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Abstract

Findings regarding the effect of the diagnosis-related group (DRG) reimbursement
system on medical costs and length-of-stay (LOS) have been inconclusive. This hos-
pital-based study assessed the effect of a newly implemented DRG reimbursement
system on medical costs, claims, LOS, and the behavior of physicians using transure-
thral resection of the prostate (TURP) to treat patients with benign prostatic hyperpla-
sia. We retrospectively collected one regional hospital’s claims data (reported medical
costs, claims, and LOS) for the treatment of patients with TURP for three years prior
to and four years after a DRG was implemented. One hundred eighty patients (63 be-
fore, 117 after) were included. Compared with pre-implementation calculations, the
implementation of DRG significantly reduced medical costs (in cost points 37867.43
+ 5219.77 vs. 35588.78 £ 4763.34, p< 0.01) in both descriptive and regression analy-
ses, in which it accounted for 4.7% of the variance. It shortened LOS in our descrip-
tive analysis (4.22 £ 1.04 vs. 3.87 £ 1.04, p < 0.05). Laboratory fees and radiation fees
were found to be the most reduced by DRG (by 909.15 and 184.37 cost points; both
p < 0.001). Comparing costs and claims, we found the new DRG increased hospital
revenues, though not significantly. Some physicians’ prescribed radiation and labora-
tory fees changed in response to the new DRG. DRG significantly decreased medical
costs and changed the treatment behavior of some physicians, suggesting physician
treatment behavior may be targeted for further improvement in revenues.
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Introduction

Diagnosis-related group (DRG)
hospital payment systems, which re-
imburse healthcare providers a prede-
termined amount of money for set
treatments of different diseases, aim to
reduce medical costs and avoid unnec-
essary medical treatments. They trans-
fer the responsibility of managing
medical costs from insurance institu-
tions to qualified physicians(Yoo et al.,
2014).

In such a system, patients are
grouped according to diagnosis, opera-
tion or treatment, age, comorbidities,
and medical complications, and each
category is assigned its own DRG re-
imbursement amount. DRG systems
help predetermine medical costs, de-
fine hospital products, and facilitate
medical resource management (Quen-
tin et al., 2011 ). Mor33eover, they are
thought to provide incentive for physi-
cians to efficiently and appropriately
manage their patients’ medical ex-
penses and length-of-stay (LOS) (By-
strov et al., 2015).

Previous studies have produced
different conclusions regarding the ef-

fect of DRG on medical costs and LOS.

One study of the effect of DRG on
Medicare patients in over 5,400 hospi-
tals reported a significant reduction in
LOS the first year that DRG was im-
plemented (Guterman and Dobson,
1986). Another study comparing qual-
ity of care of patients treated for com-
munity-acquired pneumonia in fee-
for- service hospitals with hospitals
using DRG in Switzerland reported
those treated in DRG hospitals had
significantly shorter (20%) LOSs
(Schuetz et al., 2011). However, one

study of the possible effect of DRG on
costs and LOS for patients receiving
hip replacements in 712 hospitals
across ten European countries reported
patient characteristics and treatment
variables had a greater influence on
differences in these variables than
DRG (Geissler et al., 2012). A review
of its effect on physician treatment be-
havior in a national health insurance
system such as Taiwan’s may limited if
based only insurance claims alone be-
cause hospital claims data do not iden-
tify individual physicians. Thus, we do
not know how DRG affect physician
treatment behavior.

Benign prostatic hyperplasia
(BPH) is a common disease for which
patients are hospitalized (Tai et al.,
2015). Transurethral resection of the
prostate (TURP), a widely accepted
means of treating BPH (Michalak et al.,
2015; Nickel et al., 2010), is covered
by Taiwan’s National Health Insurance
(NHI) program. In 2010, two new des-
ignations for the treatment received for
TURP were added to Taiwan’s DRG
(Tw-DRGs) system: DRG 336 and
DRG 337. These two diagnosis-related
group designations, one for uncompli-
cated disease and the other compli-
cated disease, are used to determine
reimbursements for the treatment of
TURP. Figure 1 shows the differences
in how medical costs are reimbursed
for the treatment of TURP before and
after the new system was implemented.
In the new system, at the lower end of
the range, fee-for-service is used, at
mid-range bundled payment is used,
and at the higher end bundled payment
also used until services and fees ex-
ceed a certain limit, at which point
fee-for-service is used with reim-
bursement set at a less than favorable
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rate. It is thought that this reimburse-
ment system provides a strong incen-
tive for physicians to control costs
(Yan et al., 2011). Numerous studies
have investigated the adequacy of
DRG classification and its effect on
overall medical cost to a health system
(Geissler et al., 2012; Paat-Ahi et al.,
2014; Street et al., 2012), but few have
compared the differences in the medi-
cal costs expended by individual phy-
sicians (Van Rhee et al., 2002).

