is expressed as 1, 2, 3, 4 or 5, which represent good condition to serious condition in numeric
order.

To assess é patient’é comorbidity status, we used an adaptation of the Charlson
comorbidity index [10,11]. A patient was identified as having comorbidity if he/she had any of
nine diseases coded in his/her diagnosis. The Charlson index score was then dichotomized as
either having one or more comorbidity conditions or no comorbidity.

THC was calculated by summing up charges billed during hospitalization (1USS = 120
Japanese Yen; JY) on a very detailed fee-for-service basis according to the social insurance
medical fee schedule, which is uniform all over Japan. As a result, the charges are considered
as very good estimates of the costs of health care.

Generally, THC consists of ten main items: first consultation charge, prescription charge,
injection charge, treatment charge, operation charge, anesthesia charge, laboratory
examination charge, diagnostic imaging charge, admission charge, and another generic charge
covering hospital care and incidental expenses.

Under Japan’s health insurance system, physician’s fees are not identified as a separate
line item on in the social insurance medical fee schedule. Instead, the Health Ministry groups
all hospital employee labor fees into a single category. Though the law has strictly regulated
these charges since the initiation of the medical fee schedule in 1961, prices have never been
set on the basis of cost valuation [12].

In this study, we used two additional variables: the drug and examination charge {DEC)
and DEC per day. DEC was calculated by adding up prescription, injection, laboratory
examination, and diagnostic imaging charges. DEC per day was calculated by dividing DEC
by LOS. In order to more closely examine the relationship between hospitals and total health
care charges, we employed the following strategies: 1) we reduced the influence of LOS by
dividing charges associated with hospitalization by LOS; 2} we excluded admission fees,
which are fixed per day, and operation fees, which vary little among hospitals. Applying these
rules we derived a new vartable, which we call drug and examination charges (DEC) per day.
In the following analysis, we review how this new variable is influenced by differences
between hospitals.

During a five-year period, the hospitals we selected had a total of 1,589 elective surgical
cases with LC, excluding one death case and eight urgent cases from all of the surgical cases
with LC, and 576 elective surgical cases with OC, excluding six death cases and 19 urgent
cases from all of the surgical cases with OC. Thus, a total of 2,165 patients who received

cholecystectomy was analyzed in this study.
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Statistical methods

We used the software package SPSS (version 11.0 for Windows) for statistical analysis.
Continuous variables were analyzed by the Mann Whitney’s test and discrete variables were’
analyzed by the chi-square test. An association between the use of LC and independent
variables was described by an odds-ratio (OR) and a 95% confidence interval (CI) in logistic
regression analysis. LOS was used as a dependent variable, with age, gender, comorbidity
condition, ASA-PS, and three dummy variables for the four hospitals as independent variables
in hierarchical multiple regression analysis. THC was also used as an independent variable in
the analysis. LOS, age, gender, comorbidity condition, ASA-PS, and three dummy variables
for the four hospitals were also used as independent variables in the hierarchical multiple
regression analysis for total health care charges (THC). For variance among hospitals in LOS,
THC and DEC per day, we made comparisons between the R?s of each model. All reported p

values were two-tailed, and the level of significance was p < 0.05.

Results

Table 1 shows the number of all elective surgical cases with cholecystectomy and those
with LC and OC, by hospital. Hospital A had the most, with 742 LC cases, and Hospital B had
the least, with 130 LC cases. Again, Hospital A had the highest proportion of 1.C to total
cholecystectomy (742/810; 91.6%) within these hospitals and Hospital B had the lowest
(130/378; 34.4%). The trend varied by hospital, but with the exception of the year 2000, the
overall number of LCs performed increased year by year. Table 1 also presents the mean +/-
S.D. of age, LOS, preoperative and postoperative days, and THC. As mentioned before, health
care charges are good estimates of costs in the Japanese health insurance system.

Additionally, it reveals comorbidity condition and preoperative physical status (ASA-PS).
The mean age of patients receiving LC and OC was 54.7 +/- 13.5 and 62.7 +/- 13.5 years,
respectively. The mean LOS, preoperative and postoperative days (hospital stay before and
after surgery) for LC and OC patients were 16.5 +/- 12.6 and 32.2 +/- 20.4 days, 9.2 +/-10.5
and 18.1 +/- 12.4, and 6.4 +/- 6.2 and 13.5 +/- 14.3 days, respectively, and the mean THC was
6,683 +/- 3,395 and 9,557 +/- 5,914 USS§, respectively.

