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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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Ⅰ. 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 O O O O O

Hip replacement O O O O O O O O

Percutaneous coronary intervention O O O O O O O

Esophageal cancer surgery O O O O O

Pancreatic cancer surgery O O O O O

Hematopoietic stem cell transplantation O O O O O

Coronary artery bypass graft O O O O O

Colon cancer surgery O O O

Liver cancer surgery O O O

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 

(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 30th percentile,” “31st–60th per-

centile,” “61st–80th percentile,” and “81st–100th 

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

IQR
  90.9 136.4   90.9 136.4 181.8 136.4   90.9   90.9 136.4

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 

(1st phase in Jan 2004, 2nd phase in Sep 2005, and 

3rd phase in Dec 2009). Based on the results of pre-

vious studies [4], the 2nd and 3rd 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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Ⅲ. 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 2nd and 

3rd 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). 

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

Variables
Total

Visiting a hospital with high volume 

Visit Non-visit
p

N % N % N %

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

Variables
Visiting a hospital with high volume

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

Variables
Visiting a hospital with high volume

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.

Variables
Model Model + copayment policies

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.

Sub-group Variables

Visiting a hospital with high volume

Model Model + copayment policies

RR 95% CI p-value RR 95% CI p-value

Income 
level

~30 percentiles 

Introduction of public reporting 1.183 0.920 1.522 .190 0.918 0.633 1.330 .652

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

31-60 percentiles

Introduction of public reporting 0.946 0.764 1.172 .614 0.966 0.705 1.323 .828

After public reporting 1.002 0.994 1.011 .592 0.991 0.968 1.014 .427

Baseline trends 0.999 0.993 1.004 .615 0.981 0.962 1.000 .054

61-80% percentiles

Introduction of public reporting 1.061 0.853 1.320 .594 1.061 0.773 1.457 .712

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 0.983 0.966 1.000 .055

Types of 
insurance 
coverage

Medical-Aid

Introduction of public reporting 1.001 0.478 2.096 .997 0.939 0.279 3.158 .919

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

NHI, self-employed

Introduction of public reporting 1.025 0.842 1.246 .808 0.929 0.699 1.234 .611

After public reporting 1.013 1.007 1.020 <.001 0.997 0.978 1.016 .746

Baseline trends 0.993 0.989 0.998 .003 0.985 0.970 1.001 .062

NHI, employed

Introduction of public reporting 1.078 0.965 1.203 .185 0.930 0.790 1.094 .379

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

Region

Capital area

Introduction of public reporting 1.161 0.988 1.364 .070 1.031 0.831 1.278 .783

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 0.974 1.003 .109

Metropolitan

Introduction of public reporting 0.914 0.757 1.105 .354 0.760 0.569 1.017 .065

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 0.987 0.974 1.000 .046

Others

Introduction of public reporting 1.027 0.864 1.221 .765 0.942 0.727 1.221 .653

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

Types of 
treatment 
or surgery

Surgery with chemo-
therapy or radio-
therapy

Introduction of public reporting 1.274 1.043 1.556 .018 0.969 0.730 1.286 .829

After public reporting 1.002 0.994 1.010 .708 1.003 0.984 1.023 .736

Baseline trends 0.994 0.989 0.998 .007 0.982 0.969 0.995 .007

Only surgery

Introduction of public reporting 0.992 0.887 1.110 .891 0.914 0.775 1.079 .289

After public reporting 1.004 1.000 1.008 .056 0.996 0.985 1.008 .526

Baseline trends 0.997 0.995 1.000 .046 0.986 0.976 0.997 .010

Total gastrectomy

Introduction of public reporting 1.080 0.897 1.300 .415 1.047 0.810 1.353 .727

After public reporting 0.997 0.990 1.005 .465 0.993 0.975 1.011 .463

Baseline trends 0.999 0.994 1.003 .587 0.984 0.968 1.000 .057

Subtotal gastrectomy 

Introduction of public reporting 1.065 0.949 1.196 .285 0.909 0.766 1.078 .272

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 CCI.
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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 

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 

options available for patients. There is a need to 

review the strategies for activating the public re-

porting.
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