This study analyzed medical costs,
claims, and LOS of TURP cases (DRG
336 and DRG 337) at our hospital be-
fore and after the Tw-DRGs system
was implemented in 2010. Our analy-
sis also included differences in the care
prescribed by the physicians at our
hospital to identify their effect on pa-
tient medical costs and LOS before and
after the implementation of the DRG
system.

Materials & Methods

The Tw-DRG system was imple-
mented in Taiwan in January 2010.
This study retrospectively reviewed the
claims records of patients who under-
went TURP, including Surgical Proce-
dure Codes 9406B (TURP 5-15 gms/
weight), 79411B (TURP 15-50 gms/
weight), and 79412B (TURP >50 gms/
weight), in one hospital between Janu-
ary 2007 and December 2013. We
compared pre-DRG claims data (2007
to 2009) with post-DRG data (2010 to
2013). The protocol for this study was
approved by the IRB of the hospital
(IRB approval No: 20130925B). The
requirement for informed consent was
waived because data was devoid of any
identifying information.

From the health insurance claims
records, we were able to collect pre-
and post-DRG data including DRG
336 and DRG 337 status, patient age,
attending physician, LOS(days), med-
ical cost (in points) and medical claims
(in points). We calculated revenue de-
fined in this study as the difference
between medical costs (money actually
spent expressed in points) and medical
claims (money reimbursed also ex-
pressed in points).

Pre- and Post DRG characteristics
of patients, physician case numbers,
and details of care, LOS, and cost (in
points) were summarized descriptively
by year and expressed in percentages.
A t test was conducted to evaluate the
association between continuous pre-
and post-DRG variables. ANOVA was
used to analyze differences in patients,
medical costs, medical claims, and
LOS among physicians before and af-
ter DRG. Stepwise regression analysis
was employed to identify the critical
predictors of medical costs, medical
claims, revenues, and LOS. Liner re-
gression was used to analyze differ-
ences in medical costs, medical claims,
and revenue between the two pre- and
post-DRG implementation, DRG 336
and DRG 337, patient age, attending
physician, and LOS. In a separate re-
gression model for LOS, the inde-
pendent variables were pre- and
post-DRG, DRG 336 and DRG 337,
patient age, and attending physician.
The categorical variables were con-
verted into dummy variables. P values
below 0.05 were considered significant.
All statistical operations were per-
formed using SPSS Version 19 (IBM
Co., Armonk, NY, USA).
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Results

This study enrolled 180 patients
(63 pre-DRG:; 117 post-DRG) receiv-
ing TURP at our medical institute be-
tween January 2007 and December
2013. Patients were between 47- and
98-years-old (age: 69.00 £+ 8.23 y). Ta-
ble 1 (Note: All Tables and Figures are
placed at the end of this article for
formatting purposes) summarizes
group characteristics.

Thirty-four patients (18.9%) re-
ceived TURP including treatment for
its complications (Tw-DRG Code 336)
and 146 patients (81.1%) received
TURP (Tw-DRG Code 337). The pa-
tients were treated by one of four phy-
sicians. Seventy-three patients (40.6%)
were treated by Physician C, 51
(28.3%) by Physician D, 44 (24.4%)
by Physician A, and 12 (6.7%) by Phy-
sician B. Overall medical costs, ex-
pressed in cost points (means + stan-
dard deviation), were 36386.31 +
5032.77, overall medical claims
48790.72 + 1138.63, and revenue
12404.41 + 4892.55. Overall length of
stay (LOS) in days was 3.99 + 1.05.