There were significant differences between and within the four hospitals in terms of LOS
(p<0.001), preoperative and postoperative days (p<0.001), and DEC (p<0.001), although the
data were not described in the text. Preoperative days varied by hospital and contributed to
differences in LOS. Though it was not statistically significant, DEC varied by hospital and
contributed to variation in THC (p=0.103).
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Table 2 presents the results of the logistic regression analysis to identify factors
associated with the choice of LC among all surgical cases with cholecystectomy at these four
hospitals. The analysis revealed that patients who were female (p<0.001) and admitted to any
of the four hospitals between 1998 and 2000 (p<0.001), and who had preoperative status of
ASA-PS 1 (p=0.019), were significantly more likely to have an LC procedure. Comparison
between the hospitals shows that patients who were admitted to Hospital D were significantly
more likely to have an LC procedure than those admitted to Hospital A {(p= 0.003). On the
other hand, patients who were admitted to Hospital B and C were significantly less likely to
have an L.C procedure (p<0.001).

Tables 3, 4, and 5 present an exploration of factors associated with LOS, THC and DEC
per day. We can see how the characteristics of hospitals influence LOS by excluding Model 1
from Model 2 (Table 3), and THC by excluding Model 4 from Model 5 (Table 4). We can also
see how patients’ characteristics influence THC by examining Model 3 (Table 4) and how
LOS influence THC by excluding Model 3 from Model 4 (Table 4). Further, by excluding
Model 6 from Model 7 we can see how the characteristics of hospitals influence DEC per day
(Table 5).

Excluding characteristics of hospitals, Model 1 indicates that age (p<0.001), gender
(p=0.003), and comorbidity condition (p<0.001) are significant factors contributing to LOS.
The increment between the R?; (0.080) of Model 1, which excluded the characteristics of
hospitals, and the R% (0.108) of Model 2, which included the characteristics of hospitals, was
0.028 (p<0.001). This suggests that LOS is significantly associated with the characteristics of
hospitals excluding the influence of patients’ factor. The difference between the R%; and the
R?; reveals the influence of hospitals, excluding the influence of patients in Model 1. That is,
long LOS is explained by the increment between these two statistics.

The unexplained variance in Model 2 was 0.892 (1.000 - 0.108). This factor
demonstrates a large remainder, which is not explained by the characteristics of patients and
hospitals. Finally, the difference between hospitals was substantial, because it accounted for
about one-quarter (0.028/0.108) of the explained R%; (0.108).

On the other hand, Table 4 shows that THC was significantly associated with LOS,
because the increment between the R%; (0.105) of Model 3, which included patients’ factors
only, and the R?; (0.635) of Model 4, which included both patients’ factors and LOS, was
0.530 (p<0.001). Also, the increment between the R% (0.635) and the R’ (0.649) of Model 5,
which included patients’ factors, LOS and the characteristics of hospitals, was 0.014

(»<0.001). By this analysis, THC has a small but statistically significant association with the
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characteristics of hospitals.

Similarly, when we consider Models 3, 4, and 5, THC is shown to be dependent on the
hospital by the increment (0.014) between the R% and the R?;. Additionally, of the three
factors, LOS, patients, and hospitals, THC was most explained by LOS, as shown by the
increment (0.530) between the R?% and the R%. THC was therefore not heavily influenced by
the hospital.

We also explored what factors were associated with DEC per day, which was
calculated by summing up charges for prescriptions, injections, laboratory examinations and
diagnostic imaging, and dividing by LOS. As presented in Table 5, DEC per day was not
associated with age, gender, or ASA-PS, though there was a small but significant association
with comorbidity condition (»=0.046). The increment between the R% (0.005) of Model 6,
which included patients’ factors only, and the R?%; (0.192) of Model 7, which included both
patients’ factors and hospitals’ characteristics, was 0.187 (»<0.001). Therefore, DEC per day
had a large and statistically significant association with the characteristics of hospitals.

The results of this analysis show that THC is heavily influenced by the patients’ factors and
LOS, and somewhat influenced by the hospitals’ characteristics. LOS in turn is associated
with the patients’ factors. The influence of the hospital on THC was hidden by the influence
of LOS. Finally, the unexplained variance in Model 5 (0.351=1.000 - 0.649) may be a large

remainder caused by variation in the practice of LC.

