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developed in 2003 in Japan'~®), and to estimate
regional needs for health care services according to
disease structure and the stages of diseases.

s Methods

Using 9.4 million micro data records from patient
surveys obtained from the Ministry of Health, Labor
and Welfare, we have constructed a data warehouse
with dimensions including year, regions, disease clas-
sification, and age for multidimensional OLAP anal-
ysis. Included in the survey data were facility
information on all hospitals, outpatient data, and dis-
charge data extracted so that the data represent each of
47 prefectures for outpatient data and 360 secondary
medical service areas for inpatient data. Each patient
record was assigned to one of 1132 primary case mix
classifications of the DPC, as determined from the
ICD10 code and operation information,

Regional needs for health care services by DPC
groups and stages of diseases were estimated from the
regional disease structure and the average quantity of
health services provided by acute care hospitals
obtained from DPC claim data. The needs for acute
care beds were estimated from the number of patients
and the average hospital stay in acute care hospitals
where the DPC system is applied. The needs for ICU
beds were estimated from the average use of ICU beds
obtained from DPC claim data. Similarly, needs for
expensive radiographic equipment were estimated

Admission per year
4000

060050 hepatic cancer

)

from the quantity of the corresponding radiography
services estimated from DPC claim data. Regional
health costs for acute care services were estimated
from the regional disease structure, expected hospital
stays for specific diseases, and the relative weights for
DPC groups.

% Results

Regional differences in disease structure were
elucidated by multidimensional cross tabulation for
dimensions including DPC groups, length of stay and
types of operations. As shown in Figures | and 2,
operation-related short stays are dominant in the met-
ropolitan area whereas long stays related to vascular
diseases and cancer are dominant in the rural area.

From the patient database based on the DPC case
mix classification, the length of stay, procedures per-
formed, and actual needs for acute care hospital beds
were estimated and revealed a large excess of acute
care beds in most regions of Japan (Figure 3). Using
similar methodology, actual regional needs for emer-
gency rooms, intensive care units (ICU), expensive
imaging equipment such as MRI and PET, and long-
term care hospitals were estimated and simulative
model plans for regional health care covering the
spectrum from preventive and primary care to long-
term and terminal care were designed. In addition,
regiona! medical expenses for acute care were esti-
mated from standardized relative weights for DPC

040040 lung cancer ™~ J .4

DPC disease code

Length of hospital stay

Figure 1. Profile of elderly patients in Tokyo metropolitan area
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Figure 2. Profile of elderly patients in a rural area near Tokyo

groups, number of patients and length of hospital stay.

Local governments are required to establish med-
ical service areas (MSAs) and to plan regional health
care delivery. Secondary MSAs are established to
assure that most medical services can be provided to
residents within the designated areas, whereas pri-
mary MSAs are for primary care and tertiary MSAs
for advanced care. We identified considerable gaps
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between actual medical service areas and the second-
ary MSAs established by health departments of local
governments for several diseases including breast
cancer and ischemic heart diseases. In Figure 4, the
residential areas for patients are shown on the left and
MSAs for admitting hospitals are indicated by the
color bars for cardiac surgeries. It is conceivable that
four functional MSAs could be formed rather than the

Number of beds needed for acute care
Current number of hospital beds

Figure 3. Estimation of number of beds needed for acute care
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Medical service areas (MSA) by hospitals and patient residences
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Figure 4. Functional and actual medical service areas different from administrative areas

designated 13 MSAs. We have found functional
reconstruction of MSAs to be more frequently
observed for elective and relatively high-tech surger-
ies such as cardiac intervention and surgeries for
malignant diseases, indicating patients’ preferences
and traveling to hospitals with a high volume of sur-
geries and interventions even when they are available
in other MSAs.

% Discussion

We have shown the feasibility of arranging
regional health care delivery plans using the DPC case
mix system and national patient database. Required
health care resources in the districts were easily esti-
mated from the DPC-based disease structure and the
average use of health services predicted for the rele-
vant DPC groups.

