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1 Abstract

This study complements the customary statistical homadgearalyses (i. e. the Introduction
computation of achievable variance reduction and the neimgidispersion within
DRGs) by means of a comparison of DRG systems on the levelssf DRGs.
The study is based on 900,000 records from Swiss hospitaistine years 2000to  Data
2003. The records were selected according to quality @iter
Pair comparisons were conducted to try to compute the divexgin the assignment  Method
of base DRGs of the AP-DRG, APR-DRG, AR-DRG, IR-DRG system®mg each
other, and for individual evaluations also according to 8@, LDF and CCS, and to
represent the results graphically. For this purpose, afieec"fractionation coefficient"
was developed. Visualisation was effected on the basigeftaps.
The study yielded the following results: the actual DRG sy (AP, APR, AR, IR)  Results
partially display similar grouping concepts in the medisphere. In this respect, the
greatest similarities exist between AP and APR, and betwRemd APR. In the sur-
gical sphere, AP and, to a lesser extent, AR were found to $@ve common features
with APR; apart from this, it became apparent that the safdglase DRGs are more
diverse in their make-up than medical base DRGs. The mospiauimous differences
were discovered between the surgical base IR DRGs and thiealbase DRGs of the
other DRG systems.
In order to be able to compare the SQLape categories withabe DRGs in spite of
the differing construction approach, the SQLape code ofrtam treatment was estab-
lished for each individual hospital case. In addition, s@malyses were also conducted
with the help of the primary SQLape codes computed by the faatwrer. Correspon-
dence with the other systems was relatively low. Howeverdifferent perspective also
can serve to detect deficiencies in the DRG systems.
In comparison with the CCS classification, which is also Hasea diverging con-
cept, all the systems showed great differences, with thgcliSQLape main treatment
categories being the exception.
The definitions of a great number of base DRGs are distindfgrént in the systems  Conclusions
under scrutiny. With regard to the choice of a DRG systens théans that it is not
merely a licenser and a cooperation model that are choseat e same time also a
certain way of viewing clinical treatment.
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2 Introduction

2.1 Starting point

One of the tasks of the SwissDRG projeist to select a national DRG system for
Switzerland. It is to be expected that the firsp svill consist in making an existing
system compatible with the coding systems used in Switzdri@ubsequently, the sys-
tem will be subjected to adaptation and corrections witheawtio making it usable in
Switzerland.

It is necessary that both the selection of, and any later fications to, such a sys-
tem should be based not only on economic calculations bateisubstantial clinical
analyses.

In view of the system selection, SwissDRG commissioned tetrim fur Infor-
matik und wirtschaftliche Medizin (ZIM) to compare selattbRG systems (APR-
DRG, AR-DRG, IR-DRG; SQLape) on the basis of the base DRGs. Sthdy thus
conductedwas then extended by ZIM. This paper presents the state ofdhedone
to date.

2.2 Relative clinical homogeneity

Examinations of DRG systems usually apply statistical hgemeity analyses, such
as the computation of variance reduction in respect of ken§stay or of costs, or the
calculation of the remaining dispersion of these variabligisin DRGs. Calculations of
this type serve to examine economic homogeneity: the degmgndriable that is meant
to be explained by the DRG classification is a variable thatteaor has been valued in
monetary terms. A DRG is economically homogeneous if thesazfthe cases assigned
to this DRG are similar.

The assessment of clinical homogeneity focuses on theigonest to whether syn-
dromes and/or treatments of patients that are assignec teatine DRG, are similar.
This question is less easy to answer by means of statistietthads. The measure
of correspondence between existing diagnosis and/or guveecodes might be able
to provide a pointer but will remain unreliable since someedifferentiate more
strongly than others and also since hospital cases of assitgjpe may be represented
equally correctly with differing code combinations.

As a way out of this situation, an attempt was now made, noss$ess clinical ho-

mogeneity as such, but to compare the clasgifiaaf hospital cases in different DRG
systems with each other. The more concordant the concienti@it hospital cases in
individual DRGs, the greater the "relative clinical homngiy".

1 http:// www.swissdrg.org /.

2 Fischer [Basis-DRG-Vergleiche, 2005].
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3 Data

3.1 DRG systems taken into account

The following patient classification systetngere examined: DRG systems

« AP-DRG-CH: All Patient Diagnosis Related Groups (HetsteBM, USA)#
+ APR-DRG 15: All Patient Refined Diagnosis Related Groups,(3SA).5

+ AR-DRG 5: Australian Refined Diagnosis Related Groups rlien)®

+ IR-DRG 2005: International Refined Diagnosis Related @so{8M, USA)!

In a number of evaluations, the following additional refere systems were used: Additional systems

» SQLape 2005: Striving for Quality Level and Analysis of ifat Expenditures
(Sqlape, Schweid.

+ LDF 2005: Leistungsbezogene Diagnosen-Fallgruppereftisch)?

+ CCS: Clinical Classification Software (USA).

Compared to established DRG systems, the SQLape systera diféeyent classifica- SQLape
tion concept. As in DRG systems, only one cost weight resaiteach hospital case.
Yet the SQLape system functions with a number of patient ggowhich is clearly
lower than the number of DRGs in DRG systems, that is to saly aity about 350
SQLape groups compared with 640 to more than 1200 DRGs. 3 pisssible because
only treatments and diseases are represented by SQLapesdratinot severity de-
grees. Instead of severity categories (e. g. DRGs with drowit CC) more than one
SQLape group can be assigned to one hospital case. Furtregrtine main diagnosis
does not decide the primary attribution of a DRG, but it isduge same way as all
secondary diagnoses.
All the hospital cases in the database were grouped acgpralithe mentioned pa-  Grouping
tient classification systems by Hervé Guillain and Dung Dpohthe CHUV (Centre
hospitalier universitaire vaudois, Lausanne).

3.2 Database

The database that was used contains just over 900,000 caseshie years 2000 Data base
to 2003. There are data from the Swiss APDRG Associ&tias well as the data sets® Table 1
additionally made available to the SwissDRG projébly the Swiss Federal Statistical
Office (SFSO).

The data from the Swiss APDRG Association come from the halspif the CHUV ~ AP-DRG-CH data
and individual hospitals in the Cantons of Ticino, Valaisl &feuchétel from the years
2000 to 2003.

The SFSO data come from hospitals all over Switzerland floenyears 2002 and  SFSO data
2003, with the SFSO selecting the data of those hospitaleénstirvey of medical
statisticd® which satisfied the following quality criteris:

3 Vgl. Fischer [PCS, 1997].

4 APDRG-CH [CW 4.1, 2003]; 3M [AP-DRG-CH, 1998].

5 http:// www.3m.com / us / healthcare / his / products / codirgfined_drg.jhtml.

6 http:// www.health.gov.au / casemix /.

7vgl. Mullin et al. [IR-DRG, 2002].

8 http:// www.sqlape.com /.

9 BMGF-A [LKF05-Modell, 2004]; http:// www.bmgf.gv.at / cmissite / themen.htm ? channel=CH0005.
10 http:// www.ahrg.gov / data / hcup / ccsicd10.htm. Vgl. adeind [CCS, 2004]; Zahnd [CCS, 2003].
11 http:// www.apdrgsuisse.ch /.

12 hitp:// www.swissdrg.org /.
13 BFS-CH [Medizinische Statistik, 1997].
14 Schwab/Meister [CMI, 2004]: 15.
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Table 1: Hospital type 2000 2001 2002 2003 SUMME in%

Data according to years  From AP-DRG-CH survey 70319 56949 68593 195861 21.75

and hospital types K111 University hospitals 89971 95417 185388 20.59
K112 Central hospitals 84790 87744 172534 19.16
K121 Regional hospitals level 3 68738 81796 150534 16.72
K122 Regional hospitals level 4 76776 87833 164609 18.28
K123 Regional hospitals level 5 12705 12928 25633  2.85
K232 Special gyn./neonat. clinics 2874 3039 5913 0.66
sum 70319 56949 404447 3687%7 900472 100.00
in % 7.81 6.32 4492 40.95 100.00

» The case figures between medical and administrativetatatdiffer by no more
than 5 %.

< More than an average of 2.2 diagnoses per case are available

The number of hospitals involved cannot be detected frond#te supplied.
The mean length of stay was 8.2 days. The median was loca&daats, the first
quartile at 3, the third quartile at 10 da¥ss.

Selection of the main In the SFSO data, the main procedure was already encodedlasSince this was not
procedure the case with the data from the Swiss APDRG Agsmtjagsuillain and Doung from
the CHUV determined the hospital cases for the main proeeasifollows*®

1. That code was selected from among the procedure codeh wbidd be recog-
nised as an surgical code by the DRG grouper and which infeeeDRG assign-
ment.

2. Failing that, that code was selected from the proceduleswhich influences
DRG assignment.

3. Failing that, that code was selected from the procedudesavhich would be
recognised as an surgical code by the DRG grouper.

4. Failing that, the first existing procedure code was setkct

151n Switzerland, length of stay is calculated by countinghbibte day of admission and the day of dis-
charge.
16 According to an e-mail from Hervé Guillain, CHUV, dated 20riAR005.
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4 Methods

4.1 The Definition of "base DRGs"

Base DRGs (base groups, adjacent DRGS) result from the caitidn of the adja-
cent DRGs without splits by complications and comorbiditiad/or age groups.

The following definition would be more differentiated: in &3 system, those pa-  Proposed definition
tient groups are labelled "base DRGs" which can be distsited according to main
diagnoses and procedures but not according to any of thewfiol split criteria:

» CC (comorbidities and complications).

* Age.

» Type "complicating diagnosis".

» Type "complicating procedure".

With/without death during hospital stay.

» Reason for discharge: against medical advice.

 Transfer within a given period of time.

 Possibly certain procedures (such as AP-DRG 411/422wiithdut endoscopy).
* AP-MDC 15: possibly birth weight and/or significant proceels.