Discussion

This study observed that the LOS and THC for LC across all elective surgical patients in
the study were 16.5 +/- 12.6 days and 6,683 +/- 3,395 USS, respectively, shorter and lower
than those of OC, which were 32.2 +/- 20.4 days and 9,557 +/- 5,913 USS, respectively. The
mean THC for LC varied between the four hospitals from 6,070 to 9,031USS and the mean
LOS varied between 15.5 and 23.7 days.

In a recent Japanese study to investigate costs of surgery for cholelithiasis, the mean
LOS for LC was found to vary between 6.6 and 29.3 days among 11 large Japanese teaching
hospitals, including nine university hospitals, one community-based and one company-based
hospital, with 837 general type beds (range: 353- 1,479). In the same study, the mean THC for
LC was 6,187 +/- 2,539 US$ [13]. In a separate study, the first author of this study
demonstrated a mean THC and LOS of 5,170 US$ and 10.9 days for patients without
comorbidity, and 7,488 US$ and 20.5 days for patients with comorbidity, respectively, at a
local, privately owned, mid-scale, teaching hospital in Japan. The LOS and THC reported in
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this study therefore were not especially long or expensive.

Though the WHO gave Japan top marks for overall health system attainment, compared
with other developed countries, LOS in Japan is unusually long [14].

According to Jonsson’s the documentation review with respect to LOS for LC in foreign
countries [15], McIntyre’s 1992 report from the US indicated a mean LOS for LC of 1.6 days.
In the UK in 1994, Fullarton reported a mean LOS for LC of 4.8 days. Moreover, an LOS for
LC of 5.1 days was reported in a study involving three countries: Germany, France, and the
UK. In 1993, Health Care Technology observed a one-day LOS in a US-based study, and
Beggren et al. reported an LOS for LC of 1.8 days in Sweden.

In terms of cost, research from other developed countries reports lower costs for LC. For
example, in the US, the costs of LC varied between 4,693 and 6,471 USS. The costs in
Belgium and the UK were about 2,035 and 3,500 USS$, respectively. When Japan’s unusually
long LOS for LC is taken into account, hospital charges for LC may be comparable, or even
lower, than in other developed countries. Though the LOS in the US was about one-third of
that in Japan, the average of total charges during hospitalization in the was about 2.2 times
higher than that in Japan [16].

In this study, we observed that length of hospital stay (LOS) increased as hospital stay
before LC increased, that total health care charges (THC) increased as LOS increased, and
that a combination of drug and examination charges (DEC) increased as THC increased.
Specifically, DEC may be attributed to high THC, because the THC at Hospital B was 1.14
times that of Hospital D, and the DEC at Hospital B was 2.27 times that of Hospital D.
Though other studies have attributed high health care charges to high admission charges, our
data suggest that THC depended on DEC.

The results of this logistic regression analysis clearly illustrate the factors associated with
the choice of LC. Though the four hospitals in this study were similar in terms of location and
function, odds ratios for the choice of LC varied between 0.04 at Hospital B and 2.30 of
Hospital D. Given the similarities between these four hospitals we would have expected odds
ratios to be more uniform.

Most of the surgeons practicing at the four hospitals that partictpated in this study have
been performing LC according to clinical pathways adopted by each hospital. The ratio of LC
to OC therefore does not vary widely between the four study hospitals.

Hierarchical multiple regresston revealed that the large variation in LOS for LC is better
explained by patient factors (R%,=0.080) than by hospital factors (R% - R% = 0.028). Total

charges associated with hospitalization were more influenced by LOS (R% - R% = 0.530) than
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by hospital factors (R% - R% = 0.014). Though combined drug and examination charges were
less associated with hospitals factors, DEC per day was more significantly influenced by
hospitals factors (R%-R%=0.187) than by patient factors (R%=0.005).

In short, LOS and total charges varied greatly even after adjusting patient factors, and
DEC per day, which is closely related to practice patterns, was observed to vary widely both
within and between the four hospitals. We may conclude that treatment for LC was not
standardized and that length of stay was driven by social factors other than patient ¢linical
characteristics.