DPC-based estimation of disease structure has the
following advantages: First, the recognition and
improvement of transparency for professional medi-
cal information are anticipated to be simplified. Local
governments are required to assess the efficiency and
the quality of health services, to plan the delivery of
health services, and to provide related information to

residents in the designated areas. However, the major-
ities of officers in charge of local governments are not
specialists in medicine and are not familiar with dis-
ease names and medical professional terms. By using
the DPC system, they can share professional informa-
tion with medical specialists. This advantage is the
same for insurers and patients. These groups can eas-
ily share medical professional information with doc-
tors and other health care providers.

Second, reference data can easily be obtained for
the assessment of differences in the efficiency and
quality of health care in one district as compared to
those in other districts. It is well known that there are
large geographical variations in the efficiency of care
provision, including the average length of hospital
stay and cost per admission in Japan. It is expected
that these variations can easily be assessed by using
the DPC system, since increasing quantities of hospi-
tal performance data are being published for acute
care hospitals where the DPC payment system is
applied.

Finally, the DPC system can be used for health
care resource allocation in the region. From the dis-
ease structure in the district and standardized resource
utility per DPC group, health resources including

Copyright© 2007 JSHSS. All rights reserved.
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acute care beds, medical staff, and medical equipment
can be appropriately allocated. The strategic resolu-
tion of the nursing staff shortage, which has recently
been reported in rural areas of Japan, by DPC-based
resource allocation for hospital beds and the work
force can hopefully be achieved. Inaddition, the noto-
rious excesses in radiographic scanning machines in
Japan, which potentially diminish the efficiency of
health care resource utilization, can be accurately
assessed by DPC-based resource allocation and over-
investment in these types of equipment by hospitals
can potentially be restrained.
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Abstract

Objectives With grealer concern for efficient resource
allocation and profiling of medical care, a case-mix clas-
sification was applied for the per-diem payment system in

Japan. Many questions remain, one of which is the role of .
comorbidity and complication (CC) in grouping loglc We

examined the association of the number of CC thh the
length of hospital stay (LOS) and hospital mortahty as well
as the proportion of LOS high outliers in l9§ma_|or diag-
nostic categories (MDCs).
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Methads ThlS study wa\g “a sccondary data analysis
embedded in a government research project, including
anonymous claims and cllmcal data during a 4-month
period from\JuIy 2002. Evcry 19 MDC, LOS, hospital
mortahty or propomon of LOS hlgh outliers was compared
by the number, of CC-and- presencc of any procedures.

ResultS\ From "82-.special” “function hospitals, 241,268
patlents were enrolled in this study. Among all patients,
50.5%" were Jidentified without any CCs, 32.4% with one or
two, 13. 4% ;wnth three or four, and 3.7% with over five
CCs. The overall mean LOS was 22.15 days and hospital
monallty 26 05 cases per 1,000 admissions. In any MDC,

.. LOS.and the proportion of outliers increased as the number

of CC.rose The mortality rate increased prominently in the

B resplratory system and the hematology system.

Conclusions This study demonstrated that the occurrence
of more CC caused longer LOS and higher mortality in
some major disease categories. Further study will clarify
the association of the weighted CC with resource use
through controlling procedures specific for MDC.

Keywords Comorbidity - Complication - Resource use -
Mortality - Case mix

Introduction

The role of comorbidities and complications (CC) in
inpatient medicine has been an intense area of investi-
gation, due to their impact on resource use, mortality,
functional status, quality of life, and delivery of health
care in Western societies [1-6]. Research on the impact
of CC on healthcare utilization and quality of medical
care is needed, as this is important to hospital payment
systems and medical outcome studies [7, 8]. Many
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health-related problems increase with age, especially with
respect to the number of chronic conditions [1]. As the
proportion of chronic conditions increases across popu-
lations, practice behaviors will change that will impact
hospital costs. Meanwhile, innovative procedures have
been advocated for the elderly [9, 10]. Under these cir-
cumstances, the impact of CC or age on hospital resource
utilization has been examined for diseases such as dia-
betes mellitus or for hospitalizations of trauma patients
(11, 12].

