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Abstract 
Background: The Korean government implemented a value incentive program providing incentives to providers based on 
C-section rates, with the rates being publicized. The program ended in 2014 after the administration decided that the effects of 
the incentive program were limited. In this report, we analyzed changes in C-section rates with the value incentive program.

Methods: The analysis used claim data from Korea’s National Health Insurance. The study period (2011–2016) was divided into 
two phases: before and after the program. This study included 95 providers that were tertiary or general hospitals having more 
than 200 deliveries per year during the study period. The dependent variable was the risk-adjusted C-section rate. Independent 
variables included time and hospital characteristics such as hospital type, district, and ownership. Interrupted time series analysis 
was performed to analyze the data.

Results: Our results showed that risk-adjusted C-section rates increased immediately after the end of the incentive program for 
C-sections. The immediate effect of intervention, a change of 1.73% (P < .05), was statistically significant, as was the trend after 
intervention, at 0.21% (P < .0001). The slope showed an increase after the intervention to 0.25% per medical institution, which 
was contrary to the trend of the preintervention decline (negative slope).

Conclusion: Risk-adjusted C-section rates increased immediately after the discontinuation of a value incentive program. Tertiary 
hospitals showed greater increases in C-section rates than general hospitals after the intervention.

Abbreviations:  DRGs = Diagnosis Related Groups, GEE = Generalized Estimated Equation, GLM = Generalized Linear Model, 
HIRA = Health Insurance Review and Assessment Service, ITS = Interrupted Time Series, NHI = National Health Insurance, OECD 
= Organisation for Economic Co-operation and Development, P4P = Pay for Performance, WHO = World Health Organization.
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1. Introduction

According to the 2017 Organisation for Economic Co-operation 
and Development (OECD) Health Statistics, the number of 
C-sections per 1000 births in Korea was 452, which was the 
second highest after Turkey (531 cases) and 190 cases higher 
than the average of OECD member countries (264 cases). The 
number of C-sections per 1000 births in Korea was higher than 
that for women in the Asia–Pacific region, Japan, Taiwan, or the 
United States, who have similar obstetric conditions as Korean 
women. The World Health Organization (WHO) recommends 
maintaining C-section rates at 10–15%,1 but it is increasing 
globally (including in Korea). WHO also indicated that the 
negative consequences of cesarean delivery must be limited, 
especially if C-section rates exceed 7%.2 C-section rates above 
the appropriate level not only increase the prevalence and risk 

of death for mothers and newborns but also contribute to the 
inefficient use of medical resources.3

Therefore, the Korean government implemented a Value 
Incentive Program in January 2011 to assess the quality of med-
ical services and provide incentives to hospitals to protect mater-
nal health and optimize C-section rates, ultimately reducing 
health insurance finances. According to the results of the quality 
assessment of medical services, the providers were incentivized by 
adding 1%–5% of the fee to higher-grade institutions and qual-
ity improvement institutions, and by applying 1%–5% of the fee 
reduction to medical institutions below the standard. However, 
the Value Incentive Program was terminated in January 2014 as 
the attainment of a certain level of medical quality and the intro-
duction of the Korean Diagnosis-Related Group (KDRG) had 
diminished the influence of policy.4 Currently, only monitoring 
services have been implemented since 2016.
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By disclosing assessment results, the Korean Value Incentive 
Program forced hospitals to manage quality assessment indica-
tors. However, the rating information is no longer available on 
the Health Insurance Review and Assessment Service (HIRA) 
website, a quasi-governmental organization that reviews 
National Health Insurance (NHI) program claims in South 
Korea. Furthermore, the C-section rate may be increasing since 
the program was eliminated.5

Previous studies have explored the effects of publicizing 
assessment results on C-section rates. Ko et al confirmed the 
average change of cesarean rate decreased by 10.2% after 
the public disclosure of information and the fluctuation also 
decreased.6,7 Jang et al found that the repeated public releases 
decreased the cesarean section rate (by 0.81 %).8 According 
to Hong et al, it was confirmed that most clinical indicators 
(such as the number of hospitalizations, etc.) which are subject 
to incentives have risen since the implementation of the Korean 
Value Incentive Program.9 However, no one has explored the 
relationship between the discontinuation of the Korean Value 
Incentive Program and the subsequent C-section rates.