Table 2 compares differences in
pre- and post-DRG medical costs,
medical claims, and LOS by attending
physician. In general, BPH patients
treated after DRG was implemented
used significantly fewer medical re-
sources, had fewer medical claims, and
had shorter lengths of stay than those
treated before the implementation of
DRG (pre- and post-DRG medical
costs in cost points 37867.43
+5219.77 vs. 35588.78 £ 4763.34, p<
0.01; pre- and post-DRG medical
claims in cost points 49513.67
+267.21 vs. 48401.44 + 1235.21,

p < 0.001; pre- and post-LOS in days
4.22 +1.04 vs. 3.87 £ 1.04, p < 0.05).
There was no significant difference in
patient age (pre-DRG 68.90 + 8.09 vs.
post-DRG 69.03 + 8.34 vs., p > 0.05).
We found no significant pre- and post-
DRG physician differences in patient
age, medical costs, or LOS. What was
significantly different among the phy-
sicians before DRG (age and LOS)
remained significant after implementa-
tion (age and LOS). Thus, we found
that DRG reduced costs to some extent
and LOS. It did not bring about any
changes in physician behavior as a
whole, which might account for it
small effect on change.

We wanted to investigate how the
DRG influenced utilization of specific
areas of treatment. To do that, we
compared pre- and post-DRG differ-
ences in various medical expenses (la-
boratory, radiation, treatment, and spe-
cial material fees, etc.) As can be seen
in Table 3, the greatest difference was
found in laboratory and radiation fees,
both reduced post-DRG
(4579.24 + 1583.18 vs. 3670.09 £
1113.17, difference 909.15, p < 0.001;
336.51+£189.48 vs. 152.14 £ 177.43,
difference: 184.37, p < 0.001), sug-
gesting that the DRG system effec-
tively controlled the medical costs in
these two areas. When we considered
the physicians as a group in relation to
each other, we found the DRG system
did not influence their differences in
the way they controlled medical costs,
including daily physician attending
fees and ward fees as well as labora-
tory and radiation fees, though they
lost some significance in difference
among themselves after DRG. How-
ever, considering the behaviors of each
physician specifically, we found Phy-
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sician A and D had significantly lower
radiation fees and Physician C had sig-
nificantly lower treatment and drug
fees in response to the new DRG, sug-
gesting that there is room for targeting
physician behavior to further reduce
COsts.

This study also sought to find out
to what extent patient age, treatment
period (pre- vs. post-DRG), diagnosis
(DRG 336 vs. 337), physician, and
LOS data most accounted for differ-
ences in stepwise regression analysis
of medical costs, medical claims, and
revenues. We also ran an LOS model
studying influence of patient age,
treatment period, diagnosis, and physi-
cian. As can be seen in Table 4, treat-
ment period was most critical deter-
minate of medical costs, accounting for
4.7% of the variance. Treatment period
and diagnosis were critical determi-
nants of medical claims, together ac-
counting for 65% of the variance.
Treatment period alone accounted for
27.3% of the variance in medical
claims. LOS was found to be a signifi-
cant determinant of revenues, ac-
counting for 27.9% of the variance.
The physician variable (A, D vs. C)
was found to be a significant determi-
nant of LOS, accounting for 27.8% of
the variance in that model (Table 4). In
summary, we found that treatment pe-
riod had the largest influence on med-
ical costs and physician difference in
LOS had a large influence on the rev-
enues.

Discussion

In 2010, Taiwan’s National Health
Insurance implemented DRG reim-
bursement system to encourage physi-
cians to reduce the medical costs and

LOS of their patients. At this time,
NHI gradually established recom-
mended treatment procedures specific
for certain diseases, e.g., the use of
TURP to treat BPH. This hospital-
based study was performed to study
the effect of the newly implemented
DRG system on medical costs, claims,
and LOS. In general, treatment of BPH
patients after DRG was implemented
saw significantly reduced medical
costs and medical claims and shorter
lengths of stay (Table 2). The greatest
difference in medical costs was found
to be largely due to reductions in labo-
ratory and radiation fees (Table 3).
Based on our stepwise logic regression,
treatment period was most critical de-
terminate of medical costs, accounting
for 4.7% of the variance (Table 4).

