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Purpose: To examine changes in clinical practice patterns following the introduction of diagnosis-related groups (DRGs) under
the fee-for-service payment system in July 2013 among Korean tertiary hospitals and to evaluate its effect on the quality of hospi-
tal care.

Materials and Methods: Using the 2012-2014 administrative database from National Health Insurance Service claim data, we re-
viewed medical information for 160400 patients who underwent cesarean sections (C-secs), hysterectomies, or adnexectomies at
43 tertiary hospitals. We compared changes in several variables, including length of stay, spillover, readmission rate, and the
number of simultaneous and emergency operations, from before to after introduction of the DRGs.

Results: DRGs significantly reduced the length of stay of patients undergoing C-secs, hysterectomies, and adnexectomies (8.0+6.9
vs. 6.0+2.3 days, 7.4+3.5 vs. 6.4+2.7 days, 6.3+3.6 vs. 6.2+4.0 days, respectively, all p<0.001). Readmission rates decreased after in-
troduction of DRGs (2.13% vs. 1.19% for C-secs, 4.51% vs. 3.05% for hysterectomies, 4.77% vs. 2.65% for adnexectomies, all
p<0.001). Spillover rates did not change. Simultaneous surgeries, such as colpopexy and transobturator-tape procedures, during
hysterectomies decreased, while colporrhaphy during hysterectomies and adnexectomies or myomectomies during C-secs did
not change. The number of emergency operations for hysterectomies and adnexectomies decreased.

Conclusion: Implementation of DRGs in the field of obstetrics and gynecology among Korean tertiary hospitals led to reductions
in the length of stay without increasing outpatient visits and readmission rates. The number of simultaneous surgeries requiring
expensive operative instruments and emergency operations decreased after introduction of the DRGs.
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INTRODUCTION

Fee-for-service (FFS) is a payment model in which health care
providers are paid for each service performed. Diagnosis-re-
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lated-groups (DRGs) clinically mean groups of patients with
similar clinical characteristics and resource consumption pat-
terns who incur comparable costs. DRGs provide a flat per-
discharge payment that varies based on diagnosis, severity,
and the procedures performed. In this payment system, health
care providers seek efficiency in order to receive more re-
wards from flat costs.

The Republic of Korea (Korea) introduced socialized health
insurance in 1977, and achieved nationwide coverage by 1989.
Initially, the national health insurance program was based on
an FFS system. In order to reduce the rapid growth rate of
health expenditures, the government started a pilot DRG pro-
gram for several diseases in clinics and smaller hospitals. It
resulted in reduced medical costs and hospital stays without
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negative effects on medical quality in terms of complications
and reoperations. However, Korea still experienced high growth
in health expenditures of around 8.6% per year from 2000 to
2009 under the FFS system, while that of other Organisation for
Economic Co-operation and Development countries was 4.0%.2

With positive results from the pilot program, additional DRGs
were implemented for seven disease groups, including three
surgeries in obstetrics and gynecology for tertiary hospitals,
mainly large academic hospitals, on July 1, 2013. By adopting
this new payment system, these hospitals changed their clinical
practice patterns, which affected costs and the quality of health
care. Several studies demonstrated a consequent reduction in
health care costs and length of hospital stay.>* However, con-
cerns regarding care quality were raised while adopting the new
payment system.

Several studies have evaluated the effects of DRGs on medi-
cal costs and care quality in different countries and in various
medical fields, such as appendectomy, inguinal hernia, and cat-
aract surgery.>® However, no study has demonstrated the effect
of DRGs on the quality of hospital care in the field of obstetrics
and gynecology, specifically with regard to cesarean sections
(C-secs), hysterectomies, and adnexectomies. We examined
whether a DRG payment system reduced the quality of hospital
care and changes in clinical practice patterns among tertiary
hospitals in the field of obstetric and gynecologic surgery by ex-
amining data on length of hospital stay, spillover, readmission
within 30 days, and the number of simultaneous surgeries us-
ing National Health Insurance Service claims data from Janu-
ary 2012 to December 2014. We did not examine medical costs
because the national hospital claim data did not include costs
for uninsured medical services prior to the implementation of
DRGs.