The purpose of this study was to analyze how hospitals 
responded to terminating the Korean Value Incentive Program 
for cesarean delivery. Specifically, this study calculated the 
risk-adjusted C-section rates for each hospital and analyzed 
whether they changed after the Korean Value Incentive 
Program ended.

2. Method

2.1. Data sources

Data from 72 months (January 2011 to December 2016) were 
analyzed, with the period divided into two segments: 36 months 
before and 36 months after January 2014. The study data 
included the delivery mode, maternal age, region, and health at 
the birth of women of childbearing age (16–49 years) in tertiary 
hospitals and general hospitals with more than 200 deliveries 
per year. Data were retrieved from the customized database of 
the NHI program.

Delivery was defined according to the ICD-10 code (O80, 
O81, O82, O83, O84), HIRA procedure code (R3131, R3133, 
R3136, R3138, R3141, R3143, R3146, R3148, R4351, R4353, 
R4356, R4358, R4380, R4514, R4516, R4361, R4362, R4517, 
R4518, R4519, R4520, R4509, R4510, R5001, R5002, R4507, 
R4508), and HIRA code for Diagnosis Related Groups (DRGs) 
(O01600, O01601, O01602, O01603, O01700, O01701, 
O01702).10

2.2. Measurement of variables

The dependent variable was monthly C-section rates in hos-
pitals, which was adjusted for risk differences among patients 
from different hospitals. The risk adjustment model was estab-
lished based on the selected risk factors 11,12. The risk-adjusted 
C-section rates were calculated by dividing the crude rates of 
C-section in hospitals by the predicted rates of C-section in those 
hospitals, multiplied by the crude C-section rates of all patients. 

The predicted C-section rates in hospitals were calculated by 
dividing the sum of the predicted probability of C-section for a 
patient by the total number of deliveries.12,13

Time and hospital characteristics were used as independent 
variables. The “time” variable was coded as 1 to 72 to represent 
the monthly time intervals from January 2011 to January 2016. 
The Korean Value Incentive Program ended in January 2014. 
The policy intervention was dummy coded: intervention type 
= 0 for the 36 months from January 2011 to December 2013, 
and intervention = 1 for the 36 months from January 2014 to 
December 2016. The “time after policy” variable represented 
time since the policy was discontinued. This variable was coded 
as 0 for times before the policy intervention and by month in 
numerical order starting with 1 after the policy intervention. 
The model includes hospital characteristics known to affect the 
C-section rates.14 The hospital type was coded as “Tertiary” = 1 
and “General” = 0; the administrative district as “Metropolitan” 
= 1 and “Province” = 0; and ownership type as “Private” = 1 and 
“Public” = 0.

2.3. Analysis

A risk-adjusted model was established with 17 risk factors 
selected based on a previous report.12,13 The risk-adjustment 
model was developed in the following order.10 First, a univar-
iate analysis was performed to compare the distribution of 
188,094 cases of vaginal delivery and 176,258 cases of cesar-
ean section of 364,352 claims for each of the 17 risk factors. 
Second, selected risk factors were included in multivariate anal-
ysis, and the final model was developed based on their statisti-
cal significance and regression coefficients. Using this approach, 
13 factors were selected as factors for the risk-adjusted model, 
excluding 4 factors (multiple pregnancy, fetal stress, cord pro-
lapse, and premature membrane rupture).

Because the analysis used time-series data, an interrupted 
time series analysis was performed using a generalized esti-
mated equation (GEE) considering the correlation that has 
been repeatedly measured.15,16 Details related to autocorrela-
tion were mentioned in Appendix 3, Supplementary Digital 
Content, http://links.lww.com/MD/G988. GEE is used to esti-
mate the causal model of panel data and is an analytical method 
that can address time-series data that are difficult to handle in 
Generalized Linear Model (GLM).17 The GEE analysis method 
is used in medical and health studies with repeated measure-
ments where a phenomenon is commonly evaluated using more 
than one outcome variable.18

Data in this study included 36 months of panel data for 
which the correlation of error terms within a group could be 
determined; that is, the GEE was used to consider the autocor-
relation of the error terms within each group.16 The regression 
model for the interrupted time series (ITS) analysis used in this 
study was as follows.19

Yit = B0+ B1 ∗ timet + B2 ∗ int erventiont
+B3 ∗ timeafterinventiont +Xit + eit.