In response to increasing costs associated with the
rapid evolution of healthcare technology, cost contain-
ment policies and case-mix classification systems have
advanced worldwide over the past 20 years [7, 8].
However, problems have emerged in situations where
some patients are under-reimbursed if they have more
CCs and have consumed more hospital resources than
those with fewer CCs. Munoz et al. [13] reported major
inequities in Diagnosis-Related Group (DRG) prospective
payment systems for pediatric patients. Jencks et al. [14]
showed that the number of recorded diagnoses was
no higher for patients who died than for those who
survived. These studies focused on selected conditi
such as pediatric illnesses, cardiovascular diseas
pneumonia.

In this study, our goal was to demonstrate
tion of CCs with resource use and outco

systematic research has
and the results may hay

3,
he relationship
1 of LOS high Gutliers and the

We conducted a secogd%ry data analysis of a government
research project on DPC development. Anonymous claims
information and clinical data were provided by the Min-
istry of Health, Labor and Welfare (MHLW) through a
research contract. Clinical data and claims information,
merged into a standardized electronic format, were gath-
ered by the MHLW for 266,677 patients who were

@ Springer

discharged from 82 academic hospitals (80 university
hospitals, National Cancer Center, and National Cardio-
vascular Center) between 1 July 2002 and 31 October
2002. The Japanese MHLW permits up to seven CCs (four
comorbidities and three complications) to be listed in the
DPC dataset. From this original dataset, we selected cases
with a LOS of up to 365 days and excluded patients who
died within 24 h of admission. A total*of 241,268 patients
were enrolled in the study. We categohzed patients into
three groups according to the ”
(absent, 1 or 2, 3 or 4, and 540rT o1
Munoz et al. [15].

hile patients not undergoing any
roccdure compnsed the “medical group.” We

tient characteristics were analyzed in terms of gender,
age (under 15, 15-64, and 65 years or older), and number
of procedures. The association between CC category and
each of these patient characteristics was assessed using
Fisher’s exact test. The association between these patient
characteristics and MDC was also assessed.

The mean age, LOS, and mortality rate per 1,000
admissions were calculated for each CC category and
compared using analysis of variance (ANOVA). The mean
LOS (days) and mortality rate (per 1,000 cases) were
illustrated using spider-radar charts, stratified by treatment
group (surgical or medical) and MDC. ANOVA was used
to compare the mean LOS and mortality rate by treatment
group for each MDC.

To define the proportion of high LOS outliers, we
identified the 95th percentile of LOS for each MDC and
categorized patients beyond that LOS into eight groups
(e.g., four CC groups by two treatment groups). We
then calculated the proportion of high LOS outliers
(the numerator is the number of LOS outliers and the
denominator is the number of all patients in the eight
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Table 1 The proportion of

comorbidity and complication Major diagnostic category Absent One or Three or Over five N
category by presence of two four
procedure and MDC (%) Overall Medical 478 338 149 35 123,895
Surgical 534 309 11.8 39 117,373
MDC1  Nervous system Medical 462 35.1 15.3 34 12,292
Surgical 44.7 32.2 16.0 7.1 3,810
MDC2  Eye system Medical 65.9 253 77 o~ L1 1,854
Surgical 54.5 99 7 27 17974
MDC3  Ear, nose, mouth, and throat ~ Medical 62.4 857 23 5,881
system Surgical 65.0 -6 8,374
MDC4  Respiratory system Medical 44.2 14,666
Surgical 47.0 3,609
MDC5  Cardiovascular system Medical 32.0 12,264
Surgical 31.5 10,768
MDC6  Digestive tract, hepatobiliary Medical =4 20,697
and pancreas system o 24383
MDC7  Muscuoskeletal and connective 7,671
tissue system : 11,018
MDC8  Skin and subcutaneous tissue 27 3,500
system 24 671
MDC9  Breast system 2.9 1,i44
1.1 2,532
MDCI10 42 8,156
52 2,784
MDC11 3.8 10,031
43 7,359
2.5 6,195
24 10,951
8.1 4,967
12.7 613
Medical 49.6 320 12.9 5.5 4,386
Surgical 66.0 240 7.3 2.8 4,202
Medical 64.0 28.8 6.4 0.8 1,916
Surgical 70.0 20.0 5.0 50 20
Injury, burns, poisonings and Medical 53.9 34.1 104 1.6 3,580
N toxic effect of drugs Surgical 62.1  26.1 9.0 29 6,083
Vental health system Medical 47.1 314 16.7 4.8 1,256
Surgical 0.0 0.0 0.0 0.0 0
Systemic infection Medical 419 34.1 16.4 7.6 962
Surgical 29.2 30.3 17.8 22.7 185
MDCI19 Miscellaneous Medical 46.2 329 15.7 5.2 2,477
Surgical 549 29.7 1.3 4.1 2,037
groups) and demonstrated it with a broken line for  Results