» AP-MDC 24: possibly with/without tuberculosis (DRGs fof\Hpatients).
* AP-MDC 24: possibly type of associated diagnoses.

Annotations:

* Inthe AR-DRG system, the base DRGs are known and can be edc@ihe first
three characters of the code designate the base AR-DRGhEIRDRG, APR-
DRG, IR-DRG, LDF, EfP (from GHM), as well as in SQLape, the d&RGs
are also designated and encoded. In these systems, it waxdddbe examined
whether and to what extent the predefined base DRGs fit theeadsdinition.

* In the G-DRG system 2005, the concept of base DRGs inittakgn over from

the AR-DRG system was broken up for the purpose of avoidingrdlict with

procedure hierarchi? The base G-DRGs can still be determined; however, this
is no longer done on the strength of the G-DRG codes but on dkés of an
analysis of the G-DRG label.

Draft lists of AP-DRGs and base AR-DRGs can be found in FesfDRG+Pflege,

2002]1°

With one single exception, the DRG systems analysed in thidysalready had base  For this study: adoption

groups labelled by the manufacturer. For financial reasthrese base groups wereof the manufacturers’

adopted without any further analysis. base DRG definitions
Only the AP-DRG system was not equipped with a labelled fistase groups. For

the determination of the base AP-DRGs, the data were onlypgd according to main

diagnosis and main procedure. To identify the base AP-DR®AP-DRG codes were

preceded by an "A-" (for "adjacent").

In order to be able to conduct 1:1 comparisons between SQtatpgories and DRGs, Determination of the
the SQLape procedure category that the system returned ariignhe main diagno- SQLape category of the
sis and the main procedure were grouped, was used as theroage if no SQLape main treatment: "SQp"

17 Fischer [DRG-Systeme, 2000]: 27, on the basis of the "adjdBRGs" ("ADRGs") defined in the RDRG
and APR-DRG systems. — Cf. Freeman JL et al. [1991]: 63 ff.

18 Cf. among others the example in Roeder et al. [G-DRG 20052004]: 1022 f.

19 AP-DRG: Fischer [DRG+Pflege, 2002]: 327-367. AR-DRG: FastlDRG+Pflege, 2002]: 368-423.

6 30.09.2005 (v1.2)
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procedure category existed, use was made of the SQLapeodiagrategory returned.
This patient category was called "SQLape main treatmeepecay"”. The abbreviation
"SQp" was used.

In the course of the work done on the study, the manufactueénet the first

SQLape category as the primary SQLape @ateghich also increased comparability

with DRG systems. It must be borne in mind, however, that praximately 20 % of all
hospital casé, further SQLape categories are assigned besides this yriB@Lape
category. (DRG systems utilise a ranking according to degyod severity [CC cate-
gories], which is less differentiated.)

4.2 Standardisation of the major diagnostic categories

In order to have a common classification for the system coismas, the major
diagnostic categories of the individual patient classificasystems were numbered and
designated in a standardised manner. The major AP-DRG alitigrcategories served

20 |n the data used, 18.7 % of the hospital cases were groupkanwite than one SQLape category: 13.4 %
of the cases were encoded with two SQLape categories, 3.1¥dwee, and the remaining 1.1 % with
more than three.

Code Short Label Label

00" Outpat. Outpatient Treatments

01" Nerves Nervous System

02" Eye Eye

03" ENT Ear, Nose, Mouth, and Throat

04’ Respir. Respiratory System

05" Circul. Circulatory System

06’ Digest. Digestive System

07"  Hep+P Hepatobiliary System and Pancreas

08  MuscTs Musculoskeletal System and Connective Tissue

09’ Skin Skin, Subcutaneous Tissue, and Breast

10 Endocr. Endocrine, Nutritional, and Metabolic Diseaaad Disorders

11"  Kidney Kidney and Urinary Tract

12" Male Male Reproductive System

13° Female Female Reproductive System

14’ Birth Pregnancy, Childbirth, and Puerperium

15" Neonat. Newborns and Other Neonates

16" Blood Blood and Blood Forming Organs and Immunologicédddders

17" Neopl. Myeloproliferative Diseases and Disorders, Bodrly
Diffenerentiatad Neoplasms

18" Infect. Infectious and Parasitic Diseases

19° Mental Mental Diseases and Disorders

20" Drug Alcohol/Drug Use and Alcohol/Drug Induced OrgaMental
Disorders

21' Trauma Injuries, Poisoning, and Toxic Effect of Drugs

22"  Burns Burns

23" Div.Fac Factors Influencing Health Status and Other &dstwith Health
Services

24 HIV Human Immunodeficiency Virus (HIV) Infections

25 Polytr. Multiple Significant Trauma

91' Trp+Trc Transplantations and Tracheostomies

92" Dayl Death and Transfer Within One Day

99"  Error Unclassifiable

30.09.2005 (v1.2) 7
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for the reference classification. The groups additionadifireed by the Swiss APDRG
Association and the groups of exceptional and unclassifiehtes were renumbered.
For purposes of identification, an apostrophe (*) was pldmind each code number
of the standardised system.
In the AR-DRG system, three major diagnostic subcateggrgsiare defined: "sur- AR subcategory types
gical", "medical" and "others". The subcategory type "osheontains the AR-DRGs
which are derived from non operating room procedures. Witfard to the common
analysis, these AR-DRGs have been merged with the "sutgichtategory type.

4.3 Fractionation coefficient

By way of measurement for the assessment of the fragmentatithe base groups  Assessment of the
within a DRG system, a so-called "fractionation coefficiemis developed. The higher fragmentation of a base
the fractionation coefficient, the more strongly a base DR@e "original" system DRG
to be assessed is divided up among different base groupg eétérence system. To
compute the fractionation coefficient for each base [RRGthe original system, the
proportional distribution of the cases among the base REGhe reference system is
determined. The greater these proportions, the less thesgilmate towards the fragmen-
tation. For this reason, the differences between theseoptiops and 1 were calculated.

These differences were then weighted and summed up. Thétseiged were the pro-
portions themselves since the more cases were assigneddendical base DR the
higher the relative influence of these cases on the meastnagofientation.

In mathematical terms, this looks as follows: A base RGmM the original system fg : fractionation
G is represented in the h-indexed base DRGs of the refergatans H.p,;, designates coefficient per base
the proportion of the cases from base DR#&hich were classed in base DR@¥ the DRG
reference system. The fractionation coefficient is catedlas follows:

fg|H = Z (1 _pgh)pgh with Z Pgh = 1

heH heH

or more simply:

foig =1— Z(pgh)Q
heH
A few examples may serve as explanations: Examples

» Table 3
* First example: all the cases that have been assigned ttedndeaise DRGof the

original system are represented in one single baseDR@e reference system.
Such a 1:1 representation results in a fractionation coeffiof:
f=1-2=0.

» Second example: the cases that have been assigned to a R&geat2 repre-
sented in two different base DREG® the reference system in proportions of
90 % and 10 %. This results in a fractionation coefficient of:
f=1-(0.9+0.12)=0.18.

Distribution Nb. of groups Result Distribution  Nb. of groups Result Table 3:

100 % 1 0.000 67,22,11% 3 0.490 Calculation examples
99,1% 2 0.020 50, 50 % 2 0.500 for fractionation
98,1,1% 3 0.039 50, 33,17% 3 0.612 coefficients

90, 10% 2 0.180 33,33,33% 3 0.667

80, 20 % 2 0.320 10,...,10% 10 0.900

80,13, 7% 3 0.338 1,..,1% 100 0.990

67,33% 2 0.442 0.1,...,0.1% 1000 0.999

8 30.09.2005 (v1.2)
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» Third example: the cases that have been assigned to a b&ggddRrepresented
in three different base DRGsn the reference system in proportions of 80 %,
13% and 7 %. This results in a fractionation coefficient of:
f=1-(0.8+0.13+0.072)=0.34.

 Fourth example: the cases that have been assigned to a R&e® represented
in two different base DRGdn the reference at a ratio of 50:50. This results in a
fractionation coefficient of:
f=1-(0.5+0.5)=0.5.

To assess the correspondence between the representatlbtheicases from a original
system G and in a reference system H, a weighted averagmfraiibn coefficient was
computed. The case numbers n per base p&iBved as weights:

dec(”gfng)

Foig =
<! ZgGG g

4.4 Treemaps

By means of the treemafisgenerated in this study, all the base DRGs of a DRG
system are printed on one single page. Each box represemtsase DRG. The size
of the boxes reflects the proportion of cases it represamthid way, it points out the
guantitative relevance of the base DRGs depicted.

The first treemap variant shows the fractionation coeffioidithe representation of
each base DRG of the original system in the reference sysyemelans of the values
indicated and the colours of the boxes.

A second treemap variant was developed which has higheedegdifferentiation:

In the case of each base DRG, it can be seen now to which diterbase DRGs of a
reference classification system it has been assigned.