Where Y is the monthly C-section rate by a hospital, time 
is the monthly time flow from 2011 to 2016, intervention is 
the endpoint of the policy (January 2014), time after the inter-
vention is the monthly time flow after the end of the policy, 
X = is the hospital characteristics, and e is the error term. The 
regression coefficient for the “intervention” variable represents 
the extent of change in the dependent variable at the time of 
the policy intervention; thus, the immediate effect of the pol-
icy can be seen. The regression coefficient for the “time after 
policy” variable allows us to assess the long-term effects of the 
policy through trends in the dependent variables after policy 
intervention.

This study used SAS 9.4 to identify the risk-adjusted C-section 
rates and to perform ITS analysis.

Key points

• This study investigated how hospitals responded to 
terminating the Korean Value Incentive Program for 
cesarean delivery.

• Risk-adjusted C-section rates increased immediately 
after the discontinuation? of value incentive program.

• Tertiary hospitals showed greater increases in C-section 
rates than general hospitals after the intervention.

http://links.lww.com/MD/G988
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3. Results

3.1. Risk-adjusted C-section rates

All 13 risk factors in the model showed a significant association 
with C-section delivery, with odds ratios >1.0. The odds ratio 
was highest for breech malpresentation (56.03), followed by pla-
centa previa (55.15). Diabetes had the lowest odds ratio, 1.10. 
When all 13 risk factors were used in the risk-adjustment model, 
the C-statistic was 0.91 and the Hosmer–Lemeshow Chi-square 
statistic (4472.80) was significant (Appendix 1, Supplementary 
Digital Content, http://links.lww.com/MD/G988)).

The Hosmer–Lemeshow Chi-square statistic can be used to judge 
the goodness of fit of a model. A null hypothesis is adopted where 
the model is suitable when the P value of the Hosmer–Lemeshow 
Chi-square statistic is not significant. However, the P value of the 
Hosmer–Lemeshow Chi-square statistic in this study was signifi-
cant. According to a previous study, if a study has more than 1000 
subjects, the model is suitable even if the P value is significant.20 
Thus, as this study had more than 1,000 subjects, the model could 
be suitable even if the P value is significant.

The monthly average risk-adjusted C-section rates from 2011 
to 2016 are shown in Figure 1. The difference in the monthly 
average risk-adjusted C-section rates before and after the end 
of the incentive program was evaluated based on hospital char-
acteristics (Appendix 2, Supplemental Digital Content, http://
links.lww.com/MD/G988).

C-section rates increased after the intervention (i.e., the end 
of the value incentive program) in hospitals of all types. The 
rate of change was 14.49% and 14.42% for tertiary and gen-
eral hospitals, respectively (Table 1). For differences by adminis-
trative districts, changes of 8.12% in provinces and 11.89% in 
metropolitan were observed. According to the ownership type, 
changes of 11% in private and 3.80% in public hospitals were 
observed.

3.2. Interrupted time series analysis

Table 2 and Figure 1 show the interrupted time series analysis. 
The immediate effect of intervention (β2), a change of 1.73% (P 
< .05), was statistically significant, as was the trend after inter-
vention (β3), at 0.21% (P < .001),. The slope (β3 β1) showed 
an increase after the intervention to 0.25% per medical insti-
tution, which was contrary to the trend of the preintervention 
decline (negative slope).

The trend before intervention (β1) and the hospital charac-
teristics were not significant, as shown in Table 3. We expected 
that the effect of interventions would be clear if the analysis 
were performed based on hospital type, and further analysis was 
performed separately for tertiary hospitals and general hospitals 
(Table 3, Fig. 1).