MATERIALS AND METHODS

The present study was conducted as a retrospective observa-
tional cohort study. We examined 43 tertiary hospitals that ad-
opted the payment system of DRGs on July 1, 2013. At this time,
C-secs, hysterectomies, and adnexectomies were evenly per-
formed across tertiary hospitals in Korea. In addition, primary
or secondary medical institutions could transfer patients to
the tertiary hospitals when surgical complications arose. Such
data were omitted. Supplementary Table 1 (only online) pres-
ents the hospital lists included in the present study.

We used the National Health Insurance Service claim data
collected from January 2012 to December 2014 for patients
who were admitted to these hospitals and were scheduled to
undergo C-secs, hysterectomies, or adnexectomies. The claims
for surgical procedures were identified by the Electronic Data
Interchange (EDI) codes from the National Health Insurance
claim database. Supplementary Table 2 (only online) shows
the EDI codes used to extract medical information.
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The present study was reviewed and approved by the Institu-
tional Review Board of National Health Insurance Service Ilsan
Hospital in 2016 (NHIMC 2016-03-009). Each EDI code was
subdivided by procedure difficulty.

To examine the effects of the DRG-based payment system,
we evaluated several variables related to medical care quality,
including the total number of operations, number of emergen-
cy operations, length of stay, spillover, readmission rate, and
number of simultaneous operations. We did not consider the
patients’ clinical characteristics due to limitations in the data.
Length of stay was measured using admission and discharge
dates. Spillover was defined as an individual visiting an out-
patient facility within 50 days post operation. This timeline was
chosen because cesarean patients usually have a six-week post-
partum visit, and most post-operation complications occur
within 50 days. We used readmission rates within 30 days post
discharge because most instances of perioperative mortality
and morbidity occur during this period, according to a previ-
ous study.”

Under the FFS payment system, examinations that are per-
formed in the emergency room (ER) are reimbursed. However,
under the DRG payment system, they could not be reimbursed.
Therefore, we assumed that the medical service provider would
avoid surgeries for patients admitted from an ER. As a result,
we compared the number of surgeries for patients admitted
from an ER using DRGs within the FFS system.

A myomectomy or an adnexectomy could be performed
along with a C-sec as a co-surgery. Surgery for stress urinary in-
continence or pelvic organ prolapse (POP) could be performed
with a hysterectomy as a simultaneous surgery. Until 2014, co-
surgery could not be reimbursed under the DRG payment sys-
tem in tertiary hospitals. Therefore, these medical costs could
not be reimbursed from July 2013 to December 2014. Therefore,
we assumed that if the health care provider pursued excessive
profits, the number of simultaneous surgeries would decrease,
while the total number of adnexectomies would increase. We
examined the changes in the number of simultaneous surger-
ies before and after the introduction of DRGs. For the analysis,
we selected the patients who underwent hysterectomy under
the diagnosis of POP (Korea Classification of Diseases; N81.2,
N81.3, N81.4, N81.9) and examined the number of POP surger-
ies, including colporrhaphy, colpopexy, transobturator tape
(TOT), and transvaginal tape (TVT) procedures, in these pa-
tients. In cases where severe pelvic adhesion was expected,
some surgeons placed prophylactic ureteral stents before sur-
gery to prevent ureteral injury during the surgical procedure.
However, prophylactic ureteral stent placement cannot be re-
imbursed under DRGs. Therefore, we examined changes in the
number of prophylactic ureteral stent placements (EDI code:
R3261, R3262, R3263, R3264) before hysterectomies.

There are several treatment options for postpartum bleeding,
such as balloon tamponade (EDI, 1.200500), uterine artery em-
bolization (EDI, M6644), and hysterectomy (EDI, R4507, R4508,
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R4509, R4510, R5001). Postpartum bleeding is diagnosed by the
clinicians who deliver babies. Because measuring the amount
of postpartum hemorrhage is difficult, the diagnosis of post-
partum bleeding is subjective. If the clinician adopts the bal-
loon tamponade, uterine artery embolization, or hysterectomy
options during delivery, the whole delivery procedure can be
reimbursed through the FES system instead of DRGs. There-
fore, we assumed that clinicians may prefer additional treat-
ment for postpartum hemorrhage to avoid DRGs. We exam-
ined the number of these treatment options for postpartum
hemorrhage before and after the introduction of DRGs.