While the new system did not
bring about significant changes in how
physicians differed as a whole from
each other in treatment of their patients,
it was found that it brought about some
reduction in treatment costs of indi-
vidual physicians, suggesting that phy-
sician behavior may be targeted for
further reductions in medical costs in
the reimbursement system as a whole.

In this study, medical costs were
reduced significantly from
37867.43 £ 5219.77 to 35588.78 +
4763.3 post-DRG (p< 0.01). While
changes in LOS regardless of reim-
bursement system can explain differ-
ences physician attending fees and
ward fees, it was DRG-induced
changes in physician treatment behav-
ior that led to reductions in radiation
fees (pre-DRG 336.51+189.48 vs.
post-DRG 152.14 + 177.43, p < 0.001)
and laboratory fees. The greatest dif-
ference was found in laboratory fees,
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which were reduced significantly from
4579.24 + 1583.18 pre-DRG to
3670.09 £ 1113.17 post-DRG (differ-
ence: 909.15, p < 0.001). However,
these changes in fees may not be re-
lated to DRG system alone, as medical
costs are also related to disease sever-
ity and complications and the proce-
dures used to treat them (Van Rhee et
al., 2002; Jones, 1985; Horn, 1983),
though our designations included
TURP with and without complications.
There is also the possibility that physi-
cians transferred inpatient costs (e.g.,
examinations fees) to outpatient costs
(Kim et al., 2017) or the physicians
shortened their LOS and transferred
medical care costs to long-term care
centers (Lin et al., 2006). In fact, it has
been reported that the hospital costs of
transfer patients are higher than those
of non-transfer patients, suggesting
that much of the treatment costs can be
transferred to other care facilities after
discharge (Muiioz et al., 1988).

This study analyzed the factors
affecting LOS. Analyzed descriptively,
the implementation of DRG signifi-
cantly reduced LOS (pre-DRG
4.22 +1.04 vs. post-DRG 3.87 + 1.04,
p < 0.05). However, stepwise regres-
sion did not find the two to be signifi-
cantly correlated, a finding inconsistent
with a Korean study of its affect on
LOS in appendectomy patients (Kim et
al., 2015) and inconsistent with a Tai-
wanese study investigating the same
relationship in cases receiving coro-
nary artery surgeries (Cheng et al.,
2012). The difference between our
study and theirs may be related to the
fact that our long-term study examined
the period three years prior to and
subsequent to the implementation of a
DRG system while their short-term

studies explored the effects of the
DRG system just prior to and just after
the implementation of a DRG system.

While our stepwise regression did
not find a significant correlations be-
tween reimbursement system and LOS,
it did reveal P coefficients of 1.137 and
1.066 (standardized § = 0.490 and
0.438) for Physician D and A, respec-
tively, compared to Physician C, ex-
plaining 27.8% of the total variance in
LOS. While differences in LOS are
often related to various factors includ-
ing medical techniques, examination
time, and care quality at different care
facilities (Lu et al., 2015), the present
study was performed in one hospital
which controlled examination time and
care quality, eliminating the influence
of differences in general approaches to
care at different hospitals.

Consequently, the differences in
LOS among the physicians may be at-
tributed to individual differences in
their treatment behavior, as has been
found in a previous study (Geissler et
al., 2012) showing that treatment vari-
ables exerted a greater effect on LOS
than did DRG implementation. There-
fore, hospitals might benefit from es-
tablishing a method that their physi-
cians and hospital managers can use to
analyze the costs of treating DRG pa-
tients and use to better control costs.
Such an analysis can help clarify how
medical departments and physicians
can best manage each DRG category to
and help hospitals ensure that their pa-
tients receive cost-effective treatment
while efficiently utilizing medical re-
sources (Paat-Ahi et al., 2014; Bart-
kowski, 2012). In this way, hospitals
might gain better control of revenues if
they focused on greater uniformity in
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physician treatment behavior. One pre-
vious DRG study (Feyrer et al., 2005)
recommended that hospitals implement
clinical pathways, which are time-
orientated treatment regimens, to stan-
dardize LOS and medical resources
used by physicians. Established by in-
terdisciplinary medical teams focusing
on the treatment of certain diseases,
these regimens can help reduce unnec-
essary examinations and reduce medi-
cal costs (Feyrer et al., 2005), though
care should be taken to avoid the pos-
sibility of certain physician-related
negative responses to DRG, including
modifying codes for greater profit,
targeting patients with less severe dis-
ease, or increasing patient readmission
rates (Fourie et al., 2014). While one
study reported improvements physician
job satisfaction of physicians and pa-
tient care in Switzerland a year after
DRG was implemented, follow up stu-
dies on patients health status over the