In tertiary hospitals, the trends before intervention (β1), the 
immediate effect of intervention (β2), and the post-intervention 
trend (β3) were all significant (P < .05). Before the intervention, 
a tendency toward a decrease, that is, a drop of 0.08%, was 
noted, and the immediate effect after the intervention was a rel-
ative increase of 4.32%. After the intervention, the rate gradu-
ally increased, by 0.27%. In tertiary hospitals, the risk-adjusted 
C-section rate tended to decrease before the intervention and 
then increased steadily immediately after the intervention.

However, in general hospitals, the regression coefficients 
before the intervention and the regression coefficient for the 
immediate effect of the intervention were not significantly dif-
ferent. Since the end of the Korean Value Incentive Program, the 
trend has increased significantly by 0.18%.

4. Discussion
The study analyzed the effects of the end of the Korean Value 
Incentive Program and the accompanying disclosure of the 

assessment results using the monthly average risk-adjusted 
C-section rates by hospitals. The study was conducted on 
tertiary and general hospitals with more than 200 births per 
year that were in operation from 2011 to 2016. Risk-adjusted 
C-section rates were calculated using the 364,352 claims gener-
ated by those institutions. The effect of the policy intervention 
was evaluated using an interrupted time series analysis.

The interrupted time series analysis has been proposed as a 
suitable method for identifying the effects of policy changes.21 
To control the characteristics that do not change with the flow 
of time, it is appropriate to incorporate fixed effects.22 This 
study accounted for these using GEE. As all general and tertiary 
hospitals in Korea participated in the Korean Value Incentive 
Program,4 a case-control study design is not applied in this study.

Policy intervention would not be the only factor affecting 
the dependent variables of concern because healthcare policies 
have a wide variety of factors that affect healthcare provision. 
However, the ITS analysis can identify systematic changes in the 
dependent variables observed before and after the time interval 
in question, so it was adopted as a suitable method of analysis 
to assess the intervention effect.19,23

4.1. Statement of principal findings

Based on our results, after the Korean Value Incentive Program 
and disclosure of assessment results ended, the risk-adjusted 
C-section rates immediately increased and continued to increase 
thereafter.

According to the results of this interrupted time series analy-
sis at tertiary and general hospitals, policy changes had different 
effects depending on hospital type. Tertiary hospitals responded 
to the policy change more sensitively than did general hospi-
tals. The result could be explained by the defensive behavior 
of physicians in tertiary hospitals. A larger number of high-risk 
mothers visit tertiary hospitals for birth than visit general hos-
pitals, and medical malpractice is more likely to occur with a 
higher number of deliveries.24 Previous studies showed that vag-
inal deliveries more commonly lead to guilty verdicts in medical 
disputes compared to cesarean deliveries.25

Our results support the conclusion that the selective behav-
ior of providers on delivery was affected by the Korean Value 
Incentive Program (which was part of the performance com-
pensation payment system) and the accompanying information 
disclosure. These findings are consistent with previous studies 
showing that C-section rates changed due to the publication 
of assessment results and previous studies showing that policy 
interventions affect the behavior of medical institutions.5,7–9

The C-section rates could be affected by the mother’s prefer-
ences for the mode of delivery.26 They may fear the way of nor-
mal delivery or the physical damage caused by vaginal delivery. 
Lee et al (2004) questioned 505 Korean women and found that 
women’s attitudes were not related to cesarean section surgery.27 
They proposed that the preferences of healthcare practitioners 
and the healthcare system were the main factors in determining 
the mode of delivery. The study period (from 2011 to 2016) 
was not long enough to cause changes in the patients’ perspec-
tives on the mode of delivery. The main cause of C-section rate 
changes will have come from the changes in hospital behavior.

4.2. Implications for policy, practice, and research

According to OECD health statistics, the C-section rate in 
Korea in 2017 was 45.2%, far exceeding the average rate of 
other OECD countries. Thus, policy intervention is required. 
Since interventions addressing C-section rates have been dis-
continued at this time, management incentives are required for 
quality assessment.

First, to resume quality assessment, a risk-adjustment model 
must be developed that can be applied to the DRG payment system, 

http://links.lww.com/MD/G988
http://links.lww.com/MD/G988
http://links.lww.com/MD/G988


4

Park et al. • Medicine (2022) 101:33 Medicine

which is one of the reasons that quality assessment for cesarean 
delivery was terminated. This model must determine whether the 
assigned KDRG fully reflects the patient’s clinical status.