In Korea, a hysterectomy performed due to the diagnosis of
carcinoma in situ of the uterine cervix, also known as a Type I
hysterectomy, is reimbursed with FFS, while a hysterectomy
performed due to the diagnosis of benign gynecologic disease
is reimbursed with DRGs. However, hysterectomies and peri-
operative procedures including uterine fibroids and carcino-
ma in situ of the uterine cervix do not differ, regardless of the di-
agnosis. We hypothesized that we could evaluate the effects of
the payment system on medical behavior if we examined the
length of hospitalization for hysterectomies according to the
diagnosis and the payment system. Therefore, we examined
the length of stay of patients undergoing hysterectomies un-
der the diagnosis of carcinoma in situ.

The distribution of each categorical variable was examined
using an analysis of frequencies and percentages, and chi-
square test were performed to examine the association between
variables and the DRG payment system. Student’s t-tests were
performed to compare the average values and standard devia-
tions for continuous variables. All statistical analyses were per-
formed using SAS version 9.4 (SAS Institute, Inc.; Cary, NC,
USA). A p-value of <0.05 was considered statistically significant.

RESULTS

After the introduction of the DRG payment system, the average
length of stay for those undergoing C-secs, hysterectomies,
and adnexectomies in obstetrics and gynecology departments
significantly decreased (8.0+6.9 vs. 6.0+2.3 days, p<0.001,
7.4%3.5 vs. 6.412.7 days, p<0.001, 6.3+3.6 vs. 6.2+4.0 days,
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p<0.001, respectively) (Table 1). For all surgeries, spillover in-
creased slightly after the introduction of the DRGs. However,
there was no statistical significance in this difference (Table 1).
On the other hand, readmission rates decreased after intro-
ducing the DRGs (C-sec, 2.13% vs. 1.19%, p<0.001; hysterecto-
mies, 4.51% vs. 3.05%, p<0.001; adnexectomies, 4.77% vs. 2.65%,
p<0.001).

We examined the number of emergency hysterectomies and
adnexectomies (Table 2). From January 2012 to June 2013, 612
patients (3.33%) and 8383 patients (16.74%) were admitted
from the ER and underwent hysterectomies and adnexecto-
mies, respectively. Since the DRG payment system was intro-
duced, 377 (2.25%) and 4788 (13.31%) cases of emergency hys-
terectomies and adnexectomies were conducted, respectively.
Thus, the proportion of emergency operations out of the total
number of operations performed significantly decreased with
regard to hysterectomies and adnexectomies (3.33% vs. 2.25%,
16.74% vs. 13.31%, all p<0.001).

We also examined changes in the number of simultaneous
surgeries, including myomectomies or adnexectomies during
C-secs and POP surgeries during hysterectomies (Table 2).
There was no difference in the number of co-surgeries during
C-secs between the DRGs and FFS systems. Moreover, 101
(0.51%) myomectomy and 122 (0.62%) adnexectomy cases
were performed with C-secs between January 2012 and June
2013, while 117 (0.61%) myomectomy and 132 (0.68%) adnex-
ectomy cases were conducted between July 2013 and Decem-
ber 2014.

Among patients who underwent hysterectomies, 2081 and
1867 were diagnosed with POP or stress urinary incontinence
during the FFS and DRG periods, respectively (Table 2). Of
those, a colporrhaphy was performed for 445 (21.35%) and 431
(23.09%) cases, respectively. There was no significant difference
based on the payment system. During the FES period, colpo-
pexy and TOT/TVT procedures were performed for 195 (9.37%)
and 201 (9.66%) cases, respectively. On the other hand, 124
(6.64%) colpopexy and 59 TVT/TOT (3.16%) procedures were
performed under DRGs. Both colpopexies and TOT/TVT pro-
cedures decreased significantly according to the payment sys-
tem. Prophylactic ureteral stent placements before hysterec-
tomies also significantly decreased due to the introduction of

Table 1. Impact of the DRG-Based Payment on Length of Stay, Spillover, and Readmission

No. of cases Length of stay (days) Spillover Readmission (%)

Before After Before After pvalue Before After  pvalue Before After pvalue

DRG DRG DRG DRG DRG DRG DRG DRG
Cesarean section 1.82 2.00 213 1.19

1 19291 .0+6. 0+2. .001 92 .001
(R4514-R4520) ¥ N9 B0 80R23 DT e s P e s OO
Hysterectomy 2.36 2.40 451 3.05