From the socioeconomic viewpoint it is important for health care professionals to
consider why this kind of practice variation occurs. However, previous to this study, few
published reports examined the relationship between LOS, charges, and their socioeconomic
factors. From the patient’s perspective, socioeconomic factors contributing to LOS and total
charges can include the following: 1) social insurance beneficiaries (patients) are responsible
for co-payments that amount to only 30% of their total health care charges [17]; 2) patients
typically expect to stay in the hospital, until their injuries are completely healed [18]; 3)
popular belief in numerology leads patients to request discharge on a “good day” [16]; 4)
patients who have private supplemental health insurance are likely to receive larger
reimbursements for longer hospital stays.

Another factor that contributes directly to overall LOS and DEC per day is preoperative
length of stay. At Hospital B for example, as not shown in the text, preoperative days were 9.2
+/- 10.5 and total LOS was 17.4 +/- 9.3. LOS increased as preoperative days increased. In
Japan, laboratory tests and diagnostic imaging before surgery are often performed in an
in-patient care setting. As another common practice, antibiotic treatment of cholecystitis is
sometimes continued for a few days in an in-patient care setting before the surgery is
performed. Both practices contributed to longer preoperative and overall LOS.

A lack of clinical guidelines for LC contributes to the strength of hospital factors as
determinants of the observed variation. In addition, under a fee-for-service payment system,
with a fee schedule that does not include surgeon fees, economic incentives exist to prescribe
more drugs, order more laboratory tests and imaging.

In the Japanese health care payment system, the concept of “physician fees” does not
exist. Physician-related expenses are supposedly amortized across various fee categories such
as procedure, laboratory tests, diagnostic imaging, hospitalization and so on. Regarding
in-patient care, the health insurance system reimburse to hospitals, not to physicians.

Physicians are salaried and employed by hospitals. In fact, physicians may be censured for

43



billing patients directly for their services. By law, patients are required to cover their fair share
of medical services, but only as defined by the medical fee schedule.

Moreover, variations in claims review process between prefectures and a lack of claims
review standards and reviewer selection criteria also contribute to the observed variation in
total charges and DEC per day. However, these socioeconomic factors are complex and we
were unable to determine the extent to which each of these factors influenced the participant
hospitals.

Judging from the variation of LOS and total charges within and between the subject
hospitals, under Japanese universal health care system on a fee-for-service basis, both the
daily health care process and the total course of health care seem to vary widely within and
among hospitals. For patients delivered with health care, health care should not be originally
influenced by patient preference and provider practice patterns, and when health care is not
provided fairly and equally, a health care system has to lead health care in the right direction
through the standardization.

We propose several measures to manage the variations in LOS, total charges, and
combined drug and examination charges observed in the study. One important measure is to
standardize treatments and diagnostic examinations for LC on the basis of evidence,

Relevant surgical associations or the government must develop guidelines for LC
covering laboratory tests, diagnostic imaging, procedures, and clinical pathways. In order to
establish a standard for L.C, it is desirable to have evidence data for clinical effectiveness and
efficiency.

Secondly, one has to consider the scheme of economic incentives. In April 2002, the
Health Ministry initiated a new per diem reimbursement system based on casemix
classification similar to the DRG-PPS in the US, in hopes of achieving reductions, inpatient
expenditures, and length of hospital stay, and a shift in emphasis from inpatient to outpatient
care [19].

Third, the establishment of the standard training, evaluation and credential system of
surgeon for LC could have the great potential for standardization of care process. This kind of
credential movement will be facilitated particularly when the “physician fees” for such
expertise are assured in a future reimbursement system.

In the current drastic changes under the health care reforms, potential measures for
standardization like the above can be considered as feasible and promising. In such
standardization process, analysis based upon actual data as seen in our study will play very

important role in evaluation and planning for the new system of higher quality and efficiency.

44



Conclusion

After controlling for patient factors at the four participant hospitals, substantial
variation in the length of hospital stay and charges associated with elective laparoscopic
cholecystectomy remained. Combined drug and examination charges per day were strongly
dependant on the hospital, which implies that the process of care also varied widely.
Intra-hospital variation was also found to be very large.