Second, an improved evaluation method is required. In 
Korea, pay-for-performance (P4P) programs adopt a relative 
evaluation method based on a ranking of hospitals. A large 
number of medical institutions oppose the system because of the 
uncertainty it raises about the potential increases or decreases 
in payments based on these evaluations.28 Transition from a 
performance payment system to an absolute evaluation method 
will likely be accepted as a means of acknowledging the doc-
tors’ expertise rather than as a mechanism of control over the 
provider.29 Previous studies have shown that the absolute eval-
uation method was more effective than the relative evaluation 
method.30,31

Third, while publicizing assessment results is important, the 
public will need to easily access and understand the informa-
tion. In addition, an effective disclosure strategy for the assess-
ment results must be used when selecting medical providers.32,33 
A previous study showed that when the rates were publicized 
through mass media outlets, there was a reduction in C-section 
rates relative to other periods.6

This study is meaningful in that it is an empirical study that 
evaluated the effect of the end of discontinuation of the Korean 
Value Incentive Program on the quality level of medical services 
by calculating the index which is evaluated using the risk-ad-
justed cesarean delivery rate as a dependent variable. In addi-
tion, to compensate for the short analysis period, which was 
suggested as a limitation in previous studies, and the impact 
could not be confirmed due to the lack of a control group, a 

Figure 1. Interrupted time series analysis of risk-adjusted C-section rates before and after the end of the Korean Value Incentive Program.
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total of 6 years were analyzed. However, since this study is not 
an analysis including a control group, there is a limit to esti-
mating the pure effect of the policy only for the Korean Value 
Incentive Program. In particular, it is difficult to affirm the effect 
of the performance of the incentive system or information dis-
closure only, because the incentive system was carried out in 
conjunction with the disclosure of the evaluation results.

Another limitation of the study is that the uncertainty that 
does occur by using the risk-adjusted C-section rates was not 
considered. This study was performed according to previous 
studies16 that the coefficients calculated by pooling individual 
estimates using inverse variance weights and the coefficients cal-
culated through average estimates for each hospital unit yielded 
consistent results. Therefore, it would be better to consider these 
in further studies.

5. Conclusion
This study showed that C-section rates have steadily increased 
since the discontinuation of the Korean Value Incentive Program 
and the associated disclosure of assessment results. This rep-
resents a return to the selective behavior of physicians on deliv-
ery from before the implementation of the program due to the 
absence of financial and social incentives.

To manage the increasing C-section rates, new policy inter-
vention may be implemented. However, rather than applying for 
the previous assessment program, it should be modified to reflect 
environmental changes, such as the adoption of KDRG and the 
use (and publicizing) of a new evaluation method. Successful 
implementation of the next-generation evaluation program will 
require discussion with diverse stakeholders in the medical com-
munity and will require a reasonable compensation system.
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Program.

Variables Coeff. SE 

95% CI

P value Lower Upper 

Intercept (β0) 51.68 1.46 48.81 54.55 <.0001
Baseline trend (β1) −0.04 0.05 −0.13 0.06 .08
Level change after policy (β2) 1.73 0.85 0.06 3.39 .01
Trend change after policy (β3) 0.21 0.07 0.09 0.34 <.0001
Type −0.07 1.55 -3.81 2.26 .15
Tertiary
(reference: General)
District −1.06 1.65 −4.29 2.18 .13
Metropolitan
(reference: Province)
Ownership −0.49 1.32 −3.09 2.10 .26
Private (reference: Public)

CI = confidence limit, SE = standard error.

Table 3

Results of interrupted time series analysis of risk-adjusted 
C-section rates before and after the end of Korean Value 
Incentive Program by hospital type.

Hospital type Variable Coeff. SE 

95% CI

P value Lower Upper 

Tertiary Intercept (β0) 50.63 1.34 48.00 53.26 <.0001
Baseline trend (β1) −0.08 0.04 −0.15 -0.00 <.05
Level change 4.32 1.47 1.45 7.20 <.001
after policy (β2)
Trend change 0.27 0.07 0.12 0.41 <.001
after policy (β3)

General Intercept (β0) 50.61 2.26 46.18 55.05 <.0001
Baseline trend (β1) -0.02 0.09 −0.15 0.18 .64
Level change −0.36 0.88 −2.07 1.36 .38
after policy (β2)
Trend change 0.18 0.11 −0.03 0.39 <.05
after policy (β3)

CI = confidence limit, SE = standard error.