18369 16760 74135  6.4+27 0.001 0.989 0.001
(R4145, R4146) ) (n=12468)  (n=11546) (n=562)  (n=352)  ~
Adnexectomy 2.23 2.39 477 2.65

50679 35966  6.3+36  6.2+40 0.001 0.985 0.001
(R4331, R4332, R4421) < (n=33520) (n=28549) (n=1600) (n=872) <
DRG, diagnosis-related group.
https://doi.org/10.3349/ym;.2018.59.4.539 541
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Table 2. Impact of the DRG-Based Payment on Simultaneous Surgery

Diagnosis-Related Group Payment on Quality of Care

Simultaneous surgery Before DRG After DRG pvalue

Emergency surgery, n (%)

Hysterectomy 612/18369 (3.33) 377/16760 (2.25) <0.001

Adnexectomy 8383/50679 (16.74) 4788/35966 (13.31) <0.001
C-sec in patients with myoma or adnexal tumor, n (%)

Myomectomy 101/19935(0.51) 117/19291 (0.61) 0.262

Adnexectomy 122/19935 (0.61) 132/19291 (0.68) 0.505
Hysterectomy in patients with vaginal prolapse, n (%)

Colporrhaphy 445/2081 (21.35) 431/1867 (23.09) 0.199

Colpopexy 195/2081 (9.37) 124/1867 (6.64) <0.001

TOT or TVT 201/2081 (9.66) 59/1867 (3.16) <0.001
Hysterectomy, n (%)

Preventive ureteral stent insertion 360/18369 (1.96) 188/16760 (1.12) <0.001
Additional treatment for postpartum bleeding after C-sec, n (%)

Balloon tamponade 110/19935 (0.55) 180/19291 (0.93) <0.001

Uterine artery embolization 271/19935 (1.36) 313/19291 (1.62) 0.032

Cesarean hysterectomy 161/19935 (0.81) 126/19291 (0.65) 0.041

Total 542/19935(2.72) 619/19291(3.21) 0.004
DRG, diagnosis-related group; TOT, transobturator tape; TVT, transvaginal tape; C-sec, cesarean section.
Table 3. Change in the Fee and Length of Stay of Type | Hysterectomy in Carcinoma in situ of Uterine Cervix before and after DRG

Before DRG (n=1075) After DRG (n=957) pvalue

Total Fee (thousand KRW) 2177£817 2078+971 <0.001
Deducible (thousand KRW) 136+76 124+89 <0.001
Length of stay (days) 6.6+3.2 5.8+2.4 <0.001

DRG, diagnosis-related group.

DRGs (360 cases, 1.96% vs. 188 cases, 1.12%, p<0.001) (Table 2).
Next, we examined the number of treatments involving bal-
loon tamponade, uterine artery embolization, or hysterecto-
my procedures for postpartum hemorrhage (Table 2). The to-
tal number of patients who received additional treatment
because of postpartum hemorrhage increased (542 cases, 2.72%
vs. 619 cases, 3.21%, p=0.0042). Balloon tamponade and uter-
ine artery embolization procedures increased, while cesarean
hysterectomies decreased (110 cases, 0.55% vs. 180 cases, 0.93%,
p<0.001; 271 cases, 1.36% vs. 313 cases, 1.62%, p=0.0315; 161
cases, 0.81% vs. 126 cases, 0.65%, p=0.041, respectively).
Hysterectomies with the diagnosis of carcinoma in situ of the
uterine cervix were exceptions for DRGs. Therefore, the surgi-
cal procedures were reimbursed with FFS during the whole
study period. We examined the changes in the length of stay for
those who underwent hysterectomies with the diagnosis of
cervical carcinoma in situ after the introduction of the DRGs.
Though the DRG payment system did not influence the sur-
geries, there was a significant decrease in the length of the
hospital stay after the introduction of DRGs (6.613.2 vs. 5.8+
2.4 days, p<0.001) (Table 3). In addition, the total fees and de-
ductibles also decreased with statistical significance after the
introduction of DRGs (21774817 vs. 2078+971 thousand KRW,
136+76 vs. 124+89 thousand KRW, respectively, p<0.001).
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DISCUSSION