This study demonstrates that a tremendous opportunity exists to improve the quality
and efficiency of health care delivery in Japan through the standardization of treatment. The
results of this study have serious implications for national policy and for individual providers

engaged in the on-going process of health care reforms.
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Table 1. Characteristics of cholecystectomy cases at four teaching hospitals

Laparoscopic Traditional open P value
cholecystectomy  cholecystectomy
Number of cases 1,589 576 <0.001*
Average age (mean +/-SD) 54,7 +/-13.5 62.7+/-13.5 < 0.0017
Gender male/female 719/870 3117265 <0.001*
Length of hospital stay (mean +/-SD} 16.5+/-12.6 32.2+/-20.4 <0.001"
Preoperative days (mean +/-SD) 9.2+/-10.5 18.1+/-12.4 <0.0017
Total health care charges {mean +/-SD) 6,683 +/-3,395 9,557+/-5,914 <0.001*
Number of cases = Number of cases
Comorbidity absent 1,427 461 <0.001*
condition present 162 115 <0.001*
ASA-PS=1 626 157 <(0.001*
ASA-PS ASA-PS=2+ 900 388 <0.001*
1996 295 172 <0.001*
1997 306 191 <0.001*
Year of Surgery 1998 348 79 <0.001*
1999 352 78 <0.001*
2000 288 56 <0.001*
Hospital A 742 68 <0.001*
Hospitals Hospital B 130 248 <0.001*
Hospital C 334 238 <0.001*
Hospital D 383 22 <0.001*
Patients with any comorbodity (%) 10.2% 20.0% <0.001%*

Note; *chi square test *t test
The number of unknown cases as following;

ASA-PS; laparoscopic cholecystectomy: 64, traditional open cholecystectomy: 1,
Comorbidity Condition: laparoscopic cholevystectomy: 1, traditional open cholecystectomy: 2
ASA-PS2+ includes ASA-PS2, ASA-PS3, and ASA-PS4.
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Table 2. Factors associated with laparoscopic cholecystectomy between 1996 and 2000

-Logistic regression analysis

Independent variables  Odds ratio

95% Confidence

Interval

Pvalue

(n)
Age
Gender
male (719)

female (870)
Comorbidity condition
absent (1427)
present (162)
Preoperative status
ASA-PS=1 (626)
ASA-PS=2* (900)
Year of surgery
1996 (295)
1997 (306)
1998 (348)
1999 (352)
2000 (288)
Hospitals
Hospital A (742)
Hospital B (130}
Hospital C (334)
Hospital D (383)

1.00
0.78

1.00
0.69

1.00
1.29
5.78
4.01
3.76

1.00
0.04
0.12
2.30

0.95- 0.97

1.51- 2.52

0.55-1.11

0.51-0.94

0.90- 1.84
3.86- 8.66
2.67- 6.03
2.42- 5.84

0.03- 0.06
0.09- 0.17
1.32- 4.00

0.165

0.019

0.160
<0.001
<0.001
<0.001

<0.001
<0.001
0.003

(1) means number of cases
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Table 3. Factors associated with length of hospital stay of laparoscopic cholecystectomy at
four hospitals
-Hierarchical multiple regression analysis

Length of Hospital Stay
Non-Btandardized Standardized  Pyglue Rz,
coefficient coefficient
B SE beta
Model Constant
1 T7.85 1.67 <0.001
Age (for one year) 0.20 0.02 0.217 <0.001
Gender (for females) -1.81 0.62 -0.072 0.003 R2,=0.080
Comorbidity
condition 5.44 1.04 0.131 <0.001
ASA-PS 0.11 0.68 0.004 0.877
Model constant
2 6.45 1.75 <0.001
Age (for one year) 0.19 0.02 0.206 <0.001
Gender (for females) -1.88 0.61 -0.075 0.002
Comorbidity
condition 4.79 1.03 0.116 <0.001 R2:=10.108
ASA-PS 0.77 0.68 0.030 0.262
Hospital A 0.76 0.77 0.030 0.324
Hospital B 7.86 1.23 0.176 <(.001
Hospital C
Hospital D 0.18 0.92 0.006 0.843
(Reference)

R2-R% =0.028 (p < 0.001)
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Table 4. Factors associated with total health care charges for laparoscopic cholecystectomy at
four hogpitals
-Hierarchical multiple regression analysis

Total Health Care Charges

Non-Standardized Standardiz Pvalue Rz,
coefficient ed
coefficient
B SE beta
Model Constant
3 4092.35 453.46 <0.001
Age (for one year) 50.82 6.56 0.213  <0.001
Gender (for
females) -574.54  168.29 -0.086 0.001 R23=0.105
Comorbidity
condition 1811.69  283.85 0.165 <0.001
ASA-PS 334.58 185.91 0.049 0.072
Model  Constant
4 2636.29 291.35 <0.001
Age (for one year) 12.64 427 0053  0.003
Gender (for
females) -266.93  107.68 -0.040 0.013 R2,=0.635
Comorbidity
condition 792.30 182.66 0.072 <0.001
ASA-PS 251.42 118.73 0.037 0.034
LOS 199.86 442  0.757  <0.001

