 1.330 .652
~30 percentiles After public reporting 0.996 0.987 1.005 .397 1.005 0.980 1.030 708
Baseline trends 0.999 0.992 1.006 752 0.982 0.958 1.008 .168
Introduction of public reporting ~ 0.946  0.764 1.172 614 0966 0.705 1.323 .828
}:‘fglme 31-60 percentiles  After public reporting 1.002 0994 1.011 592 0991 0968 1.014 .427
Baseline trends 0.999 0.993 1.004 .615 0981 0962 1.000 .054
Introduction of public reporting 1.061 0.853 1.320 594 1.061  0.773 1.457 712
61-80% percentiles After public reporting 1.011  1.003 1.019 .008 0.996 0.973 1.020 766
Baseline trends 0.993 0.988  0.999 .014 0983 0.966 1.000 .055
Introduction of public reporting 1.001 0.478 2.096 .997 0.939 0.279 3.158 919
Medical-Aid After public reporting 1.002 0.979 1.025 .879 1.024 0.953 1.100 515
Baseline trends 1.000 0.982 1.017 958 1.019 0.968 1.073 474
Types of Introduction of public reporting 1.025 0.842 1.246 .808 0.929 0.699 1.234 611
insurance NHI, self-employed  After public reporting 1.013 1.007 1.020 <001 0.997 0.978 1.016 746
coverage Baseline trends 0.993 0989 0998 .003 0098 0970 1.001  .062
Introduction of public reporting 1.078 0.965 1.203 .185 0.930 0.790 1.094 379
NHI, employed After public reporting 0.998 0.994 1.003 446 0.996 0.985 1.008 523
Baseline trends 0.998 0.995 1.000 .084  0.981 0.972 0.990 <.001
Introduction of public reporting 1.161 0.988 1.364 .070 1.031 0.831 1.278 .783
Capital area After public reporting 1.000 0.994 1.006 .978 0.997 0.981 1.013 .697
Baseline trends 1.049 0.816  1.348 709 0.988 0974 1.003 .109
Introduction of public reporting 0914 0.757 1.105 354 0.760  0.569 1.017 .065
Region Metropolitan After public reporting 1.004 0.997 1.011 222 1.000 0.981 1.020 .997
Baseline trends 0.993 0.879 1.122 914 0987 0974 1.000 .046
Introduction of public reporting 1.027 0.864 1.221 765 0.942 0.727 1.221 .653
Others After public reporting 1.008 1.002 1.015 .007 1.000 0.982 1.017 967
Baseline trends 1.034  0.819 1.307 777 0.981 0.968 0.994 .004
Surgery with chemo- Introduction of public reporting 1.274 1.043  1.556 .018 0.969 0.730 1.286 .829
therapy or radio- After public reporting 1.002 0.994 1.010 708 1.003 0.984 1.023 736
therapy Baseline trends 0.994 0989 0998 .007 0982 0969 0995 .007
Introduction of public reporting 0.992 0.887 1.110 .891 0.914 0.775 1.079 .289
Only surgery After public reporting 1.004 1.000 1.008 .056 0.996 0.985 1.008 .526
Types of Baseline trends 0.997 0.995 1.000 .046 0986 0.976 0.997 .010
treatment
or surgery Introduction of public reporting ~ 1.080  0.897 1.300  .415 1.047 0.810 1.353  .727
Total gastrectomy After public reporting 0.997 0.990 1.005 465 0.993 0.975 1.011 463
Baseline trends 0.999 0994 1.003 .587 0.984 0.968 1.000  .057
Introduction of public reporting 1.065 0.949 1.196 .285 0.909 0.766 1.078 272
Subtotal gastrectomy  After public reporting 1.006  1.002 1.010 .008 0.999 0.987 1.010 816
Baseline trends 0.995 0.993 0.998 .0005 0.984 0.975 0.993 .0006

*The results of the interrupted time series analysis adjusting sex, age, income level, types of insurance coverage, region, types of surgery,
types of treatment, and CCL
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IV. Discussion

Public reporting aimed to provide alternatives
available for patients and to improve the overall
quality of care in hospitals though informing sur-
gical volume as proxy indicators. In the US, the
Agency for Healthcare Research and Quality (AHRQ)
and Leapfrog Group initiated the public reporting
on hospital minimum volume for some services,
to assist patient’s choice of hospitals based on the
volume-outcome relationship, before it was intro-
duced in Korean in Dec 2007 [10-11]. Considering
the positive role of public reporting in the US, the
introduction of public reporting about surgical vol-
ume for some surgeries in Korea might have had a
positive impact for both patients and hospitals. In
particular, this introduction was the first attempt to
evaluate the quality of care in cancer patients even
though surgical volume was just a proxy indicator
of quality performance.

Based on the results of this study, patients’ choice
of a hospital with a high surgical volume had
slightly increased after the introduction of public
reporting. Based on the conceptual framework of
Bloom increased information would lead to more
informed patient choices and more intense pro-
vider competition, which will continue to improve
the quality of care and prevent excessive medical
expenditures [12]. Finally, it would lead to bet-
ter health outcomes in patients. So far, previous
studies reported patients visit a hospital based on
subjective criteria such as distance, hospital staff,
hospital size, brand, image, and reputation, rather
than on objective criteria, before the introduction
of public reporting. Bloom et al. reported that this

changed after the introduction of public reporting
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because patients made hospital choice decisions
based on public information such as quality indi-
cators. Our findings were seemed to be line with
those results.