After the implementation of the national health insurance sys-
tem, tertiary hospitals as medical service providers had been
reimbursed by the regulated FFS system until July 2013, when
the DRG payment system was introduced. Under the FFES sys-
tem, health care providers attempted to increase the volume
and intensity of medical services to obtain a greater profit mar-
gin. Under the DRGs, medical service providers had to adopt
various strategies to save on medical costs while maintaining
the high-quality health care; hence, they had to change their
clinical practice patterns to maximize incentives. In reality,
there were concerns regarding care quality resulting from the
pursuit of excessive profits, as well as moral hazards for pa-
tients who demanded unnecessary hospitalizations when
DRGs were initially implemented. Under the DRG system, re-
imbursements differed by the average length of stay even
though the amount was fixed. In addition, health care provid-
ers attempted to compensate for any decrease in profit due to
the DRG system by discharging patients earlier than expected.
To maintain the quality of medical care, hospitals would in-
crease the number of outpatient visits instead of increasing the
length of hospital stays. This could lead to the unintended re-
sults of increasing readmission rates due to operative compli-
cations. Furthermore, patients had no motivation to be dis-
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cerning in their choices of health care services. The natural
tendency would be for the patients to overconsume health
care services, regardless of whether they would actually im-
proves their health.

Past reports have revealed that inappropriate premature dis-
charges increased under the DRG system in order to pursue
excessive hospital profits.>'° Additionally, the use of outpa-
tient departments and other nursing care facilities increased
after discharges,'*" while readmission rates increased,*"*** and
health care quality dropped.*'”'® However, Epstein, et al." re-
ported that DRGs decreased the length of stay without increas-
ing the readmission rate or the number of outpatient visits in
the United States. Meanwhile, Kim, et al.*® examined the im-
pact of the new payment system on laparoscopic appendec-
tomies in Korea and reported that the implementation of the
DRGs decreased the total medical cost and the length of hos-
pital stay without increasing medical complications and read-
mission rates. Another appendectomy study in Korea showed
that the mandatory implementation of DRGs in July 2013 re-
sulted in reduced length of stay and readmission rates for ap-
pendectomy management, as well as in an expansion of out-
patient services.®

It must be noted that these studies were performed in dif-
ferent medical fields or in comprehensive medical areas. No
prior report has presented the effects of the introduction of
DRGs on length of stay, spillover effects, and readmission rates
in obstetrics and gynecology departments in Korea. Our study
demonstrated that length of hospital stay decreased without
increasing readmission rates and spillover effects post obstet-
rics and gynecological surgeries. These results revealed that
medical providers in Korea adopted DRGs by reducing length
of stay in order to increase medical profits. However, reduced
length of stay did not affect outpatient visits and readmission
rates.

Prophylactic ureteral stent insertions also decreased. Al-
though the total number of patients who were diagnosed with
postpartum hemorrhage increased, most increases resulted
from the increase in the balloon tamponade procedure, which
is less invasive and better for fertility preservation. This sug-
gests that one of the concerns that was raised at the beginning
of the DRG payment system-unnecessary long-term hospi-
talization at the request of the patient-was not serious enough
to affect medical efficiency. In other words, the pursuit of eco-
nomic profits health care providers was not too excessive as to
reduce the quality of medical care.

DRGs also affected the length of stay for hysterectomies per-
formed due to a diagnosis of carcinoma in situ of the uterine
cervix, which was reimbursed with the FFS but not with DRG.
This was primarily due to a focus on medical efficiency rather
than on profits by the medical providers by learning of the ef-
fects of DRGs. Our study revealed that total fees and deduct-
ibles in type I hysterectomies also decreased after the introduc-
tion of DRGs, which is believed to have led to a decrease in

https://doi.org/10.3349/ym;.2018.59.4.539

YMJ

medical expenditures even though type I hysterectomies are
reimbursed as an FFS.