R2:- R23=0.530 (p<0.001)

Model Constant

5 2236.00 301.34 <0.001
Age (for one year) 12.33 4,20 0.052 0.003
Gender (for
females) -263.22  106.18 -0.040 0.013
Comorbidity
condition 739.63 179.72 0.067 <{(.001
ASA-PS 408.30 118.60 0.060 0.001 R2;=0.649

LOS 195.41 4.42 0.740 <0.001
Hospital A 478.16 131.92 0.072 <0.001
Hospital B 1072.43 21597  0.089 <0.001
Hospital C
HospitalD -202.11 154.24 -0.036 0.058
(Reference)

R2- R%=0.014 (p< 0.001)

Note: LOS, length of hospital stay.
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Table 5. Factors associated with drug and examination charges per day of laparoscopic

cholecystectomy at four hospitals

-Hierarchical multiple regression analysis

Drug and Examination Charges Per Day

Non-Standardized Standardized Pvalue Rz,
coefficient coefficient
B SE beta
Model  Constant 85.18 5.92 < 0.001
6
Age (for one year) 0.09 0.09 0.033 0.273
Gender (for females) -0.13 2.20 - 0.002 0.954 R2%=
0.005
Comorbidity 7.43 3.73 0.057 0.046
condition
ASA-PS -0.93 2.45 -0.012 0.704
Model constant
7 55.04 5.63 <0.001
Age (for one year) 0.07 0.08 0.024 0.389
Gender (for females) -1.15 1.99 -0.015 0.564
Comorbidity
condition 4.82 3.38 0.037 0.154
ASA-PS R27=
5.37 2.25 0.067 0.017 0.192
Hospital A 37.62 2.39 0.478 < 0.001
Hospital B 38.84 3.84 0.285 < 0.001
Hospital C 9.10 3.23 0.082 0.005
Hospital D
(Reference)

R27-R%=0.187 (p<0.001)
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V. FWIZBITHRME (AEE) 2R

Inequity in the price of physician activity across surgical procedures

E:35)

EfEL AT AMIBWTSHRBHEEIIABATHD Z XKD TED, #
20T, EEROERITAITH LT, B EN SRR HIN R EE 2 Rk Uz
%ﬁﬁ(E%&ﬁﬂ)%%ﬁ?é:&ﬁi%ﬁ%éoLmb\ﬁﬁ®$ﬁKﬁT

SEHEIC BV T, EREITEOIIEMC 0 X ) BRIEBEREZRNET I TWD
@# HDVILEMEITEHEYN I OBREZONI- & Y LTWARY, Lk
S TARFE TR, FIRCXT32EEMO 5 b, EROERITAICT5RML
7o 0 OWMEME (EEEHED MYUSZWARIZTLIZLEELT, FiNcdd 282
HRBHEL2ERTHILE2ENET S,

AFETIE, BHOBLNE 11 OBEKHEEERREOZRERT —FX—X
DFT, BEEFNE N 22 OFFE x5 quﬁﬁ%ﬁotoif $Wm
92 LR 5 bR b2V OEMBHTEHRIS 2 2 HEIZT A2 ﬁ&
OLERMOBIZE inrwék%xanéﬁm%&ﬁf%ﬁﬁbtokL
Wizt 2 HEODREENED O BERHEIFE LA ORER S 22 LI Z &TE
BIEHTEHEY 2 2 HEE L, ZOE, FHODHEHRENIZE R 2 S EOREME
BixsE R %&Aﬁ@$E%EA(%ﬁ@)@ﬁﬁ%ﬂﬁﬁﬁfﬂ%btv—
AW, £, EER F sk, HEHOFEZLIVERELSZ
ERBESND, Tl LT_ & (r—=x0), N%@ WL REEZ RS
& (r—2R 1), EERFFIEEEIC iéﬂﬁ%mmt & (r—=22) ®3HOD
F—RATHEE L, £z, FEbiz Y PEM— A%ﬁ%tnw&ﬁ%*@at
2. FRICEDS 22 v 7OBESCARICEA L TIAMRBESNE LT —F &,
FHEERICE L TIRERD 11 BARE? D ERICE LT —F v, &
#iz, BH LZEMEIEES Sz W TRIFEICRBIT I 62 ORFERZED
S L FIRMERCHE UMEEIZL VY RN 2R TIDICLEIZLEE L
BEMER) L OBERIZOWTORNE2{To7, (1 K110 H#ED)