21 Cf. Fischer [KH-Vergleiche, 2005]: 113 ff; Shneidermand&maps, 1992].

30.09.2005 (v1.2) 9
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5 Results

5.1 Number of base groups and number of case groups

To compare the number of groups, the major diagnostic cetgof the individual
DRG systems were numbered and labelled in a standardiseteman

00" Outpat.
01' Nerves
02' Eye
03" ENT
04' Respir.
05’ Circul.
06" Digest.
07" Hep+P
08’ MuscTs
09’ Skin
10' Endocr.
11" Kidney
12' Male
13' Female
14’ Birth
15" Neonat.
16’ Blood
17" Neopl.
18" Infect.
19’ Mental
20" Drug
21" Trauma
22' Bumns
23’ Div.Fac
24" HIV
25" Polytr.
91" Trp+Trc
92" Dayl
99" Error

SuUM

00" Outpat.
01' Nerves
02' Eye
03" ENT
04" Respir.
05’ Circul.
06" Digest.
07" Hep+P
08" MuscTs
09' Skin
10’ Endocr.
11' Kidney
12" Male
13' Female
14’ Birth
15’ Neonat.
16" Blood
17" Neopl.
18" Infect.
19' Mental
20" Drug
21' Trauma
22" Burns
23" Div.Fac
24" HIV
25' Polytr.
91' Trp+Trc
92' Dayl
99’ Error

SuUM

00" Outpat.
01" Nerves
02' Eye
03" ENT
04" Respir.
05" Circul.
06" Digest.
07’ Hep+P
08" MuscTs
09' Skin
10’ Endocr.
11' Kidney
12’ Male
13' Female
14" Birth
15’ Neonat.
16’ Blood
17" Neopl.
18" Infect.
19' Mental
20’ Drug

99’ Error
SuMm

Database:
System manuals

10

APR15 AR5
surgical/proc. medical surgical/proc: medical
00" Outpat.
48 L | 19 76 15 9 | 22 38 01' Nerves
16 4 - . 3 12 14 12 [ | 4 6 | 02 Eye
36 9 I —— 6 24 16 13 a | 8 12 03" ENT
12 3 LI s 60 7 4 [ .16 35 04’ Respir.
| 8 22 18 72 37 24 W I 16 30 05’ Circul
40 10ME —— 1 44 34 17 - ] 11 18 06’ Digest.
20 5 LB | 5 20 18 9 | L] 5 11 07" Hep+P
| 8 21 ——2 48 40 28 .18 39 08" MuscTs
20 5 6 24 16 10 - . 7 13 09’ Skin
24 6 5 20 10 10 [ | 5 9 10" Endocr.
32 8 9 36 21 11 | .. 8 16 11' Kidney
20 5 2 8 11 7 m 5 8 12" Male
36 9 3 12 15 11 L | 3 5 13' Female
20 5 7 28 8 5 | | 5 9 14’ Birtl
28 7 28 112 | 7 6 - 8 18 15' Neonat.
8 2 5 20 3 2 3 7 16’ Blood
16 4 5 20 8 4 5 10 17" Neopl.
8 2 5 20 3 1 5 10 18’ Infect.
4 1 1 44 1 1 9 12 19' Mental
7 28 5 8 20" Drug
12 3 6 24 8 5 5 10 21" Trauma
16 4 1 4 4 3 3 4 22' Burns
4 1 3 12 3 2 6 10 23’ Div.Fac
16 4 5 20 2 4 24" HIV
8 2 2 8 4 4 2 2 25' Polytr.
12 9 91" Trp+Trc
92" Dayl
12 3 | 2 2 3 3 | 3 3 99' Error
357 Base groups 399 Base groups
624 156 1422 érougs 201 798 318 210 665 érou@ 189 347 Sum
IR2005 SQ2005
surgical/proc. T medical surgical/proc: medical
f 1 35 00" Outpat.
33 51 9 9 t 19 19 01" Nerves
20 9 8 8 3 4 4--| 02 Eye
44 18 22 22 o 4 4 03" ENT
28 36 9 9 s 12 12| 04’ Respir.
45 19 19 | 1 18 18 05" Circul.
48 27 32 32 ) ] 16 16| 06’ Digest.
26 15 9 9 . 3 10 10 07" Hep+P
36 33 33 . } 13 13 08" MuscTs
24 15 4 4 I 1 11 11 09" Skin
13 12 1 2 2 10' Endocr.
34 21 13 13 [ 1 8 8 11' Kidney
27 6 | 12' Male
35 24 17 17 I 10 10 13' Female
12 4 [ 14' Birth
24 32 . | 14 14 15" Neonat.
15 15 3 3 1 18 18 16' Blood
14 15 17" Neopl.
18 18' Infect.
1 37 1 5 5 19' Mental
4 9 20" Drug
24 21" Trauma
22" Burns
21 9 ] 13 13 23’ Div.Fac
24 HIV
25" Polytr.
91' Trp+Trc
92' Dayl
1 14 14 99" Error
'564-Base groups 355 Base groups
561 345 1088 Groups 219 527 178 178 177 177 Sum
LDF2005 APCH
surgical/proc. medical surgical/proc: medical
00" Outpat.
34 20 - | 3413 12 | - 17 30 01’ Nerves
15 7 | 8 16 8 e 4 7| 02" Eye
30 14 L | || 19 33 20 - 10 16 03" ENT
8 5 L L 12 30 6 7 37 04" Respir.
55 I s 43 30 L 15 27 05’ Circul.
22 11 | | | 27 - 10 20 06’ Digest.
24 11 (| —19 43 16 . n 5 8 07" Hep+P
- 17 36 . L 16 24 08" MuscTs
8 2 [ L 9 22 15 9 - 7 16 09’ Skin
.| 10 15 10 8 . m 6 11 10’ Endocr.
31 14— ] 9 21 14 7 | 8 20 11’ Kidney
9 5 L B | 5 9 13 8 . n 5 8 12' Male
18 10 | - 10 16 14 1 | | 3 5 13' Female
] 7 8 9 5 i | 7 9 14’ Birth
| 2 4 8 5 I 10 26 15" Neonat.
- 8 17 4 2 1 6 8 16' Blood
68 38 | 7 4 [ ] 7 15 17 Neopl.
- 13 19 2 1 ) 6 10| 18 Infect.
8 8 —— 46 1 1 1 8 8 19' Mental
| - 3 9 20’ Drug
.. 35 7 5 [ B 6 14 21' Trauma
| 3 3 ] 3 3 22' Bumns
1 1 [l 6 9 2 2 | ] 7 10 23' Div.Fac
1 1 ) 5 3 | 1 12 24 HIV
| 5 3 1 2 3 25' Polytr,
9 8 ) 12 9 ) 91" Trp+Trc
] 2 2| 92" Dayl
3 3 1 2 2 99" Error
439 Base groups 371 Base groups
407 I2[)9 883 Groups 23? 476 289 I178 649 Groups 19? 360 SUM
-50 0 50 -50 0 50
ZIM-v12

[DRG.AGRP.054.nGrps:c-059S]

30.09.2005 (v1.2)
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Table 5: Number of DRGs and base DRGs of each major diagnostic categoording to the DRG system and

subcategory types
00" Outpat. 01" Nerves 02" Eye
surgical/proc: medical surgical/proc: ‘ medical surgical/proc: ‘ medical
APR15 48 ‘ 16 4 ‘ 312 | APR15
AR5 159 [ | 22 38 14 - 12 I | 46| AR5
IR2005 135--35-|-33 19 W WND7 - 51| 2016 i n 39| IR2005
SQ2005 9 -9 | ] 1919 8 -8 1 44| SQ2005
LDF2005 34 - 20 W | sams |15 7 H m 816 -| LDF2005
APCH 125 [ | B 1730 8 6 11 47| APCH
03" ENT 04’ Respir. 05’ Circul.
surgical/proc: ‘ medical surgical/proc: ‘ medical surgical/proc: ‘ medical
APR15 |36 9 Id 624 123 [ s eo | APR15
AR5 |16 < 13 i 8 12 74 I 1635|3724 0 W16 30| AR5
IR2005 |- 44 - - 28000 | 618 28 - 18 - - [ ~ w1236 | pammsT s - 45 | 1IR2005
SQ2005 |- 22 - 22 d 4.4 9 -9 = 1212 19 - 19 ‘ | 18- 18 -| SQ2005
LDF2005 | 30 - 14 - W@ W 19 - 33 8 5 I W12 30| 55 - 27 - s - - 43 -| LDF2005
APCH |- 20 - 14 [ | a 10 16 6 3 1 e 17 - 37 30 - 18 - B 15 27 | APCH
06’ Digest. 07’ Hep+P 08" MuscTs
surgical/proc: ‘ medical surgical/proc: ‘ medical surgical/proc: ‘ medical
APR15 | 40 - 100NN 1 44 20 -5 ‘ 520 w2 - 48 | APR15
AR5 |34 17 m W 1118 | 18 -9 H n 511 | 40 - 2800 ~ IN-18- -39 | AR5
IR2005 | - 48 - - 300 S 9272614 515 | G7AL - W 1236 | IR2005
SQ2005 |- 32 - 32 1 16 16 9.9 o 1010 |- 3333 = 13- 13 -| SQ2005
LDF2005 |- 22 - - 11 | 24 11 [ o - 43 66 27 - 817 -| LDF2005
APCH |- 27 --12 - [l - 1020|169 [ B | 5 8| 36 22 I H 1624 | APCH
09’ Skin 10’ Endocr. 11’ Kidney
surgical/proc: ‘ medical surgical/proc: ‘ medical surgical/proc: ‘ medical
APR15 | 20 5 N . 624 246 [N W 520 32 -8 [N W9 36| APR15
AR5 |- 16 - - 10 [ ] 713 10 - - 10 | 1 59| 21 11 H =u 8 16 | AR5
IR2005 | 24 16 - WM 5 15 13- 7 i m 412 34 - 22 -0 .| 721 | IR2005
SQ2005 44 = 1111 i 2.2 13 - 13 - 8 8 | SQ2005
LDF2005 82 . 922 — 1015|3114 W W 921 | LDF2005
APCH |- 15 -9 [ B ] 716 10 -8 1 0 6 - 11 147 " B 8 20 | APCH
12 Male 13’ Female 14’ Birth
surgical/proc: ‘ medical surgical/proc: ‘ medical surgical/proc: medical
APRIS | 20 5 N n 28|36 -9 N W 3 12| 20 5 o mewm 728 | APRIS
AR5 |11 7 L | 5.8 [ 15 11 il 3.5 8 5 i1 59| AR5
IR2005 |- 27 -- 15 - | 2 6 35 - 21 [ | 8 - 24 126 1l 2 4 | IR2005
$Q2005 \ 17 - 17 ] 1010 \ $Q2005
LDF2005 9 5 in 5.9 18 10 - n 10 16 | 78| LDF2005
APCH | 13- -8 | D | 5 -8 14 11 11 3.5 9 -5 L B | 7 9| APCH
15’ Neonat. 16’ Blood 17’ Neopl.
surgical/proc: ‘ medical surgical/proc: ‘ medical surgical/proc: ‘ medical
APR1S |28 -7 - [ zemamm 8- 2 L 520 | 16 -4 | 5. 20| APR15S
AR5 7 -6 [ . 8 18 3.2 [ | 3.7 8 4 510 | AR5
IR2005 |- 24 -8 - [ W 16 - 32 159 LB 5 15 14 - 14 515 | IR2005
$Q2005 . 14 14 3-8 — 1818 $Q2005
LDF2005 ] 2.4 (. 8 - 17 68 38 LDF2005
APCH 8 5 [ B 10 26 42 i1 6 8 74 715 | APCH
18’ Infect. 19’ Mental 20’ Drug
surgical/proc: ‘ medical surgical/proc: ‘ medical surgical/proc: ‘ medical
APR15 8 2 L} 520 4 1 ‘ 144 | 728 | APR15
AR5 3.1 I"m 510 101 [ | 912 . | 5 8| AR5
IR2005 ] 618 1 1 w1737 42 [ ] 3 9 -| IR2005
SQ2005 \ m 5 5 SQ2005
LDF2005 - 1319 8 8 46 LDF2005
APCH 2 1 [ ] 610 1 1 ] 8 -8 ] 3 9 | APCH
21’ Trauma 22’ Burns 23’ Div.Fac
surgical/proc: ‘ medical surgical/proc: ‘ medical surgical/proc: ‘ medical
APR15 |- 12 -3 B 6 24 16 - 4 [ ] 14 4 1 312 | APR15
AR5 8 5 iIi'm 5 10 43 1 34 32 6 10 ‘| AR5
IR2005 I 8 24 2121 39| IR2005
SQ2005 \ i 13- 13 -| SQ2005
LDF2005 W 1635 11 I | 69| LDF2005
APCH 75 I . 6 14 33 o 3.3 22 (R 710 | APCH
24’ HIV 25’ Polytr. 91' Trp+Trc
surgical/proc: ‘ medical surgical/proc: ‘ medical surgical/proc: medical
APR15 |16 - 4 I . 520 8 -2 | 28 APR15
AR5 1 2.4 4 4 | 2.2 29 [ ] AR5
IR2005 IR2005
SQ2005 SQ2005
LDF2005 1 1 i 9 -8 ) LDF2005
APCH 5 3 ' 112 5 3 i1 2 3 129 [ ] APCH
92' Dayl 99' Error
surgical/proc: medical surgical/proc: ‘ medical
APR15 12 L] 22| APRI5
AR5 3.3 o 33| AR5
IR2005 ] 14 - 14 -| IR2005
SQ2005 SQ2005
LDF2005 LDF2005
APCH ] 2 2 3.3 L] 22| APCH
T T T T T T
-50 0 50 -50 0 50
Database: ZIM=-v1.2
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The graphic representation of the count of DRGs and base DRGsffected in  Key to the graphs
two different ways: once according to DRG systems, and oocerding to the DRG’s » Tables 4 and 5
major diagnostic categories. For the rest, both graphs tieveame structure: the left
half of the graph — i. e. that half in which the yellow bars aredted — refers to surgi-
cal/procedural DRGs, whilst the right half — that with thegm bars — refers to medical
DRGs. The outer figures indicate the number of DRGs per magmmnstic subcate-
gory, the inner figures the number of base DRGs. The four figgpee line have been
visualised by the bars.