long term may be needed (Fissler et al.,

2015).

DRG systems are used by Tai-
wan’s National Health Insurance Ad-
ministration (NHIA) to transfer the re-
sponsibility of reducing medical costs
to the hospitals and physicians. This
study found medical costs were
slightly but significantly reduced
(p <0.01) post-DRG (Figure 2), indi-
cating that physicians can effectively
manage medical costs to some extent.
Medical claims were also slightly re-
duced (p< 0.001). Revenue of the hos-
pitals also slightly increased from
11646.24 + 5278.40 pre-DRG to
12812.66 + 4643.88 post-DRG, sug-
gesting that the DRG was mutually
beneficial to both the NHI and hospi-
tals. Although the increase in revenue
was statistically nonsignificant, the ef-

fect of DRG on medical costs merits
ongoing observation. The model used
in this study can be applied to analyze
various DRG expense categories.

This study has several limitations.
One limitation is that, although our in-
vestigation of TURP patients from the
same regional hospital enabled us to
focus on physician differences, our re-
sults may not be extrapolated to larger
populations in other regions or to dif-
ferent level hospitals (e.g., medical
centers). Another limitation is that
BPH can be treated using other ad-
vanced surgical methods such as laser
surgery (Michalak, 2015). We did not
include the treatment in our study be-
cause only TURP is covered by the
Tw-DRGs system. Therefore, medical
costs regarding laser surgery were not
discussed. Still this study is performed
to assess the effect of DRG on one
treatment, not on the effect of kinds of
treatments used.

In conclusion, the implementation
of DGR system significantly reduced
medical costs especially laboratory and
radiation fees. Some physicians change
treatment behavior in response to the
new system while others did not, sug-
gesting that physician behavior may be
targeted for further reductions in med-
ical costs in the reimbursement system
as a whole.
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Table 1: Characteristics of cases with treatment of TURP in our study (n=180)

Variable Pre-DRG Post-DRG total
2007 2008 2009 2010 2011 2012 2013
Number of patients 22 24 17 40 33 23 21 180
Tw-DRGs code number *
336 5 4 0 9 6 4 6 34
22.7% 16.7% 0.0% 22.5% 18.2% 17.4% 28.6% 18.9%
337 17 20 17 31 27 19 15 146
77.3% 83.3% 100.0% 77.5% 81.8% 82.6% 71.4% 81.1%
Cases of physician
Physician A 10 9 4 8 3 6 4 44
45.5% 37.5% 23.5% 20.0% 9.1% 26.1% 19.0% 24.4%
Physician B 4 3 2 1 1 1 0 12
18.2% 12.5% 11.8% 2.5% 3.0% 4.3% 0.0% 6.7%
Physician C 0 5 8 17 22 12 9 73
0.0% 20.8% 47.1% 42.5% 66.7% 52.2% 42.9% 40.6%
Physician D 8 7 3 14 7 4 8 51
36.4% 29.2% 17.6% 35.0% 21.2% 17.4% 38.1% 28.3%
Medical costs 38153.05 38825.67 36145.00+ 35183.15+ 37154.52 3424639 35371.19 36386.31
+5713.43  £5290.99 422494 4077.55 +6030.88 £3976.83 +4134.00 +5032.77
Medical claims 49359.00  49359.00 49932.18+ 49067.03+ 48256.55 47618.22 48219.14 48790.72
+0.00 +0.00 147.704 1171.02 +1043.81 £1048.86 £1249.39 +1138.63
Revenue 11205.95 10533.33  13787.18+ 13883.88+ 11102.03 13371.83 12847.95 12404.41
+5713.43 £5290.99 4228.74 4266.93 +5576.48 £3772.771 +4084.27 +4892.55
LOS 4.23 4.50 3.82 3.78 3.82 3.87 4.14 3.99
+0.97 +1.14 +0.88 +1.21 +0.98 +0.87 +0.96 +1.05

a Tw-DRG 336: transurethral prostatectomy with complication
Tw-DRG 337: transurethral prostatectomy without complication
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Table 2: Comparison of patient age, medical costs, medical claims and LOS between pre- and post-DRG