each MDC. Statistical analyses were performed using
SPSS version 14. All reported P values were two-tailed,
and the level of significance was accepted as less than
0.05.
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The most frequently documented MDC was the digestive
track, hepatobiliary, and pancreatic diseases (45,080 cases,
18.7% of all study cases) and the least frequently
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documented MDC was systemic infections (1,147 cases,
0.5%). Eye diseases were more common in the surgical
group (17,974 cases, 80.7% of all eye diseases), while
patients with mental disorders received no surgical treat-
ment. When stratified by CC category, pediatric diseases
had the highest proportion of no CCs (64% in the medical
group and 70% in the surgical group) and cardiovascular
diseases (32% in the medical group and 31.5% in the
surgical group) had the lowest proportion of no CCs. On
the other hand, hematological diseases (8.1% of medical
patients and 12.7% of surgical patients) and systemic
infections (7.6 and 22.7%, respectively) had the highest
proportion of patients with five or more CCs (Table 1).
Among the 241,268 patients in the study population,
50.5% (47.8% of the medical group and 53.4% of the
surgical group) had no CCs; 32.4% (33.8 and 30.9,
respectively) had one or two CCs; 13.4% (14.9 and 11.8%,
respectively) had three or four CCs; and 3.7% (3.5 and
3.9%, respectively) had five or more CCs. The proportion
with no CCs ranged from 41.2% (38.6% of medical group
and 43.8% of surgical group) in patients 65 years and older
to 65.5% (60.4 and 72.8%, respectively) in patients less

than 15 years. The proportion of patients with one or two
CCs ranged from 25.9% for those less than 15 years to
35.4% for those 65 years or older; the proportion with three
or four CCs ranged from 6.5 to 18.2%; the proportion with
five or more CCs ranged from 2.1 to 5.2%. There was no
gender difference in the proportion of the four CC cate-
gories. In both the medical and surgical groups, the
proportion of patients with no CCs ard. with five or more
CCs was statistically different by‘age“and gender. There
was a significant difference in ghé /iiri;ber of procedures for
the four CC categories (Tablé:2):

Overall, the mean age‘was
LOS was 22.15 days. For'patients with no/C(¢
CCs, three or four CCs, and:five: or'__ni'brp"CCs, the mean
5926 years, respec-

Table 2 The proportion of

comorbidity and complication Category SZ:C(}%) N
category by age, gender,
and presence of surgical Overall* 3.7 241,268
procedure (%)
35 123,895
39 117,373
2.1 25,969
24 15,282
1.6 10,687
3.0 126,982
29 64,097
3.0 62,885
. . 52 88,317
Medical 38.6 36.4 202 4.8 44516
Surgical 438 34.5 16.1 57 43,801
Female 523 319 12.4 3.4 112,243
Medical 48.5 33.9 14.2 34 56,229
Surgical 56.1 29.9 10.6 34 56,014
Male 489 328 14.3 4.0 129,025
Medical 47.1 338 15.5 3.6 67,666
Surgical 51.0 31.8 12.9 43 61,359
Number of procedures*
1 59.3 27.9 10.0 2.8 78,456
2 46.1 35.1 13.7 5.1 25,108
3 31.1 44.0 17.7 7.2 7,354
4 41.7 343 17.2 6.7 4,698
* Statistically significance at 5 19.9 39.8 25.4 14.9 1,757
P < 0.001
@ Springer
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Table 3 Descriptive characteristics of study variables by comorbidity or complication category and proportion of comorbidity and complication

category by mean age, LOS, and mortality, stratified by treatment group

Overall

Comorbidity and complication category

Absent One or two Three or four Five or more

Mean age* (SD) 51.23 (23.39)