A scrutiny of the graphs reveals the following striking feats: Commentary

» The number of base groups differs. It ranges from approtdim&60 base groups » Table 4
in APR and SQLape to approximately 560 base groups in IR.

» Both the surgical and the medical subcategories withingyséem contain very
different numbers of patient categories.

» The number of patient categories per major diagnosticgoayevaries greatly » Table 5

among DRG systems. At least at first sight, hardly any regidarcan be made

out. (One such observation would be, for instance, thaDBRIG systems have

more medical than surgical DRGs within the respiratoryesysf04’]. But even

when we look at the number of base DRGs in this major diagnoategory, the

IR-DRG system proves to be an exception of this rule ... Atrag, concerning

the musculoskeletal system [08’] there are more surgicaGBRNd also more

base DRGs throughout this major diagnostic category.)

Table 6:
Map of the weighted
average fractionation
coefficients of pair
comparisons of DRG
0.8 — —
systems
APR:SQ1
IR:5Q1AP:SQL
AR:3Q1
SQ1:CCS
06 APR:SQp r
o~ IR:SQp AR:SQp
N
1
g APR:CCS
& AREESS
IR:CCS
0.4 — —
IR:AP .
AR:IR )
APR:AR SQp:CCs
0.2 AR:AP -
APR
APR:AP
I I I I
0.2 0.4 0.6 0.8
Database: System 2 —> 1 ZIM=-v12
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» Table 6

» Table 7

APR and AP

APR and IR

Table 7:

Weighted average
fractionation coefficient
of pair comparisons of
DRG systems
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5.2 Fractionation coefficients in pair comparisons of DRG sgtems

The "fractionation coefficient" was developed in order taaswere the extent of frag-
mentation that occurs when hospital stays are classeddingdo two different DRGs.
In short: a fractionation coefficient of O indicates a 1:1resentation. The coefficient
increases with the number of different base DRGs of the eafay system that are used
to represent the cases of a base DRG of the original systemadsdessed. However, it
never exceeds 1.

Table 6 illustrates fractionation coefficients for pairsRG systems. A value of
0.23 for "APR:AR" on the vertical axis, which is labelled 'Sgm 1 -> 2", means
that when the original system 1 (here: APR) was representtiteireference system 2
(here: AR), a fractionation coefficient of 0.23 was calcedbfor the cases contained in
the database. The assignment of DRGs corresponds bedtéurther to the bottom left
a pair of patient classification systems is placed.

An alternative depiction of these values is represente@biel 7, where the values
of the fractionation coefficients are actually printed dataddition, these values were
coloured according to their height: blue points to low (esgonding) values, orange to
high (diverging) values. The size of the rectangles is priopaoate to the fractionation
coefficient: the smaller the symbol, the better the value.

The evaluation of the fractionation coefficients reveat the APR and AP systems
display the highest degree of correspondence; in TableeGadfr is placed bottom left.
The comparison resulted in average fractionation coeffisief 0.1 or less. This means
that there are many cases in DRGs that have a similar conceptl cases.

The comparison between APR and IR also yielded low fractionacoefficients.

1.0 1
ccs 0.35 024
0.45 051 0.46 0.43 |:| 0.64 m :
0.8 SQp
0.56 0.6 0.56 0.56 0.57
SQ1
0.71 0.73 0.68 0.7 0.75
061l g
g § wr
4
g & 0.51 0.55 0.5 0.53 0.7 0.53
c (]
s g
s 9
()
2 T R
g 018 0.26
0adl & m - 0.12 O 0.48 0.59 0.42
AR
0.32
0.18 023 D 0.52 0.67 0.51
| ]
0.2 1 APR
0.15 0.1 0.48 0.67 0.49
004 O m
¥ 0.19 0-27 0.53 0.66 0.51
0.1 : - : -
= = ]
0.0
AP APR AR IR LDF SQ1 SQp
Database: Original system ZIM-v12

SwissDRG / Swiss Federal Statistical Office [DRG.AGRP.054.catlevelplot.fraccoefs:s:0:0-059S]
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The average fractionation coefficients are below 0.12. fitéans that here, too, there
are many cases with similar concepts in both the APR and tlsy$em.

The next pairs we look at are APR and AR, and AR and IR. Bothiesxare at a AR compared with APR
distinctive distance from the diagonal. This means thatibaation weighs differently and IR
depending on the direction of the representation. In caaderms, for instance, the
representation of APR in AR (with a value of 0.23) is worsentktze representation of
AR in APR (with a value of 0.15). It is striking that the repeesation of IR in AR, with
a value of 0.32, is the most problematic of the represemstiaithin the DRG pairs.

This figure makes it evident that IR and AR are based on quifierdint concepts.

In the comparisons with the SQLape system, which is baseddiffeaent concept, SQLape
the SQLape procedure category that the system returned evtigthe main diagnosis
and the main procedure were grouped, was used as the bageirmuSQLape proce-
dure category existed, use was made of the SQLape diagratseigocy returned. This
code was called "SQp". The different classification appnazfche SQLape system is
reflected in relatively high fractionation coefficients.ejtall exceed 0.42. This shows
that correspondence with conventional DRG systems isvelgtsmall.

Even greater divergences occur when the primary SQLapgads ("SQ1") are
compared with the base DRGs of the various DRG systems. ltedractionation
coefficients even exceed 0.59.

The fractionation coefficients of the representation ofrtteslical base DRGs inthe CCS
CCS diagnosis categories, and of the surgical base DRG&i@@S procedure cate-
gories appear in the line labelled "CCS" in Table 7. The &lae high throughout;
they range from 0.43 to 0.51, i. e. all the DRG systems argivelg inhomogeneous
with regard to the CCS categories. With 0.35, the LDF systessdot possess a sub-
stantially better value. The conspicuous exception ise¢peasentation of SQp in CCS,
where the fractionation coefficient is only 0.24.