However, until now, the cancer policies in Korea
focused on the aspects of accessibility and reduc-
ing cost burden, and, according to the findings of
previous studies [4], such policies had substan-
tial impacts on cancer patients. Previous studies
reported that the reduction in the copayment in
cancer care and the extension of benefit coverage
in cancer could reduce the inequality between in-
come levels, which could reduce the catastrophic
expenditures involved in cancer care [13]. In addi-
tion, the policy on copayment in cancer patients
could strengthen the treatment options for cancer
patients [14- 15]. Further, cancer patients could
receive optimal treatment in the early stages by
the introduction of such policies [16]. On the other
hand, the public reporting about surgical volume
was relatively out of the spotlight because the ex-
pected effect was small. Thus, we also performed a
sensitivity analysis to examine the impact of public
reporting considering the impact of the policy on
reducing copayment in cancer care. The results of
this analysis showed that public reporting was not
associated with patient choice for hospitals with
high volume, unlike that reported in the concep-
tual framework of Bloom [12] Also, we concerned
that there were some limitations to generalize the
impact of public reporting considering only the re-
sults from gastric cancer. We additionally analyzed
the impact of public reporting in colon cancer pa-
tients. The additional analysis, showed similar re-
sults that public reporting could affect to patient’s

choice, but such impacts relatively weaken than
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reducing copayments.

Similar findings were analyzed in the sub-group
analysis. There were some statistically significant
differences in the impact of public reporting ac-
cording to sub-group variables. However, these
associations also disappeared after adjusting for
the impact of policies on reducing copayment in
cancer care, which was similar to the results of the
sensitivity analysis. These results might be caused
by the relatively weaker impact of public report-
ing on patients than that of other policies which
supported their economic aspects. Thus, in can-
cer care, the policy related to economic support
is more likely to affect patients rather than other
policies, including public reporting of hospital-lev-
el surgical volume, and the positive association of
public reporting on patient choice and the differ-
ences according to sub-groups might be actually
be caused by the impact of the economic support
provided through other policies. It means that the
public reporting, which aims to support the avail-
ability of health information, was not effective in
improving cancer care than other economic sup-
ports. Thus, there is a need to review the strate-
gies for activating the utility of public reporting
for patients. In particular, by the previous studies
about the impact of public reporting, most of them
(about 70%) commonly introduced public reporting
as website like Korea although some adopted pa-
per reports method. In success of public reporting,
the improvement of user convenience, not route
of public reporting was reported as key factor. Re-
garding that, policy makers have to review alterna-
tives for increasing the patient convenience in the
public reporting [10-11,17].

Our study has some strengths. First, we used the

NHI national sampling cohort data from 2004 -
2012. As already mentioned in methods section,
this data was originally produced using systemat-
ic sampling methods based on the total popula-
tion in 2002, and it consisted of follow up data on
1,025,340 individuals during 2002 - 2013. These
data had strengths with reference to the general-
izability for the results of this study. Second, it is
the first attempt to evaluate the impact of public
reporting about surgical volume among cancer pa-
tients, in particular, gastric cancer patients. Thus,
the results of this study could be used in making
evidence-based healthcare policy or programs.
Next, in the statistical analysis, we performed the
interrupted time series analysis. This method was
useful in measuring the impact of the policy or
intervention even though this method could not re-
flect the linear trend in each segment. It could con-
trol for prior trends in the outcome variable and
analyze the dynamics of change by public reporting
without a control group. Thus, the interrupted time
series analysis could measure the baseline trends,
step change, and trend change caused by the intro-
duction of public reporting [18-21].

However, this study has also some limitations.
First, by the nature of the present dataset, we could
not consider variables which could reflect such
variations on informed patient choice, except for
types of insurance coverage and income levels. In
particular, the patients awareness on public re-
porting and how they use it could be key factors
in the evaluation of public reporting. However, we
could not capture related factors [11,22]. Second,
patients with healthy behavior or more attention
to health information would generally make more

informed decisions regarding the selection of hos-
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pitals [23]. These factors were also not included
in this study. Third, cancer staging is major factor
that reflects the severity of cancer patients, it af-
fected the decision for treatment and patient out-
comes among cancer patients. However, the data
used in this study did not include the information
about cancer staging. In this study, to solve the
limitations on cancer staging, we considered types
of surgery and types of treatment as independent
variables [24]. Fourth, in the methods, we defined
the outcome variable based on the first quartile
value of surgical volume in the previous year, be-
cause the criteria for better hospitals in the public
reporting about surgical volume was defined based
the quartile of surgical volume. However, by the
nature of sampling data, the first quartile of sur-
gical volume could be underestimated. Thus, the
events of visiting a hospital with higher surgical
volume than that observed in the first quartile in
the previous year could be overestimated, and the
study results on patient choice could differ from
the actual situation. Finally, Healthcare Quality As-
sessment (introduced after 2014) would be import-
ant factors in patient choice, but the data used in

this study could not capture related periods.

V. Conclusion

This study concluded that public reporting about
surgical volume was not associated with patients’
choice of hospital. Patients were more affected by
policies on economic support rather than public
reporting, and the changes in treatment options
may have been affected by an increasing prefer-
ence for large size hospitals. Thus, public reporting

did not well operate effectively for improving the

73 Quality Improvement in Health Care

options available for patients. There is a need to
review the strategies for activating the public re-

porting.
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