Total Physician A Physician B Physician C Physician D Pre-DRG  Post-DRG
n(63/117) n (23/21) n (9/3) n (13/60) n (18/33) p value p value
patient age  Pre-DRG 68.90 +8.09 66.48  +5.88 70.33 +7.09 74.23 +8.32 67.44 +9.39 aA<C aA<C
Post-DRG 69.03 +8.34 64.19  +5.60 70.67 +8.14 70.05 +9.02 70.12 +7.73
Medical costs Pre-DRG 37867.43+5219.77b 38531.61+£4992.35 37061.67 £5771.89  36233.62 +£5212.33 38601.61 *5357.80
Post-DRG 35588.78+ 4763.34  36437.19+4252.42 37753.33 £4066.21 34866.82 +5436.56 36164.76 +3631.62
Medical Pre-DRG 49513.67£267.21 ¢ 4946491 +£236.02 ¢ 49494.33 £268.54 c  49686.92 +31599c¢ 49460.50 +233.54c
Claims Post-DRG 48401.44+ 1235.21 48309.67 + 1288.59 47768.33 £677.51 48378.48 +1242.41 48559.12 +1244.45
revenue Pre-DRG 11646.24+ 5278.40  10933.30+5076.60 12432.67 +£5808.29  13453.31 +5322.00 10858.89 +5312.52
Post-DRG 12812.66+ 4643.88  11872.48 +3957.09 10015.00 £3393.86 13511.67 +5180.54 12394.36 +3971.89
LOS Pre-DRG 4.22 +1.04a 4.48 +0.67 3.56 +1.01 3.46 +0.97 4.78 +1.06 cC<AD cC<AD
Post-DRG 3.87 +1.04 4.48 +0.68 3.33 +0.58 3.38 +0.92 4.42 +1.00 B<D

a p<0.05, b p<0.01, c p<0.001
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Table 3: Comparison of pre- and post-DRG medical expenses.

Total Physician A Physician B Physician C Physician D Pre-DRG  Post-DRG
n(63/117) n (23/21) n (9/3) n (13/60) n (18/33) p value p value

Physician Pre-DRG 1478.06 %316.45 1519.04 £191.81 1245.33 £287.62  1339.62 £359.89 1642.06 * 33643 bB,C<D cC<AD

examination Post-DRG 1480.13 +344.62  1655.67 +237.70 1256.67 £167.43  1343.65 £336.29 1636.88 =+ 315.87

Ward Pre-DRG 4313.78 £1045.31 4561.39 *674.41 3591.11 £1036.06 3598.62 +950.22 487522 + 1081.49 ¢ B,C<A,D ¢ C<A,D
Post-DRG 4049.90 +1086.15 4682.10 +710.90 3486.67 £603.91 353897 +964.69  4627.76 + 1046.99

Laboratory Pre-DRG 4579.24 +1583.18 ¢ 5339.57 £1945.99 4056.89 £762.09 3683.08 £1034.30 4516.11 =+ 1291.19 aC<A cB,C<A
Post-DRG 3670.09 +1113.17 4654.57 +£471.89 3014.33 £568.01 315445 +£997.24  4040.73 =+ 1087.40 C<D

Radiation Pre-DRG 336.51 £189.48c 356.52 +170.10b 400.00 =+141.42 123.08 +130.10 433.33 + 157.18a ¢cC<A.B,.D ¢ C<A,D
Post-DRG 152.14 £177.43 17143  £192.73 200.00 £200.00 53.33 +89.19 315.15 £ 166.06 A<D