Table 8: Weighted average fractionation coefficient of pair comgxans of DRG systems according to major
diagnostic subcategory types

10

C : surgical / proc. | M : medical |
Ccs ccs 0.33 0.34 0.32 0.37
oss] [owo| [oso] s P 5] 2 g Es g 0o be O
0.8 -
SQp SQp
059| [0.63 058 058 0.63
SQ1 SQ1
z 058| |062| |058| [0.49 082 ||o8L ||0o81 ||os2 ||o0s3
0518 ¢
= P~
Q ¢  LDF LDF
o >
o g 4 g 8
2l
s ¢
© [
oalls & R 035 _ 035 0.4 033 036 IR 018 , 3
o0 | T (s i o mil 202 oo g os1] |ors | [b®
e
AR AR
O m 0.5 0.58 o O 0 0.53 0.76
0.2
APR 0.37 APR
0.03 2% [ 056| |0.55 0.04 L012  go3 077 | [043
AP 0.37 AP
0.23 . 017 _ 019 ]
ool L0090 [ ] m 0.58 0.56 01 g - 0.53 0.78
‘ AP APR AR IR LDF  SQL  SQp AP APR AR IR LDF  SQL  SQp
Database: Original system

ZIM-v12
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Medical DRGs show a
higher degree of
correspondence than
surgical DRGs

» Table 8

SQLape

CCs

» Tables 9 and 10

Here: DRG systems
only

Large symbols
= great divergence

AP
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5.3 Fractionation coefficients according to major diagnosi subcategory types

The fractionation coefficients can also be computed forygstbms of DRG systems.
Below, the fractionation coefficients for surgical and noatlbase DRGs will be con-
sidered separately since it is known that the representgtiality for medical cases in
DRG systems is markedly worse than that for surgical cases.

When we look at Table 8, it is immediately apparent that theGD$ystems differ
more strongly from each other in the surgical field than theyndthe medical field. A
very high degree of correspondence occurs for the medisakogrouped according to
APR-DRG when the IR-DRG system is used as the referencefidasisn (F.medpr|r
=0.06). On the other hand, he high values of the representafithe surgical base IR-
DRGs both in AR and in APR are particularly striking (F.¢hitr = 0.43; F.chifgjarr
=0.37).

The representation of the DRG systems in the SQLape codedor pnocedure or
main diagnosis (SQp) results in poor fractionation coedfits for both major diagnos-
tic subcategory types. In the medical sphere they are kligbtter than in the surgical
sphere, unless they are compared with the base IR-DRGs.igdh&gresting is the fact
that SQp and SQZ1 differ only slightly in relation to the seajibase DRGs. In the med-
ical sphere, however, the primary SQLape categories "S@&t dhuch more strongly
from the medical base DRGs than the SQLape main treatmesgades "SQp".

It is striking that the fractionation coefficient of the repentation of the surgical
SQp in the CCS procedures is comparably low: Fglpiecsis 0.21.

Allin all, it appears that the medical base DRGs come someulbsaer to the CCS
diagnosis classification than the surgical base DRGs cortfet€@CS procedure clas-
sification; however, fragmentation is high in both areas Tépresentation of APR in
CCS is distinctly worse that the representation of IR in C®i# regard to both diag-
noses and procedures (F.gligccs= 0.59 in comparison with F.chifccs= 0.49 and
F.medpriccs= 0.43 in comparison with F.mggecs= 0.34).

5.4 Fractionation coefficients according to major diagnos subcategories

In the next step of the analysis, the fractionation coeffitsere computed for each
major diagnosis subcategory.

In this instance, comparisons were limited to DRG systeropgn. Naturally, a com-
parison with SQLape, LDF and CCS would also be of intesigge it would reveal the
areas in which similarities might be found despite the oVvgraat divergences noted
in the last chapter. In the basic stdéythese comparisons were made. For reasons of
space and clarity, they will not be repeated here.

Large and yellowy-orange symbols indicate great discrejearbetween the systems

concerned. Columns with a majority oflisraetangles show that the cases from the
major diagnosis subcategory type described above thens{@ital/procedural” or M:
"medical") of the original system were grouped into relelyvsimilar base groups of
the reference system named below the column.

Areas with high degrees of correspondence exist, for exarbptween AP and APR
in the surgical subcategories Eyes [02'C], Circulatorytays[05’C], Digestive system
[06°C], Hepatobiliary system and pancreas [07'C], Skin'{f}9 Glands, metabolism
[10°C], Male [12'C], Female [13'C], Birth [14'C] and HIV [24C]. For all these surgi-
cal subcategories, the fractionation coefficient is beloddb0The Respiratory System
[04'C] is a striking exception to this rule.

It is striking in the comparison of the IR system with the otP&RG systems, that
there is distinctly more similarity in the medical spherarttin the surgical sphere. It

22 Fischer [Basis-DRG-Vergleiche, 2005].
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must be assumed that this is linked to the fact that a new pomees developed for the
surgical sphere and that hospital cases — unlike in the BtR& systems — are assigned
to a surgical IR-DRG independently of the main diagnosis.

Table 9: Weighted average fractionation coefficient of pair comgians of DRG systems per system according to
major diagnosis subcategories (Part 1)

1.0 AP: C AP: M
99" Error =28 —YRT | 99" Error 1 —31 — 150
92’ Dayl 92' Dayl loz llaz |loz |
91" Trp+Trc _6 _9 _6 91" Trp+Trc
25' Polytr. 36 [za_ ] T—eo 25 Polytr. —46 [79 ] (g8 |
24" HIV _5 ’: 67 24' HIV 62 o0 -8
23’ Div.Fac — 24 ) 96 23’ Div.Fac 1 —21 — 16
22" Bums =15 150 =30 22’ Bumns -7 =19 =33
21" Trauma .5 C—s0 [_Jea | 2V Trauma -6 =20 =31
20" Drug 20" Drug [ 16 149 C—143
19" Mental —~10 80 96 19" Mental =24 C—48 39
o8 4 18’ Infect. 47 _8 94 18 Infect. —12 -8 =12
' 17" Neopl. ——45 46 |85 17" Neopl. 1 _8 =11
16’ Blood _7 _9 —32 16" Blood _5 —14 =19
15' Neonat. —43 162 15’ Neonat. 142 -8 —39
14’ Birth 2 — 24 _6 14’ Birth == 20 45
13’ Female 0 —17 —44 13’ Female 2 _6 _5
12' Male 0 3 —41 12’ Male _7 =20
11’ Kidney 5 _6 —49 11" Kidney 0 =21 =25
10’ Endocr. —17 152 10’ Endocr. 0 _9 _5
09’ Skin 5 2 19 09’ Skin 3 _7 3
08" MuscTs 17 —33 —17 08 MuscTs _7 — 16 -9
07" Hep+P 1 _5 —21 07" Hep+P 1 =22 3
06 4 06’ Digest. 0 _5 —15 06" Digest. =26 57 ==32
g O?’ CIrCL-J|. 2 — 19 —13 05" CII’CL.I|. 0 =21 _6
& 04 F?esplr. 50 C—348 [ Je7 04 BGSP"- -9 -8 .4
s B 03’ ENT -9 40 4l 03" ENT 0 .3 .2
g E 02" Eye —33 -4 02" Eye 0 -8 -1
5 2 0L Nerves =19 =31 [E— 01" Nerves =22 =19 =25
2 2 AP APR AR IR AP APR AR IR
% E APR: C APR : M
g £ 99" Error | 27 154 loa 99" Error | ———41 52 [ es
§ o 92 Dayl 92" Dayl
° § 91 Trp+Tre 91’ Trp+Trc
| S 25 Polytr. | — a3 s ] [a 25' Polytr. | —— 40 o1 [gz |
04 ® 2 — e |8z 241V | [gz ] — T =7
23’ Div.Fac | 27 52 96 23 Div.Fac | _g — 26 — 16
22 Bums | _ 18 146 [C——144 22 Burns | g —36 -8
21" Trauma | 61 s [z ] 21" Trauma | ——37 =22 —14
20" Drug 20" Drug | =—— 39 152 12
19' Mental | _g o 1 [os 19" Mental | __ »g C—s2 .1
18 Infect. | 3 _9 93 18’ Infect. | —— 38 .2 =10
17" Neopl. | — 31 _13 86 17" Neopl. | _g .2 =9
16’ Blood | 3 _6 —32 16’ Blood | _g .3 .3
15 Neonat. _12 148 15" Neonat. | 3 -8 —31
14" Birth | _ 11 =33 - 10 14" Birth | » =28 [E—T
13’ Female | o =22 44 13" Female | 3 -4 .3
02 12" Male | _g -8 42 12 Male | —32 =34 =16
11’ Kidney | _g ——29 _11 11’ Kidney | 3 —12 _8
10" Endocr. —42 [ 59 10" Endocr. | _g _4 .3
09" Skin | 23 e -5 R — 1 09" Skin | 4 _4 1
08 MuscTs | __ 2o —29 _8 08" MuscTs | — 27 —34 ]
07 Hep+P | 5 —20 _9 07" Hep+P | 4 =23 -3
06’ Digest. | 4 _7 .16 06" Digest. | — 27 [ &7 .3
05’ Circul. | _g —01 _10 05" Circul. | _g =19 _5
04’ Respir. | g _s8 153 04" Respir. | _g =20 -7
03" ENT | =532 4l =33 03" ENT | _ 11 —10 2
02" Eye | 3 157 _9 02" Eye | 3 1 1
0.0 01’ Nerves | g =29 —35 01" Nerves | _7 =20 -4
AP APR AR IR AP APR AR IR
Database: Reference system ZIM=-v1.2
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Table 10: Weighted average fractionation coefficient of pair comgzams of DRG systems per system according to
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major diagnosis subcategories (Part 2)