4709 (24.15) 5383 (22.34)  59.05(20.02)  59.26 (20.72)

Medical 50.51 (0.07) 46.15 (0.10) 52.56 (0.11) 58.19 (0.16) 57.53 (0.34)
Surgical 52.18 (0.07) 47.98 (0.09) 55.29 (0.11) 60.20 (0.16) 60.91 (0.28)
Mean LOS* (SE) 22.15 (0.051) 17.38 (0.06) 23.44 (0.09) 30. 60 (. 16) 45.47 (0.40)
Medical 20.39 (0.07) 16.02 (0.09) 21.12 (0.12) 27 50 0.20) 42.52 (0.56)
Surgical 24.02 (0.07) 18.67 (0.08) 26.12 (0.14) | a 34. 74 0.27) 48.30 (0.56)
Mean mortality per 1,000 cases* (SE) 26.05 (0.32) 13.51 (0.33) 26.94 (0.58) .k49.69 (1.21) ,,/104.09 3.24)
Medical 36.92 (0.54) 21.90 (0.60) 37.22 (0.92)™ . 62.29 (l.7§)/ -7130.63 (5.11)
Surgical 14.58 (0.35) 5.58 (0.30) 15.06 (0.64) 3291 (1{52)//' 78.76 (3.99)
SD standard deviation, SE standard error - - \‘\ ‘
* Statistically significance at P < 0.001 /~//’ e N N
ey T AN

The mean age and LOS were higher in the surgical group
than in the medical group, although mortality was higher in
the medical group.

The LOS for all MDCs, except for pediatric diseases,
increased as the number of CCs increased. In particular, the
mean LOS across the four CC categories was longer-for —~
hematological diseases, whereas for eye diseas;sf it.was™
shortest and increased relatively slowly acrgés jth/e cC
categories. There was a significant difference 1p ~rqéan LOS
among the four CC categories within every I\ZIDC, except
for the pediatric surgical group (P = 0.084) (Flg 3!)’

Across the four CC categories, .the. mortahty‘ ate was
higher for respiratory dlsease/ dxgesuve tract, hepatoblhary

™.

i

Ve ~

e

-

Fig. 1 LOS (days) and number

N\
Overall MDC1 - MDC10 Medical™

and paricre’atic diseases, and. hex:natologiczil di'seaseq than in
other MDCs. The mortality rate was approxnmalely zero for
eye dlseases skin and soft tlssue dledbCS mental disor-
ders, and in_the pediatric surglcal group. Apart from these
MDCs, the surgical group had/a lower mortality rate than
the_ medlcal group for resplratory diseases, as well as for

\dxgesuvc tract; \hepatoblhary and pancreatic diseases. There

were 51gmﬁcant différences in hospital mortality among the
CcC catpgoqcs within every MDC, except for eye diseases
(medical; P‘;(:: 0.793, surgical P = 0.928), skin and soft
tissue df‘sea@:cs (P = 0.171), endocrine, nutritional, and
metabolnc diseases (medical: P = 0.920, surgical P =
0. 416), and’ mental disorders (P = 0.223) (Fig. 2).
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1: stalisticalty insignificance (p=0.084)
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Fig. 2 Hospital mortality (per
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Discussion

This study describes the characteristics of patients with CC
and the association of LOS and mortality rate with the
number of CCs by analyzing a large administrative dataset
from Japan. To our knowledge, this is the first study to
provide a profile of LOS, hospital mortality, and proportion
of LOS high outliers across several diseases from a large

@ Springer
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t p=0.171},

_ “prominent for neonatal and
iseases. Mortality was particularly high among

ategories for eye diseases, skin and soft tissue dis-
ases, mental disorders, or in the pediatric surgical group.