Treatment Pre-DRG 1154.79 £583.53a 1030.70 +388.52 902.56 £397.52 1665.62 +868.20b 1070.56 + 422.52 bA.B,D<C-
Post-DRG 979.57 £543.15 99543 +£344.49 840.00 +390.51 1071.38 £622.01 815.24 £ 476.18

Operation Pre-DRG 20670.38 £3660.16  20293.17+£4139.80  22010.56+ 3308.32 19795.46 £2444.70 21114.17 + 3920.94 - -
Post-DRG 19906.36 £2949.28  18870.05+£3099.76 ~ 23040.00+ 2450.66 20142.55 £3001.82  19851.52 + 2608.37

Blood Pre-DRG 327.46 +542.97 190.00 £300.95 300.00 +£427.20 753.08 £914.67 20944 + 31986 aAD<C -
Post-DRG 446.32  £1259.53 209.05 +£345.22 456.67 *617.77 667.50 +1704.98 19424 + 313.83

Anesthesia Pre-DRG 2656.43 £567.16  2550.00 +0.00 2866.67 £950.00  2821.15 *977.66  2568.33 + 77.78 - -
Post-DRG 2871.92 £1005.79 2687.14 +557.51 3500.00 £1645.45 2979.50 *1234.66 2736.82 + 627.01

Special ma- Pre-DRG 267.71 +£134.87b 284.09 +£151.38a 20444 +72.94 269.85 £100.24  276.89 + 156.57 - -

terial Post-DRG 204.96 +120.62  202.76 +87.80 178.33 £79.74 206.15 £140.61 206.61 + 104.88

Drug Pre-DRG 1805.49 £777.41  2102.96 *744.47 1253.89 £431.72  1933.54 +675.62a 1608.72 + 861.77 aB<A -
Post-DRG 1573.37 +£1073.75 2010.57 £1589.25 1562.67 +111.01 1479.53 £612.99 1466.73 + 1324.21

a p<0.05, b p<0.01, c p<0.001
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Table 4: Stepwise regression analysis for the dependent variables of the medical costs, medical claims revenue and LOS (n = 180)

Independent variable B standard Standardized R R2 P
error B change
Medical costs model
Constant 40146.079 1322.444 30.36 <0.001
Post-DRG(vs. Pre-DRG) -2278.651 769.957 -0.217 0.047 0.047 -2.96 0.004
Medical Claims model
Constant 49240.351 87.326 563.87 <0.001
DRG 336(vs. DRG 337) 1913.208 129.477 0.660 0.377 0.377 14.78 <0.001
Post-DRG(vs. Pre-DRG) -1247.720 106.254 -0.524 0.650 0.273 -11.74 <0.001
Revenue
Constant 22237.279 1225.960
Length of stay -2461.636 296.903 -0.528 0.279 0.279 -8.29 <0.001
LOS model
Constant 3412 0.097 35.09 <0.001
Physician D (vs. Physician C) 1.137 0.159 0.490 0.111 0.111 7.16 <0.001
Physician A(vs. Physician C) 1.066 0.166 0.438 0.278 0.167 6.40 <0.001
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Pre-DRG

Reimbursement fees set for var-
10ous services

Figure 1. Comparison for reimbursement system for TURP before and
after DRG in Taiwan

Post-DRG

Reimbursement fees set for vari-
ous services

Basic services to be rendered the
patient set by BNHI.

Three-level reimbursement sys-
tem:

Costs below a certain level:
fee-for-service.

Middle range of costs: bundled
payment, if at least 65% of the
services were rendered.

Costs above a certain level:
fee-for-service until the hospital
exceeds a specified ratio of cas-
es, at which point hospitals re-
ceive bundled payment for re-
maining cases.

Fees set regardless of the pres-
ence or absence of complications

Services rendered decided by
physicians.

Three-level reimbursement sys-
tem:

Costs below a certain level:
fee-for-service.

Middle range of costs: bundled
payment.

Costs above a certain level: bun-
dled payment until services and
fees exceed a certain limit. The-
reafter, fee-for-service reimbursed
at lower rate.

Fees set based on presence (DRG
336) or absence (DRG 337) of
complications.

BNHI = Bureau of National Health Insurance
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Figure 2. Pre-DRG vs. post-DRG medical costs, medical claims, revenues, and LOS.
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