1.0 AR : AR:M
99" Error | 26 =27 99" Error | 50 =41 7
92' Dayl 92' Dayl
91 Trp+Trc | _g _7 91" Trp+Trc
25 Polytr. | ——33 ——34 25" Polytr. | 57 ——s51 FYR
24 HIV 24 HV |Ga ] [mm_ | F I
23 Div.Fac | ——39  _13 23 DivFac | _ 17 -4 =18
22" Bums | 5 — 20 22" Bumns | _ 15 - 10 =20
21 Trauma | [ 70 65 21 Trauma | ———45  _ 10 =33
20" Drug 20" Drug | — 25 145 47
19’ Mental 19" Mental | ———46 149 49
08 4 18 Infect. | 4 —a7 18" Infect. | =——39 2 =11
17" Neopl. | —— 35 24 17" Neopl. | __ 17 _8 =18
16' Blood | __ 23 — 24 16’ Blood | _g -7 -7
15’ Neonat. | —— 34 | —Y 15" Neonat. | 1 183 —40
14’ Birth | _g ——33 14’ Birth | —— 36 —14 47
13’ Female | __ 15 —20 13' Female | _ 13 =12 =15
12' Male | _ 14 4 12" Male | 3 .2 =22
11 Kidney | _g 14 11 Kidney | _ 14 2 =18
10’ Endocr. | 5 1 10" Endocr. | _7 -3 -5
09" Skin | ——535 =27 09" Skin | _7 -4 -4
08 MuscTs | — og —24 08" MuscTs | 23 —16 =17
07 Hep+P | ——34  =—x31 07" HeptP | 5 -2 -8
06 4 06’ Digest. _7 _9 06’ Digest. _8 — 14 == 20
£ 05' Circul. | 53 17 05" Cireul. | 15 -9 -9
g 04' Respir. | —— 32 ) 04" Respir. | _ 10 —10 =12
= @ 03 ENT | — 26 _10 03 ENT | _5 0 1
g E 02" Eye | _ 16 _9 02" Eye | — 26 -3 -4
§ .g 01’ Nerves | — 34 —144 01" Nerves | 7 =27 =29
c 2 AP APR AP APR AR IR
% E IR: IR:M
.% .g 99' Error 99' Error | —— 36 1 — 13
< > 92" Dayl 92" Dayl
= § 9L Tip+Tre 91’ Trp+Trc
8 25’ Polytr. 25’ Polytr.
0.4 4 n 24" HIV 24" HIV
23" Div.Fac 23 Div.Fac | _g 1 =27
22" Burns 22' Burns
21’ Trauma 21' Trauma | ——42 -8 —33
200 Drug (s [70 | 20 Drug | ——43 ——34 [ Tes5
19’ Mental 19" Mental | —— 40 =17 — 0]
18' Infect. 18’ Infect. | — 29 =25 =12
17" Neopl. 17’ Neopl. | _ 19 .3 .2
16" Blood | [75 | [z \ 16’ Blood | _ 13 .3 -9
15" Neonat. 1 15" Neonat. | o —39 3
14’ Bith | —— 37 14 14" Birth | —— 36 _8 =11
02 13’ Female | — g — 28 13 Female | g 2 =20
12' Male | __ o3 —21 12" Male | ——34 .2 =35
11’ Kidney | | 164 | |58 11" Kidney | 4 1 =21
10’ Endocr. | __ 17 _s8 10" Endocr. | __ 16 -7 =27
09 skin [[79 | =8 09" Skin | __ 21 —10 47
08" MuscTs | ———m40 745 08" MuscTs | —— 31 -7 —39
07’ Hep+P | __ o4 15 07" Hep+P | 4 0 =22
06" Digest. | [ g3 52 06" Digest. | —— 34 1 Cs9
05’ Circul. | ——41 ——36 05" Cireul. | _g .3 =28
04" Respir. 04' Respir. | _ 12 -6 =14
03 ENT | ——43 =27 153 03 ENT | _ 12 -2 —13
02 Bye |51 46 [74 ] 02 Eye | _7 4 4
0.0 01’ Nerves | —— 37 =3 34 01" Nerves | _g 1 =20
AP APR AR IR AP APR AR IR
Database: Reference system ZIM=-v1.2

SwissDRG / Swiss Federal Statistical Office [DRG.AGRP.054.catlevelplot.fraccoefs:s:0:1-059S]

30.09.2005 (v1.2) 17



Wolfram Fischer Base DRGs, Fractionation Coefficient, and Treemaps

Table 11: Weighted average fractionation coefficient of pair comguars of DRG systems according to surgical
subcategories

1.0 9 C:01' Nerves C:02' Eye C: 03 ENT C: 04’ Respir. C: 05 Circul.
IR 5 35 IR IR 33 35 IR IR
O 4.8 12 o®o 213,10 19
AR 1 34| AR | 33 AR |40 AR |5 AR 35
'e® o o O ZER 920 O
APR APR APR APR APR 36
al® o* o 48 9 10 %7 2 el7 O
AP 34 AP AP AP AP
s O07g* 3 ol6 0*? % 43 5 0%kr 8 g8 @
AP APR AR IR AP APR AR IR AP APR AR IR AP APR AR IR AP APR AR IR
C: 06’ Digest. C:07' Hep+P C: 08 MuscTs C: 09 Skin C: 10’ _Endocr.
0.8 1
IR IR IR IR IR
D15 D16 Dle DZl .9 Dl7 .8 D21 519 D24
AR AR AR AR AR
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Table 12: Weighted average fractionation coefficient of pair comguars of DRG systems according to medical

subcategories
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5.5 Major diagnostic subcategories with more problems and ith fewer problems

Tables 11 and 12 help find those subcategories which casegooispital cases in a » Tables 11 and 12
relatively similar manner and those with greatly differgrauping concepts.

In the following, those subcategories for which all the esgmtations in other DRG ~ "no problems"
systems resulted in fractionation coefficients of less tha® will be regarded as pre-
senting "no problems" (at first sight).

In the following, those subcategories for which at least ofithe representations  "problematic"
in another DRG system among all the DRG systems under sgngsulted in an av-
erage fractionation coefficient of more than 0.5 will be ddesed to be (potentially)

"problematic”.

Among the surgical subcategories, there is only one singleagtegory for which all ~ Surgical subcategories
the comparisons yielded low fractionation coefficientanely the category with the 1 Table 11 (p. 18)
transplantations and tracheostomies [91'C].

All the other subcategories have fractionation coeffigeéntexcess of 0.4. Only in
three of these subcategories does none of the fractionatiefficients exceed 03%.

Among the medical subcategories, too, there is only oneagafory for which all Medical subcategories
the comparisons resulted in low fractionation coefficieBiST [03'M]. T Table 12 (p. 19)

The following medical subcategories display problemaififecences:

» 06’M: Digestive system

» 15°M: Newborns

* 19'M: Mental diseases

e 20’'M: Drugs

o 24’'M: HIV

» 25’M: Multiple significant trauma
* 99'M: Not groupable

There is an amazing number of subcategories with differimogiging concepts. In all  Commentary

these cases, a closer look is necessary to find the base DRGwatle been subjected
to particularly different treatment.

23 At least one fractionation coefficient is above 0.4 but belb® in the subcategories Circulary system
[05'C]; Musculoskeletal system [08'C]; Male reproductisgstem [12'C].
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Hierarchical structuring

Codes

Surface division

Colours

Number of cases in the
database

IR -> APR
» Table 13

1 Table 8 (p. 14)

IR -> AR
» Table 14

1 Table 8 (p. 14)

www.fischer-zim.ch

5.6 Example of a treemap for the display of fractionation coéicients

Each of the following treemaps contains all the base DRGsDR& system. The
colours represent the values of the fractionation coeffisiper base DRG of the origi-
nal system mapped to the reference system.

The graphs are hierarchically divided up according to:

1. major diagnostic subcategory types (vertical main stibidin according to "sur-
gical/procedural” and "medical";

2. standardised major diagnostic subcategories (suchldgl 'Merves"; horizontal
fields with black frames);

3. base DRGs of the original classification with a white fraswted by the values
of the fractionation coefficient.

The codes for the original classification have been entardteacentre of each white-
framed cell. Possibly it is followed by the label of the bade@®(or a short version of
it) and the fractionation coefficient if space is availaflee major diagnostic subcate-
gories have been entered in italics on the left of each bieked cell, turned around
90° counter-clockwise.

The size of the rectangles reflects the proportion of casgsrépresents. With the
help of the vertical subdivision, which separates the casesrding to major diagnos-
tic subcategory types, it can be seen that all in all, thebdesa used contains fewer
surgical/procedural cases (on the left) than medical c@sethe right).

The colours correspond to the values of the fractionaticffiments. Low coeffi-
cients are shown in a bluish colour, high coefficients in aligucolour.

The bluer a white-framed cell, the less fragmentated theesgmtation of the dis-
played base DRGs of the original system in the base DRGs aétheence system.

The overall number of cases represented from the databambdated in the centre

below the graph.

The first of the two following treemaps displays the fractiian coefficients of all base
IR-DRGs splitinto base APR-DRGs. Itis striking immedidthat there are much more
reddish and red boxes on the left with the surgical base IREBEhan on the right
with the medical base IR-DRGs. A quite great number of médiase IR-DRGs with
fractionation coefficients of zero or nearly zero can be seethe right half. (They are
coloured in a bluish colour.) This means that this grapHis tes, too, that the medical
base IR-DRGs are less fragmentated into APR-DRGs than tgeealibase IR-DRGs:
the fractionation coefficient (F.mgghpr) of the medical base IR-DRGs only amounts
to 0.03, whilst the fractionation coefficient of the surgisase IR-DRGs (F.chigapr)
isat 0.37.

In the next graphic, also the medical field is now colourechvéitmore intensive
red, but it is still less red than the surgical field. Yet thigdlaappears to be even more
fragmentated than in the previous graph for IR to APR. A lobkha fractionation
coefficients of both fields shows likewise that, though theytagher, they differ less:
F.mquR|AR =0.24, F.ChifR|AR =0.43.
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Table 13: Fractionation coefficients of base IR2005-DRGs dividedating to base APR15-DRGs
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Table 14: Fractionation coefficients of base IR2005-DRGs dividedating to base AR5-DRGs
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5.7 Example of a treemap for the comparison of two DRG systems

The next treemap below shows all the base DRGs of the origyséem again (black- 1 Treemaps: p. 9
framed), yet this time divided up into the base DRGs of thensice system (white-
framed).