—FEf 72 0 OEITEHEY S (BR— AL VEE) OFHIL, F—R 105
A 6,700 H3(61.0 3k kL), —R 2 DA 13,400 [HA21.5 K Rz b #L
TEVMETh o7z, FHMOLERTIE, y—X 1 DF4A-3,080~26,100 M(-28~
237 ¥ K), r—R 2 DS 660~36,100 [MH(6~328 2k K b k& {iFHon
Tz, FHEEM & OBEFE TR, 2 RN O CrIErr B oFH T h 513 £
BHiz ) OFITEHEY S OSENKREL RAEAITH -7z, BE L ORRTIIEEE
BERBIZELEN LEBNDEMIZH LN TR, RLEEOFRFETOEL X
IThkZE Motz (BEE 10 OFHT, -3,080~19,400 F(-28~176 K1),

FIFCRT 2T ORFBRMGIE Z 9T Uiz & 2 A, TEEROEMIT -9 5 W
FELTEKL, =AM FRERBRLIDHFELH D], 0 TFEHOEL>E AR
X<, BEIZLDEVBRLRWN EWIHIHERTHVRITOLERMGELILE
&S 2RNWI ENRB I, RFEFRICESS L. SEOR RN E
BT D012, OREDOFIFITHT 2 2HBEICB T DB EROER L
FOXEERH THIENBOBREZROERLARIZTAIZ L, Oz L

93



THERLENLIRHACHELRMSELETNVEHET DL Z L, OEROMER
[EFEF—Z A\ o2 2 M) & TaR b EHREE OBROTF L] 2
THEMIZREShD Z L, PBCRIIZRD A TWD B2 DD,

54



V. EHIHITLRME (AGE) LZEEM (0J&  BXRSE)
c.f. Health Policy. 2005. (in press)

Inequity in the price of physician activity across surgical procedures
Hayashida K, Imanaka Y.

Abstract

Objectives: A rational payment system is being sought in Japanese health care - one that
accurately reflects the required time and the level of technical difficulty when valuing
physician activity. The objective of this study is to examine the current surgical payment
system in Japan by clarifying the hourly values allocated to physician activity.

Methods: This study focused on the twenty two surgical procedures most frequently
registered in our study database of administrative data gathered from eleven teaching
hospitals in Japan. The current fee-for-service reimbursement system does not formally define
which cost components surgical fees cover. It was therefore necessary for us to examine
directly each reimbursement item to determine which component it represented. Next we
examined the current system from the following viewpoints: 1) variation in the hourly values
allocated to physician activity, for an individual surgeon or a surgical team, among types of
surgery by using the actual data; and 2) the association between the hourly values and the
operation time or the level of technical difficulty.

Results: The hourly values allocated to physician activity were low (61.0 dollars and 121.5
dollars per a surgeon: means of case 1 and case 2 estimations). The hourly values varied
inequitably among types of surgery (from -28 to 237 dollars and from 6 to 328 dollars: ranges
in the case 1 and case 2 estimations). When long surgeries were excluded, shorter surgeries
tended to have higher hourly values. The association between the hourly values and the
difficulty level was less clear and their variation was large even at the same difficulty level.
Conclusion: In the current payment system, the surgical fee is deemed to include fee for
physician activity as well as materials, equipment and so on. To develop a rational payment
system, first, the scope of the surgical fee and that of the physician activity fee should be
separated and clearly defined. Second, the latter should be modeled to reflect the manpower
volume and the level of technical difficulty needed for each surgical procedure. Third, fees

should be set by utilizing the cost estimates with empirical data.
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1. Introduction

In Japan, most health care providers are reimbursed on a fee-for-service basis
according to the fee schedule that sets prices uniformly at the national level [1]. However,
increasing medical demands and protracted economic recession necessitate a reform of this
payment system. The Japanese Ministry of Health, Labour and Welfare has undertaken a
review of the reimbursement system in an effort to determine the factors that drive hospital
and physician fees [2]. In a trial initiated in April 2002, the majority of the fees billed by
advanced treatment hospitals are being reimbursed through a prospective payment system
based on a Japanese casemix classification. However, a concrete policy regarding
physicians’ fees remains open, although the policy direction has been decided: considering the
difficulty level, the time, and the technical capability in evaluating physician activity.