There were several limitations to this study. First, we
gathered information from patients who were discharged
during only a 4-month period in 2002. Claims data,
including some clinical variables, are now being collected
throughout the year, so that it will soon be possible to
produce this type of study with a larger database. Second,
coding accuracy and quality were not taken into consid-
eration. At the start of this study, comorbidity was defined
by the MHLW as an associated disease or disorder at
admission, regardless of whether that condition was acute
or chronic and stable; complication was defined as events
occurring unexpectedly or owing to a planned procedure
after admission. Both of these were listed separately in the
dataset. Although there may be no case-mix classification
system in the world where the quality of coding can be
assured without chart review, coding guidelines and coder
training have been promoted by the Japanese Society of
Medical Record Administration. The peer review organi-
zation system for coding behavior and DPC creep will be in
demand, just like in other countries that are already
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utilizing those kinds of case-mix classification systems
[16—19]. Third, there was a limitation of coding slots in the
DPC dataset, whereby only seven secondary diagnoses
(four comorbidities and three complications) could be lis-
ted. However, the dates and the amount of life-support care
or pharmaceutical agents, which may serve as proxy data
for some comorbidities or complications, were electroni-
cally collected in this DPC database [20]. A more detailed
and promising analysis of this data is expected in the near
future.

Given the paucity of this kind of analysis in the litera-
ture, it is useful to document the mean LOS, mortality
rates, and proportions of LOS high outliers by MDC and
treatment. In general, economic incentives may induce
problems like creeping or changing of coding response,
whereby institutions may list more CCs or truncate chronic
diagnoses unrelated to resource use, outcome, or payment
[21]. As a result, the number of recorded diagnoses on the
medical chart may not be significantly higher for patients
who die than for those who survive, and the number of CCs
would not be a reliable index for predicting complications
or hospital mortality. Therefore, setting aside the problem
of coding accuracy, this study provides basic but instruc--..
tive suggestions, as the results were free of repomng blas.
due to the lack of opportunities for the up- codmg of CCs
before the start of the DPC-based payment system

Overall, the mean LOS in Japan may be longeréthan that
in Western countries. Japanese hospitals ac ornmodate
patients with both acute and sub-acute or chronig
functions that are typically performéd_'by dlfferent facﬂmes
in Western countries [22]. ;able 3”shows that the\overall\
mean LOS was 22.15 days. (20 39-42. 52\days in medrcal
DPC and 24.0248. 30 in surgrcal DPC), whrch’ is two to six
times longer than any other country m the OECD Health
Data [23]. These hosprtals may not/be /representatrve of7

accurately ,«reﬂect ortallty and résource consumption,
which would ot be;captured in Westem data that do not
include dafa from extern | care facnllt\res and other auxil-
1ary health facilities. It rmght be the strength\of this study.

\In our study, as thé number of CCs mcreased resource
use mdxccs\tended to,increase for all MDCs, which corre-
sponded\t\o the%esults of Munoz et al. {15]. They reported
that hospital cost LOS, percentage of LOS outliers, and
mortality mcreased .as the number of CCs per patient
increased, even for patrents categorized into medical non-
complications dnd\%comorbrdrty-strdnﬁed DRG groups,
resulting in financial risk for hospitals without any DRG
adjustments based upon CCs. In another study by Munoz
et al. [13], major inequities in the DRG prospective hos-
pital payment system were confirmed for pediatric patients,
generating a financial burden for hospital management. For
example, if hospital cost correlates positively with LOS,
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“~adjuvant therapy [25]. Among these diseases,

hematological diseases or systemic infections may cause
more financial loss, while eye diseases may not. Such
comparisons have policy implications, and further studies
are needed to examine the presence of cost-profit differ-
ences in Japan’s DPC system.

The number of CCs may also be selected as a risk factor
for LOS or hospital mortality for respiratory diseases, as
well as for digestive track, hepatobiliary, and pancreatic
diseases. The number of procedures specific for these
diseases, clinical severity, or dxfﬁculty of executing a
procedure in terms of experience or time consumed may
affect LOS, mortality, o{r/LQS outlier among the MDCs.
Further evaluation will be. needed to describe' the associa-
tion of these clinical variables with the number of CCs or
some targeted CCs specific for every MDC.