These treemaps are hierarchically divided up according to: Hierarchical structuring

1. major diagnostic subcategory types (main subdivisioooating to "surgi-
cal/procedural” and "medical");

2. standardised major diagnostic subcategories (suchléd erves"; with a fine
grey frame at a right angle to the main subdivision);

3. base DRGs of the original classification (with a black fedm
4. base DRGs of the reference classification (with a white &g

The codes for the original classification have been enteritalics at the bottom of each  Codes
black-framed cell, while the codes for the reference disdion occupy the centre of
the white-framed cells. The major diagnostic subcategdrave also been entered in
italics, but the letters have been turned around 90° cowhbdekwise.

The size of the rectangles reflects the proportion of casgsrépresents. The main  Surface division
subdivision distinguishes between the surgical/procaldiases and the medical cases.

The colours were determined on the basis of the (sequentd® numbers of the  Colours
reference classification. White rectangles indicate a éoation of base DRGs and
reference base DRGs with fewer than three cases.

The fewer stripes and the fewer colours the field of a base D&tBams, the better  Correspondence of
the base DRG in question corresponds to the group structtine ceference classifica- classifications
tion.

The overall number of cases represented from the databembdated in the centre  Number of cases in the

below the graph (or, in the portrait format print-out, to tag of the graph). database
The treemaps below can be interpreted as follows: Notesernimy
interpretation

 Large rectanglesefer to frequent codings or coding combinations.

* The smaller thenumberof white-framed base DRGs of the reference system
within a base DRG of the original system, the more similargf@iping concept
used for these base DRGs in both systems.

» The more uniform theolour gradient the more base DRGs of the original sys-
tem are represented in base DRGs of the reference systene wbdss are as-
signed to similar thematic areas.

» Conspicuous colourgoint to the fact that the same hospital cases are encoded in
different thematic areas.

* An in-depth analysis should not only compare the colounsaiso thelabels
of the base DRGs of the original system and the assigned bR&&sDf the
reference system.

« If the reference classification has a godihical homogeneitythen the graph
may serve as a basis for an estimate of the clinical homotyeoieihe original
classification.
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Basically, the colour pattern looks rather calm. This mehas the classifications IR -> AR
have a similar overall structure: the hospital cases argsified into similar "coding » Table 15
zones" by both DRG systems.

A detailed observation reveals that there is a considerabi@er of base IR-DRGs
that are represented in several base AR-DRGs: this is tleevdasrever a black-framed
field is divided up into several white-framed subsections.

The most striking are base IR-DRG fields that bear severalesi in this case, the
base AR-DRGs into which this base IR-DRG is divided also bglto subcategories
that are "further distant". The most conspicuous exampthisfkind is base IR-DRG
06140x (IP Other Digestive System Procedures) almost icéhére of the graph. The
size of the field shows that a relatively high number of h@djgiases have been assigned
to this collective base IR-DRG. In the AR-DRG system, the saases can be found
both in the subcategory "Digestive system" [06’C] and untfeemale reproductive

system" [13'C].

Another example that is plain to see is provided by the stfoagmentation of the
base IR-DRGs of procedures on the musculoskeletal systainedsegory 08'C]. The
prevalent yellow colour shows that the base AR-DRGs acogrtti which these cases
were grouped are frequently to be found in the same subagtego

5.8 Examples of individual DRG-related evaluations

In the following, the fragmentation of the base APR-DRG 3K&de & lower leg
procedures except foot) will be shown through its represent in the AR-DRG sys-
tem, in the IR-DRG system and in the AP-DRG system. The foaetiion coefficient is
relatively high for all three representations, namely agpnatelyf = 0.6.

When the hospital cases from base APR-DRG 313 are represerttee AR-DRG  APR 313 -> AR
system, it becomes evident that these cases are mainiyeadsmthree base AR-DRGs, » Table 16
namely: base AR-DRG I13 (Humerus, Tibia, Fibula and Anklededures), base AR-

DRG 118 (Other Knee Procedures) and base AR-DRG 129 (Kneeiaiction Or
Revision). As in APR, foot procedures are also represemtedseparate DR&'. Nev-

24 Foot procedures : base APR-DRG 314 (Foot procedures); b@sBRG 120 (Other Foot Procedures).

Table 16: Example: APR 313 according to AR£0.61, n=21378): Knee & lower leg procedures except foot
APR Cases %APR %AR Type MDC AR AR-DRG label

313 11204 524 747 C 08 113 Humerus, Tibia, Fibula and Ankte@dures

313 6804 31.8 995 C 08 118 Other Knee Procedures

313 2549 119 989 C 08 129 Knee Reconstruction Or Revision

313 254 1.2 168 C 08 112 Infect/Inflam Bone & Joint

313 20 04 74 C 08 121 Local Excision & Removal of Internaldtign Devices of Hip and Femur
313 88 04 15 M ERR 961 Unacceptable Principal Diagnosis

313 74 0.3 1.3 M 08 175 Injury to Shoulder, Arm, Elbow, Kneeglar Ankle
313 a7 02 15 C 08 128 Other Connective Tissue Procedures

313 43 02 08 C 08 120 Other Foot Procedures

313 35 02 10 M 08 169 Bone Diseases & Spec Arthropathies

313 25 01 03 C 08 108 Other Hip and Femur Procedures

313 23 0.1 4.2 C 21B X04 Other Procedures for Injuries to Lovietb

313 21 0.1 420 C 08 111 Limb Lengthening Procedures

313 18 01 04 C 08 104 Knee Replacement and Reattachment

313 17 01 05 C 08 130 Hand Procedures

313 16 01 10 M 08 176 Other Musculoskeletal Disorders

313 11 01 05 M 01 B60 Established Paraplegia/Quadriplegia
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» Table 17

APR 313 -> AP
» Table 18
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ertheless, only half of the APR-313 cases come into the naltigicomparable base
AR-DRG 113 (cf. column marked "%APR"). On the strength of takel of AR-DRG
113 it becomes clear that this also includes procedures emtimerus (i. e. not only
on the lower but also on the upper extremity). This explaihy wnly three quarters
of this base AR-DRG contains cases from base APR-DRG 313¢tdimn marked
"%AR"). Evidently, the APR-DRGs in this context are lesdeliéntiated at the level of
base DRGs than AR-DRGs; part of this might be compensatealftine four severity
categories that are systematically available in the APRGR¥stem. However, it turns
out that in the AR-DRG system, 113, too, has three severitygmies whereas 118 and
120 have no further subdivisiorts.

When the hospital cases from base APR-DRG 313 were repessienthe IR-DRG
system, they were mainly positioned in five base IR-DRGs, elgnbase IR-DRG
08170x (IP Knee & Lower Leg Procedures Except Foot), bas®R&G 08160x (IP
Other Musculoskeletel System & Connective Tissue Proegjubase IR-DRG 08140x
(IP Local Excision & Removal Of Internal Fixation Devicepde IR-DRG 08150x (IP
Soft Tissue Procedures) and, interestingly, 3.9% of thesadso in base IR-DRG
08130x (IP Foot Procedures), even though the label of APREI3R3 should really
exclude any procedures on the foot. What is particularlyfesing, however, is the fact

that the labels of base APR-DRG 313 and base IR-DRG 08170demécaf, and yet
not even half of the APR-313 cases are assigned to base IRIBREx (cf. column
marked "%APR"). At any rate, almost all the cases to be fonrse IR-DRG 08170,
namely 97.6 %, are assigned to base APR-DRG 313 (cf. columketd%IR").

When the hospital cases from base APR-DRG 313 were repessierthe AP-DRG

25 There are separate DRGs in both systems for replantatiahprastheses: base APR-DRG 301 (Major

joint & limb reattach proc of lower extremity for trauma) ubdse APR-DRG 302 (Major joint & limb
reattach proc of lower extrem exc for trauma); base AR-DREKhee Replacement and Reattachment).

26 Base IR-DRG 08170x is solely preceded by "IP". In the IR-DRGtasm, "IP" identifies all stationary
procedures (I = inpatient, P = procedure).

Table 17: Example: APR 313 according to IF£0.65, n=21378): Knee & lower leg procedures except foot
APR Cases %APR %IR Type MDC IR IR-DRG label

313 10484 49.0 976 C 08 08170x IP Knee & Lower Leg Proceduxes|ii Foot

313 6364 298 36,5 C 08 08160x IP Other Musculoskeletel 8y&&onnective Tissue Procedures
313 2482 116 19.2 C 08 08140x IP Local Excision & Removal @érimal Fixation Device

313 1100 51 152 C 08 08150x IP Soft Tissue Procedures

313 831 39 106 C 08 08130x IP Foot Procedures

313 46 02 19 C 01 01120x IP Cranial & Peripheral Nerve Prosd

313 18 01 04 C 04 04130x IP Moderately Complex Respiratgsfe®n Procedures

313 13 01 01 C 05 05120x IP Other Circulatory System Praesdu

313 12 01 03 C 05 05106x IP Other Cardiothoracic Procedures

Table 18: Example: APR 313 according to AF£0.59, n=21378): Knee & lower leg procedures except foot
APR Cases %APR %AP Type MDC AP AP-DRG label

313 11486 53.7 76.0 C 08 A-218 Lower Extremity & Humerus Pdoces Except Hip, Foot, Femur

313 7306 342 994 C 08 A-221 Knee Procedures

313 1510 71 133 C 08 A-231 Local Excision & Removal Of Int Bievices Except Hip & Femur
313 814 3.8 144 C 08 A-226 Soft Tissue Procedures

313 110 05 83 C 08 A-230 Local Excision & Removal Of Int Fixvixes Of Hip & Femur

313 63 03 24 C 23 A-461 O.R. Procedures W Diagnoses Of OthietaCt W Health Services
313 62 03 62 C 25 A-732 Other O.R. Procedures For Multipgmiicant Trauma

313 15 01 01 M 27 A-901 Transfer Within One Day
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system, they were mainly positioned in five base AP-DRGs,ahatrase AP-DRG A-
218 (Lower Extremity & Humerus Procedures Except Hip, FBemur), base AP-DRG
A-221 (Knee Procedures), base AP-DRG A-231 (Local Excigiétemoval Of Int Fix
Devices Except Hip & Femur) and base AP-DRG A-226 (Soft Ted8tocedures). This
last base AP-DRG has a counterpart in the APR-DRG systenelydrase APR-DRG
317 (Soft tissue procedures). This raises the questionwiether it is a positioning in
APR-DRG 313 or an assignment to base AP-DRG A-226 that fitsithation better.

