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Diagnosis-Procedure-Combination (DPC) data and an international

Estimation of per-case hospitalization charges from

comparison of hospital prices
Etsuji OkamoT0, Toshiro KUMAKAWA
National Institute of Public Health

Abstract

Objectives: OECD launched a project to compare price levels of hospital charges internationally using
purchasing-power-parity (PPP). The comparison is made for seven disease categories from internal
medicine, 21 surgical procedures and four day-surgeries using per-case charges covering admission to
discharge. The results of a pilot study in 16 countries are already published. To obtain Japan’s data, the
per-case hospital charges of said categories and procedures were estimated and compared with the
results of the pilot study.

Methods: The per-case hospital charges were estimated from the “survey on the effects of the
introduction of DPC (diagnosis-procedure-combination) reimbursement” by applying log-normal
distributions to the 25th, 50th, 75th and 90th percentiles of length-of-stay (LOS). Surgical procedures
and anesthesia are reimbursed on a fee-for-service basis and surgical charges were added to the
estimated hospital charges.

Results: Comparison was made in terms of seven disease categories from internal medicine and 17
surgical procedures. Japan was ranked as most expensive for cholelithiasis (top among 15 countries)
and least expensive for PTCA (percutaneous transluminal coronary angioplasty) (11" among 17
countries). Japan was ranked above the middle in 17 out of 24 categories/procedures.

Conclusions: Japan’s hospitals were rather expensive among OECD countries due mainly to the
excessively long LOS. Japan’s LOS was longest in 19 out of 24 categories/procedures. Japan was ranked
4™ among 11 countries even for its shortest LOS of angina).

keywords: hospital charges, diagnosis-procedure-combination (DPC), length-of-stay, log-normal
distribution
(accepted for publication, 3rd November 2014)

I. Objectives

OECD is conducting the “Hospital Purchasing-Power-
Parity (PPP) survey” to develop the internationally
comparable price indices of hospitalization. Hospitalization
charges are allinclusive charges including room and
board, medication and Iaboratory, surgery and anesthesia
covering the entire length of stay from hospitalization to
discharge. They are difficult to measure particularly in

Corresponding Author: Etsuji Okamoto

2-3-6, Minami, Wako, Saitama, 351-0197, Japan.
Tel: +81-48-458-6208

E-mail: atoz@niph.go.jp

countries with wide variety of length of stay. Japan’s
length of stay is the longest among OECD countries and
estimation of hospitalization per-case charges is a
methodological challenge.

We attempted to estimate the hospitalization charges
using Diagnosis-Procedure-Combination (DPC) data by
applying a statistical model of log-normal distribution and
compared the estimated per-case hospital prices with 12
OECD countries from the pilot study.
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II. Data and Methods

1. OECD hospital survey

OECD launched an international comparative survey
on hospital charges in 2008 and the results of the pilot
study on 12 participating countries is published [1]. It
collects the charges billed for certain “defined”
hospitalization (case types). To achieve international
comparability, the charges are compared using purchasing
power parity or PPE, a common tool for comparing price
levels across countries.

Case types include nine medical inpatient services
(AMO01-09) and 23 surgical inpatient services (IS02-24).
Medical services are defined by primary diagnoses and
surgical services are defined by surgical procedures.

2. Japan’s DPC classification

DPC is a Japan’s patient classification system for acute
care hospitalization consisting of 2658 categories in 2010
fee schedule, of which 1875 DPCs were reimbursed on a
per-diem basis (DPC per-diem payment system or DPC-
PDPS). DPC-PDPS are selected from categories with
sufficient sample size (N>=20) and patients classified
into the rest of DPCs will be reimbursed on a traditional
fee-for-service (FFS) basis.

PDPS hbundles room and board, medication and
injection, clinical procedures priced less than 20000 yen.
It does not include surgery and anesthesia, which will be
billed separately. PDPS is staged at three levels by the
length of stay. There is a maximum on the LOS and
prolonged hospitalization beyond the maximum LOS will
be reimbursed on a traditional FFS.

There were a total of 7,528 acute somatic hospitals with
899,385 acute care beds as of October 2011 according to
the Health Care Facilities Survey, of which 1,634
hospitals with 491,282 beds are assigned as DPC wards.
There were a total of 8,777,507 discharges from DPC
wards, of which 8,310,372 discharges (94.7%) were
reimbursed on PDPS for one year between April 2011
and March 2012.

Data of DPC-PDPS (1825 DPCs, N=8,310,372) are
available over the Ministry of Health, Labour & Welfare
website [2] and includes the following:

1) the number of discharges in each DPC broken down by:
(Dsex
(2)age groups (in eight categories: 0-2, 3-5, 6-15, 16-20,
21-40, 41-60, 61-79 and 80 or over)

®)prognoses at discharge (in eight categories: cured,
alleviated, improved, no change, exacerbated, death
due to the most resource-intensive diagnosis, death
due to other diagnoses, and others)

(4)the most resource-intensive diagnosis classified by

ICD10

(Bitypes of surgery provided if any (in Japan's local
surgery code called Keode)
2) distribution of length of stay (LOS)

(Dminimum, maximum, arithmetic mean, coefficient

of variance

(2)25th, 50th, 75th, 90th percentiles

A simplest way of calculating charges for a
hospitalization would be to break the arithmetic mean of
LOS into three stages and multiply with per-diem
reimbursement prices. For example, a DPC 010010xx010xx
(Brain tumor with no surgery) will be reimbursed 2878
points for the first 10 days, 2127 points between 11* and
21% days and 1808 points for the LOS over 22" day.
There was a total of 7469 cases and the arithmetic mean
of LOS was 23.58 days. Then, the charge of a
hospitalization can be calculated by 2878 points X 11 days
+2127 points X 10 days + 1808 points % 2.58 days = 57592.64
points.

Historically, Japan’s health insurance system fixed the
point charge at 10 yen. However, in DPC, each hospital is
assigned different level of point charge ranging from the
lowest of 8.922 yen to the highest of 13.556 yen. The
eventual price ranges from the lowest of 513,841 yen to
the highest of 780,726 yen for exactly the same case.

However, such a simple calculation is likely to
overestimate the charges because the LOS is not
normally distributed. The distribution of LOS is known to
be skewed to right because a small number of patients
stay exorbitantly long (The maximum LOS of this DPC
was 220 days).

In this study, we applied log-normal distribution to
better estimate per-case charges.

3. Method

Log-normal distribution functions were estimated for
each of DPCs (N=1875) using the 25th, 50th,75th and
90th percentiles LOS (X). Log-normal functions are
determined by geometric mean (GM, arithmetic mean of
ILNX)) and geometric standardized deviation (GSD,
standard deviation of LN(X)). GM and GSD were
estimated using Excel Solver to minimize the sum of
squares of the differences between the observed
percentile LOS and estimated percentile LOS.

Let the observed 25th, 50th, 75th and 90th percentiles
LOS be expressed as LOSo2s5, LOSos, LOSozs and LOSes
respectively. Further, the estimated percentile LOS using
an Excel function, LOGINV, is expressed as
LOGINV(0.25, GM, GSD), LOGINV(0.5, GM, GSD),
LOGINV(0.75, GM, GSD) and LOGINV(0.9, GM, GSD)
respectively (LOGINV is an Excel function to give X
value of a log-normal distribution of given GM, GSD and
cumulative probability, p and is expressed as X=
LOGINV{p, GM, GSD)):

GM and GSD were estimated to minimize the following

J. Natl. Inst. Public Health, 63 (6) : 2014 533