The current fee-for-service reimbursement system does not formally define which
cost components are covered by the surgical fee. The current system lists only the total
prices for surgical procedures and some materials. This lack of detail gives the impression
that the reimbursement scale is occasionally unfair.  In fact, it is uncertain whether the prices
are appropriate or not.

The Japanese Joint Committee of Social Insurance by the Multidisciplinary Group of
Surgical Associations (GAIHOREN) developed the original calculation method for surgical
fee reimbursements. According to the latest report [3] published in December 2003, the
reimbursement levels are based exclusively on staff costs. The report explains how the level
of technical difficulty, number of attending staff and the operation time are estimated based on
data from the Japanese Surgical Societies, and presents approximate prices. However, this
trial has the limitation of using only estimated values, and not actual data, such as operation
time.

It is essential to judge as accurately as possible whether the evaluation of physician
activity in the published surgical fees is appropriate. The purpose of this study is to examine
the current surgical payment system in Japan from the following viewpoints: 1) variation in
the hourly values allocated to physician activity, for an individual surgeon or a surgical team,
among types of surgery by using the actual data; 2) the association between the hourly values
and the operation time or the level of technical difficulty. This is a necessary first step

toward establishing an appropriate surgical payment system in Japan.

2. Methods
2.1. Study surgery
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We selected only those surgical procedures that were represented by 50 or more cases
in our study database that included both appropriate coding and operation time data. Twenty
two procedures met these criteria. Their names and corresponding procedure codes of
International Classification of Diseases, 9" Revision, Clinical Modification (ICD-9CM) were:
1) Open reduction of fracture (scapula, brachial, thigh) (79.21, 79.25, 79.29, 79.31, 79.35,
79.39); 2) Meniscectomy (80.6); 3) Arthroplasty with prosthetic replacement (shoulder, groin,
knee) (81.52, 81.54, 81.81); 4) Incision of brain (01.39); 5) Clipping of ancurysm (one spot)
(39.51); 6) Intraocular lens insertion with cataract removal (13.7); 7) Tonsillectomy (28.2); 8)
Removal of lung cancer (lobectomy) (32.3, 32.4); 9) Coronary-artery bypass graft surgery
(two or more grafts) (36.10, 36.12, 36.13, 36.14); 10) Repair of inguinal hernia (53.0, 53.1);
11) Cholecystectomy (51.22); 12) Laparoscopic cholecystectomy (51.23); 13) Appendectomy
(47.09); 14) Colostomy (46.1); 15) Excision of hemorrhoids (49.46); 16) Removal of calculus
or foreign body from bladder without incision (57.0); 17) Transurethral resection of prostate
(60.29); 18) Excision of uterus lesion and hysteroscopy (68.29); 19) Total hysterectomy (68.4,
68.59); 20) Cesarean section (emergency) (74); 21) Cerclage of cervix (Shirodkar, Lash)
(67.5); and 22) Abortion (less than 11 weeks of gestation) (69.01, 69.51).

2.2. Analysis framework

Neither the pricing mechanism of the surgical fee nor the scope of which costs are to
be covered by the surgical fee is clear. We therefore clarified them by examining each
reimbursement item to determine which component it represented, and by clarifying the
remaining components that the surgical fee should cover. As Table 1 shows, it is reasonable
that surgical fees basically include staff costs, partial material costs and facility and equipment
costs. In this study, we assumed that this is the basic composition.

For material costs, in certain surgeries, large material costs are included. We
therefore verified those costs when necessary. For facility and equipment costs, it is uncertain
how facility and equipment unit costs should be estimated although they should probably
increase in proportion to time. We therefore used three kinds of facility and equipment costs
in calculating hourly values for physician activity. For the operation time, we increased the
figure by 30 percent from collected actual data for estimating hourly values because we need
to take pre- and post- operation time into consideration, but the time added was a minimum of
30 minutes and a maximum of 120 minutes. This value of 30 percent was adopted based on
the method used by the GAIHOREN report (4™ edition) [4] and the results of interviews to

surgeons.
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