Table 1

Risk-adjusted C-section rates before and after the intervention (the end of the Korean Value Incentive Program).

Variables N(%) 

Preintervention period Postintervention period

Difference Changes (%) 

(Jan 2011–Dec 2013) (Jan 2014–Dec 2016)

Mean SD Mean SD 

Total 95(100.00) 46.36 9.00 51.38 10.37 5.02 10.83
Type       
Tertiary 41 (43.16) 47.81 9.25 54.74 11.09 6.93 14.49
General 54 (56.84) 45.16 8.99 51.67 11.06 6.51 14.42
District       
Province 43 (45.26) 48.95 8.89 52.93 11.84 3.98 8.12
Metropolitan 52 (54.74) 45.09 8.73 50.45 9.38 5.36 11.89
Ownership       
Private 89 (93.68) 46.13 8.95 51.21 10.53 5.08 11.00
Public 6 (6.32) 48.19 12.09 50.03 8.16 1.83 3.80



6

Park et al. • Medicine (2022) 101:33 Medicine

this study to share their expert knowledge on the Korean Value 
incentive program. The English in this document has been 
checked by at least two professional editors, both native speak-
ers of English. For a certificate, please see http://www.textcheck.
com/certificate/Xvf6L2. This study was prepared by partially 
revising and supplementing the first author's master's thesis.

Author contributions
PYH and LKS designed the study. KJH performed the literature 
review and interpretation for data analysis. PYH and LKS ana-
lyzed the data. PYH and LKS wrote the draft. ALL authors read 
and approved the final manuscript.

References
 [1] Organization WH. Appropriate technology for birth. Lancet. 

1985;2:436–7.
 [2] AbouZahr C, Wardlaw T. Maternal mortality at the end of a decade: 

signs of progress? Bull World Health Organ. 2001;79:561–8.
 [3] Sakala C, Mayberry LJ. Vaginal or cesarean birth?: application of an 

advocacy organization-driven research translation model. Nurs Res. 
2006;55:S68–74.

 [4] Service HIRA. Comprehensive quality report of national health insur-
ance. Health Insurance. 2012;59–67.

 [5] Hyunhoe B, Seunghye H. The effects of disclosure of hospital perfor-
mance information: health care providers and consumers’ responses to 
the disclosure of the cesarean section appropriateness evaluation. The 
Korean Association For Policy Studies. 2018;27:359–82.

 [6] Werner RM, Kolstad JT, Stuart EA, et al. The effect of pay-for-perfor-
mance in hospitals: lessons for quality improvement. Health affairs. 
2011;30:690–8.

 [7] Su Kyoung K, Soon Ae S, Ki Young K, et al. Provider`s behavior change 
after the public release of the information on the cesarean section rate. 
Korean J of Health Policy&Administration. 2001;11:121–50.

 [8] Jang W-M, Eun S-J, Lee C-E, et al. Effect of repeated public releases on 
cesarean section rates. J Prev Med Pub Health. 2011;44:2–8.

 [9] Eun Ju H, Sauk Hee P. An exploratory study on the effects of the value 
incentive program(vip) on acute myocardial infarction: a tertiary hos-
pital`s case. Journal of Government and Policy. 2013;6:49–71.

 [10] Lee K, Lee S. Effects of the DRG-based prospective payment system 
operated by the voluntarily participating providers on the cesarean sec-
tion rates in Korea. Health policy. 2007;81:300–8.

 [11] Service HIRA. Comprehensive Quality Report of National Health 
Insurance 2011. 2011.

 [12] Lee S-I, Seo K, Do Y-M, et al. Impact of risk adjustment with insurance 
claims data on cesarean delivery rates of healthcare organizations in 
Korea. J Prev Med Pub Health. 2005;38:132–40.