Examining changes in the number of co-surgeries, we dis-
covered that the number of those requiring expensive medical
equipment decreased, while the number of those that did not
remained the same. Patients diagnosed with POP required a
colpopexy to prevent vault prolapse after a hysterectomy. There-
fore, a hysterectomy and a colpopexy with a medical mesh are
preferred for patients with high risk of recurrence for vault pro-
lapse.” TOT/TVT procedures can be performed with a hyster-
ectomy as a co-surgery for patients with uterine fibroids and
stress urinary incontinence. Expensive medical mesh, which
costs about 100000 KRW (about 110 US dollars), is required
for TOT/TVT surgical procedures, but it cannot be reimbursed
when a patient undergoes co-surgery. However, colporrhaphy
can be conducted using simple absorbable suture materials.
A myomectomy or an adnexectomy during a C-sec can also be
performed with inexpensive surgical suture materials. Com-
bining these findings, we deduced that the DRG payment sys-
tem causes health care providers to avoid co-surgeries that re-
quire expensive medical equipment, such as medical mesh, to
maximize profits. However, this adverse effect of DRGs on co-
surgeries is limited to surgeries that include substantial addi-
tional costs. Appropriate co-surgeries will lessen the burden
upon patients undergoing multiple surgeries. Improvements
to the DRG payment system (e.g., compensating additional
costs for expensive medical instruments) are needed to allevi-
ate any tendency to avoid a co-surgery.

Our results showed that the number of surgeries from the
ER decreased. Under DRGs, expensive medical services includ-
ing computed tomography and ultrasonography cannot be
reimbursed. This might lead to a decreased number of emer-
gency surgeries under DRGs. This policy may have both pros
and cons with regard to medical quality. Medical providers
should develop a triage system for distinguishing priority pa-
tients from the ER to maximize profits. The advantage of this
change would be to avoid unnecessary surgeries and utilize
medical resources efficiently. However, a patient who requires
an emergency surgery may miss a crucial time window. There-
fore, additional research is required to evaluate whether a de-
creased number of emergency surgeries in the field of obstet-
rics and gynecology has a positive effect on medical quality.

The number of adnexectomies in tertiary hospitals has de-
creased since the DRG payment system was introduced. The
government decided to increase the reimbursement rate for
hospitals to adopt the new payment system efficiently without
opposition from medical service providers. This might have
encouraged general hospitals to perform gynecological sur-
geries especially adnexectomies because they are relatively
easy. Therefore, the number of adnexectomies performed in
tertiary hospitals decreased.

Our study had several strengths. First, we used National
Health Insurance Service claim data that included a large sam-
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ple of patients and hospitals. Second, to the best of our knowl-
edge, this is the first study to evaluate the effect of DRGs on
the quality of health care across three disease groups within
obstetrics and gynecology. Third, our results highlight the pros
and cons of DRGs and could suggest improvements to current
DRGs in the field of obstetrics and gynecology.

However, there are also several limitations of our study. First,
we did not use individual subject data for analysis in the study.
Therefore, further adjustment according to disease severity
could not be performed with obtained information. This may
result in ecological fallacy in interpreting the results. Second,
we did not measure the effects of DRGs on health care costs in
the field of obstetrics and gynecology because the national
hospital claim data did not include the costs for uninsured
medical materials in FFS. Third, we examined the claims data
of only 43 tertiary hospitals that mandatorily participated in
the DRGs by July 1, 2013. These hospitals did not represent the
national as a whole. Kim, et al.® examined the association be-
tween the effects of market competition and quality of care
following the introduction of the DRGs. In their study, an ob-
servational analysis was performed using national health in-
surance claim data from 2011 to 2014. They categorized market
competition in order to measure its different effects, and their
results showed that the length of stay, readmission rate, and
number of outpatient visits differed based on market compe-
tition. Fourth, we did not analyze laparoscopic surgeries and
laparotomies separately, which are different in terms of surgi-
cal methods, patient complications, and side effects. Lastly,
we considered a short implementation period of DRGs (18
months). Further studies are needed to examine the effects of
DRGs on the quality of clinical care and behavior within ob-
stetrics and gynecology departments over the long term.

In conclusion, the implementation of DRGs in the field of
obstetrics and gynecology in Korea has led to significant re-
ductions in the length of stay without increasing outpatient
visits and readmission rates. Additionally, simultaneous sur-
geries requiring expensive operative instruments and the num-
ber of surgeries in the ER decreased after the introduction of
DRGs. Further studies are required to evaluate the effects of
these changes on the quality of medical care. Regular evalua-
tion of the DRGs will be necessary to improve medical quality
and health care efficiency under DRGs.
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