The first key “of DPC-classification is principal diagnosis
and types of procedures or*‘CCs determmed by the DPC
group [94} “All of these determmant elements are listed in
the DPC deﬁmuon table where many kinds "of:CCs are also
contamed‘ ranging from chromc stable illnesses, such as
dxabetes mellrtus without organ damage to acute or critical
condmons, such as cardiogenic. shock [14, 15]. Each MDC
~.includes several CCs determmed by the opinion of experts
from._the relevant specnaltles /Our research team was

\requested to |dent1fy the.CCs responsible for more resource

use ‘or hrgher mortality, while controlling for variables
affeclmg those indices, such as demographics and treat-
ment. Accordmg to the report of resource use variation
in cardlovascular diseases and malignant respiratory or
|nlestmgl neoplasms, CCs had less incremental effect on

_ the proportion of variance in LOS or total charge than other

variables, such as treatment type and intensive or neo-
CCs of
gastric or colonic neoplasms explained more variation than
those of any others. Some CCs are strongly associated with
other CCs, such as hypertension with atherosclerosis.
Therefore, further analyses of this kind will be needed to
identify CCs that consume more resources, particularly for
musculoskeletal diseases and neonatal disease. Through
this type of systematic investigation, we can readily answer
questions such as “Is the number of CCs correlated with
resource use or outcome?” or “Which factors have the
greatest impact on LOS or per diem payment: the number
of CCs, a specific CC, or certain treatments?” In making
decisions about payments, answering these types of ques-
tions will facilitate and improve financial allocation. Tn
addition, health policy makers could examine the extent
to which the number of CCs can explain variations in
resource use or outcomes, enabling a systematic compari-
son of healthcare performance across MDCs.

In conclusion, we assessed the association of the number
of CCs with LOS, hospital mortality, and the proportion of
LOS high outliers. In alt MDCs, LOS and the proportion of
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outliers increased as the number of CCs increased. This 9. Clark MA, Bakhai A, Lacey MJ, Pelletier EM, Cohen DJ. Clin-

study demonstrated that the number of CCs should be taken ical and economic outcomes of percutaneous coronary
Y interventions in the elderly. Circulation. 2004;110:259-64.

into consideration in risk adjustment for mortality, espe- 10. Harrell AG, Lincourt AE, Novitsky YW, Rosen MJ, Kuwada TS,

cially for respiratory discases, digestive tract, hepatobiliary Kercher KW et al. Advantages of laparoscopic appendectomy in

and pancreatic diseases, and hematological diseases. Mor- the elderly. Am Surg. 2006;72:474-80.

tality rates were not associated with CCs for eye diseases, !l Struijs JN, Baan CA, Schellevis FG, Westert GP, van den Bos
. . . . . GA. Comorbidity in patients with diabetes mellitus: impact on

skin and soft tissue discases, mental disorders, and in the medical health care utilization. BMC Health Serv Res. 2006:6:84.

pediatric surgical group. Further studies are needed to 12. Bergeron E, Lavoie A, Moore L, Clas ‘Rosmgnol M. Comor-

investigate the type of CCs that impact outcomes and bidity and age are both independentiip édictors of length of
resource use, as well as to assess the impact of CCs on hospitalization in trauma pauents/C .Surg 2005;48: 361.—6.

. . . 13. Munoz E, Lory M, Josephson J{' dstem J, Brewster J, Wise L.
treatment selection. Calculating resource use or mortality Pediatric patients, DRG hoépi
with weighted CCs, comparative profiling of CCs, and J pediatr. 1989:115:545-8 __
determining associations of CCs with financial burden 14. Jencks SF, Williams DK, *Kay TL. Assessmg[, ospltal -associated
across MDCs may all play important roles in policy mak- deaths from d'“h‘“gc data. JAMA ,1988 206: 2240-6.

ing for an equitable payment system.
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