 [13] Lee S-I, Ha B-M, Lee M-S, et al. Inter-hospital comparison of cesar-
ean section rates after risk adjustment. J Prev Med Pub Health. 
2001;34:337–46.

 [14] Sakala C. Medically unnecessary cesarean section births: introduction 
to a symposium. Soc Sci Med. 1993;37:1177–98.

 [15] Reeves BC, Wells GA, Waddington H. Quasi-experimental study 
designs series—paper 5: a checklist for classifying studies evaluating 
the effects on health interventions—a taxonomy without labels. J Clin 
Epidemiol. 2017;89:30–42.

 [16] Gebski V, Ellingson K, Edwards J, et al. Modelling interrupted time 
series to evaluate prevention and control of infection in healthcare. 
Epidemiol Infect. 2012;140:2131–41.

 [17] Liang K-Y, Zeger SL. Longitudinal data analysis using generalized lin-
ear models. Biometrika. 1986;73:13–22.

 [18] Lim HJ, Kim Y, Jung YB, et al. Analysis of repeated measured VAS in a 
clinical trial for evaluating a new NSAID with GEE method. J Prev Med 
Pub Health. 2014;37:381–9.

 [19] Wagner AK, Soumerai SB, Zhang F.et al. Segmented regression analy-
sis of interrupted time series studies in medication use research. J Clin 
Pharm Ther. 2002;27:299–309.

 [20] Yu W, Xu W, Zhu L. A modified hosmer–lemeshow test for large data 
sets. Commun Stat - Theory Methods. 2017;46:11813–25.

 [21] Kontopantelis E, Doran T, Springate DA, et al. Regression based qua-
si-experimental approach when randomisation is not an option: inter-
rupted time series analysis. BMJ. 2015;350:h2750.

 [22] Wooldridge JM. Introductory econometrics: A modern approach. 
Cengage learning; 2015.

 [23] Zhang F, Wagner AK, Soumerai SB, et al. Methods for estimating con-
fidence intervals in interrupted time series analyses of health interven-
tions. J Clin Epidemiol. 2009;62:143–8.

 [24] Schaffer AC, Babayan A, Yu-Moe CW, et al. The effect of clinical vol-
ume on annual and per-patient encounter medical malpractice claims 
risk. J Patient Saf 2021;17:e995–e1000.

 [25] Kim A, Oh S, Hong S, et al. The evaluation of supporting methods for 
reliable antenatal care and birth for pregnant women in obstetrically 
underserved area. Ministry of Health and Welfare. 2013;1:125–7.

 [26] Stoll KH, Hauck YL, Downe S, et al. Preference for cesarean section in 
young nulligravid women in eight OECD countries and implications 
for reproductive health education. Reprod Health. 2017;14:1–9.

 [27] Lee SI, Khang YH, Lee MS. Women’s attitudes toward mode of deliv-
ery in South Korea—a society with high cesarean section rates. Birth. 
2004;31:108–16.

 [28] Kim K, Kim H, Lee J. Current issues and future perspectives of qual-
ity assessment system in National Health Insurance Law: focus-
ing on healthcare benefit quality assessment. Dankkok Law Rev. 
2012;36:691–714.

 [29] Wynia MK. The risks of rewards in health care: How pay-for-per-
formance could threaten, or bolster, medical professionalism. Vol 24: 
Springer; 2009:884–887.

 [30] Eijkenaar F, Emmert M, Scheppach M, et al. Effects of pay for perfor-
mance in health care: a systematic review of systematic reviews. Health 
policy. 2013;110:115–30.

 [31] Armour BS, Pitts MM. Physician financial incentives in managed care. 
Disease Management & Health Outcomes. 2003;11:139–47.

 [32] Bae H, Wilcoxen P, Popp D. Information disclosure policy: do state data 
processing efforts help more than the information disclosure itself? J 
Policy Anal Manage. 2010;29:163–82.

 [33] Eun SJ, Kim Y, Lee EJ, et al. Impact of public releasing of hospi-
tals’ performance on acute myocardial infarction outcomes. Quality 
Improvement in Health Care. 2011;17:69–78.

http://www.textcheck.com/certificate/Xvf6L2
http://www.textcheck.com/certificate/Xvf6L2