A complementary example to be shown is the representatitrediospital cases from AR 113 -> AP
base AR-DRG 113 (Humerus, Tibia, Fibula and Ankle Proceslune the AP-DRG P Table 19
system. This is a relatively homogeneous representati®®:.% of the hospital cases
in AR-DRG 113 will be found again in base AP-DRG A-218 (LowextEemity &
Humerus Procedures Except Hip, Foot, Femur). The reprasemtalso works well
in the opposite direction: 96.2 % of the hospital cases ire l#2-DRG A-218 are as-
signed to base AR-DRG 113. This relatively good correspowdéds also indicated by » Table 20
the fractionation coefficients éf= 0.06 and = 0.07, respectively.
In this case, the different natures of AR and AP become evldy at the next lower
level. Base AR-DRG 113 is divided up into three severity gatées: 113A applies to
cases with severe or catastrophic comorbidities or comfptios; all other cases are
assigned to 113B if patients are over 59 years of age, wHiBClis for patients under
60. In contrast, there is AP-DRG 218 for "Lower Extremity & tdarus Procedures
Except Hip, Foot, Femur, Age > 17, with CC"; AP-DRG 219, thensabut without
CC; and AP-DRG 220 for patients below 18 years.

Table 19: Example: AR 113 according to APfE0.06, n=14999): Humerus, Tibia, Fibula and Ankle Procedur

AR Cases %AR %AP Type MDC AP AP-DRG label

113 14538 96.9 96.2 C 08 A-218 Lower Extremity & Humerus Prhaes Except Hip, Foot, Femur
113 220 15 220 25 A-732 Other O.R. Procedures For Mulmificant Trauma

113 101 0.7 7.0 08 A-217 Wound Debridements & Skin Grafts

113 75 05 28 23 A-461 O.R. Procedures W Diagnoses Of Otbhatact W Health Services
113 27 02 11 21 A-442 Other O.R. Procedures For Injuries

113 15 01 01 27 A-901 Transfer Within One Day

=dieliellelNe}

Table 20: Example: AP A-218 according to AR€0.07, n=15115): Lower Extremity & Humerus Procedures
Except Hip, Foot, Femur

AP  Cases %AP %AR Type MDC AR AR-DRG label
A-218 14538 96.2 96.9 C 08 113 Humerus, Tibia, Fibula and Arfddocedures
A-218 155 1.0 10.3 08 112 Infect/Inflam Bone & Joint
A-218 82 05 26 08 128 Other Connective Tissue Procedures
A-218 5 04 11 08 175 Injury to Shoulder, Arm, Elbow, Knéeg or Ankle
A-218 51 03 038 ERR 961 Unacceptable Principal Diagnosis
A-218 33 02 04 08 108 Other Hip and Femur Procedures
A-218 31 02 1.7 08 174 Injury to Forearm, Wrist, Hand or Foot
A-218 24 0.2 48.0 08 111 Limb Lengthening Procedures
A-218 21 01 0.6 08 169 Bone Diseases & Spec Arthropathies
A-218 20 0.1 1.2 08 176 Other Musculoskeletal Disorders
A-218 15 0.1 03 08 110 Other Back and Neck Procedures
A-218 117 0.1 05 01 B60 Established Paraplegia/Quadrialeg

ZIOIZ o0 0|o
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APR 313 -> SQp The representation of the hospital cases of base APR-DRGngh8E the reference

> Table 21 classification of SQLape main treatment categories (SQ@ate that main treatments
comprise mainly procedures on the leg ("CRU"), especiatifte knee ("GEN") and
also — inspite of the exclusion done by the APR-DRG label -herfoot ("PED2" and

"PED3").
APR 313 ->SQ1 The representation of the hospital cases of base APR-DRGVBAB the reference
> Table 22 classification of primary SQLape categories (SQ1) is everermgeresting. They mir-

ror the main treatments or diagnoses determined by the S®ygiem based on the
evaluation of all diagnoses and procedure codes. The fratien is slightly smaller.
The first three SQ1 categories cover approximately 80% oftiepital cases. The
first seven SQ1 categories concern the legs ("CRU"), thek(i&EN") and the foots
("PED"). It would be worthwhile to take a look at the case datarder to judge if
SQLape or APR did the groupings of the "PED" cases and of tlspitad cases left
over in a more adequate manner.

Table 21: Example: APR 313 according to SQp«0.77, n=21378): Knee & lower leg procedures except foot

APR Cases %APR %SQp Type MDC SQp SQp label

313 8372 39.2 964 CRU3 Major operation on leg

313 4279 20.0 89.6 GEN2 Excision of knee structures

313 2590 12.1 339 GEN4 Open operation on knee

313 2350 11.0 414 ART1 Arthroscopy or traction

313 1133 53 65.3 CRU2 Minor operation on leg

313 697 3.3 146 PED2 Minor operation on foot

313 512 24 86.9 GENS3 Other arthroscopic operation on knee
313 425 20 214 PED3 Major operation on foot

313 225 11 25 0OSS2 Removal of internal fixation device
313 109 0.5 3.7 OSS4 Other operation on unspecified bone
313 101 0.5 6.6 L-tZ Other severe injury

313 93 0.4 139 ART3 Major operation on joint

313 64 0.3 3.4 L-i0O Musculoskeletal system inflammation
313 53 0.2 1.8 MUS3 Other operation on muscle

313 a7 0.2 7.9 L-dG Degenerative disease of knee

313 43 0.2 101 OSS3 Excision of unspecified bone

313 40 0.2 1.0 L-tC Fracture of pelvis

313 37 0.2 2.2 L-tJ Leginjury

313 37 0.2 1.2 L-tL Other musculoskeletal injury

313 30 0.1 0.1 Z-zZ Other disorders

313 20 0.1 1.3 ART2 Minor operation on joint

313 19 0.1 1.2 MUS2 Excision or suture of muscle

313 17 0.1 0.1 CUT1 Minor operation on tegument

313 15 0.1 0.3 BRA4 Forearm minor operation

Ol0|0|0OIZIZIZZN0Zo|Zo|Zojo|o|olojolo|o|lolo
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Table 22: Example: APR 313 according to SQ1+0.74, n=21378): Knee & lower leg procedures except foot
APR Cases %APR %SQ1 Type MDC

SQ1 SQ1 label

313 9003 421 947 C L CRUS3 Major operation on leg

313 4647 21.7 881 C L GEN2 Excision of knee structures

313 3803 178 426 C L GEN4 Open operation on knee

313 713 33 912 C L  GEN3 Other arthroscopic operation on knee
313 621 29 593 C L CRU2 Minor operation on leg

313 608 28 230 C L PED3 Major operation on foot

313 591 28 145 C L PED2 Minor operation on foot

313 177 0.8 36 M Z  Z-zM Without valid information

313 161 0.8 43 C L MUS3 Other operation on muscle

313 148 0.7 1.8 C L 0OSS2 Removal of internal fixation device
313 146 0.7 154 C L ART3 Major operation on joint

313 113 0.5 68 C L  ART2 Minor operation on joint

313 62 03 114 C L  OSS3 Excision of unspecified bone

313 48 0.2 13 M L L-i0O Musculoskeletal system inflammation
313 39 0.2 05 C L COX4 Other major operation on hip

313 38 0.2 1.3 C L 0OSS4 Other operation on unspecified bone
313 33 0.2 04 M N  N-fC Epilepsy

313 32 01 125 C L COX3 Minor operation on hip

313 24 0.1 13 C N NER3 Operation on nerves

313 23 0.1 02 M U  U-iU Urinary infection

313 22 0.1 21 M L L-tZ Other severe injury

313 21 0.1 06 C L  SCA3 Other major operation of shoulder
313 15 0.1 02 C C COR2 Heart operation without circulatosistance
313 15 0.1 01 M S S-mS Lymphoma, other leukemia or hematmpaetignat neoplasm without

complication

313 13 0.1 01 C D ABD3 Unilateral repair other hernia

313 12 0.1 04 M P P+xS Chronic substance abuse

313 11 0.1 05 M C C-zC Other cardiac disease

313 11 0.1 03 M L L-tC Fracture of pelvis

313 10 0.0 02 C C VAS2 Operation on varicose limb veins
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6 Discussion and prospects

It has been revealed that the fractionation coefficient gsdadly an interesting mea-
sure to describe the relative difference in the nature aépatlassification systems.

In the following, a number of discussion points are listethjcln at the same time
serve as suggestions for further work.

1p.7 Standardisation of the major diagnostic categories:

 Following the example of the IR-DRG system, major diagitositegories with
few groups and hospital cases could be subsumed. This woualteen HIV, for
instance, which would be assigned to infections, or polytrata, which would
be divided up among various major diagnostic categories.

* The DRGs of the former major diagnostic category of traasfations and tra-
cheostomies was dispersed within the IR-DRG system. Inoggathe base
DRGs in other DRG systems could be removed from this majaratiatic cate-
gory and assigned to the main categories of the organ syst@megrned.

» Besides major diagnostic categories, "DRG-Klassen"abel introduced as an
additional hierarchical level, which would serve to unitmitar base DRGs in a
tighter structure’

1 p.6 Base DRGs:

» The definition of base DRGs could be made more precise. $mtlainner, addi-
tional individual DRGs could be subsumed even though theufia@turer defined
them as separate DRGs.

1 p.8 fractionation coefficient:

* In the weighting process, a distinction could be introdlisetween groups of the
reference system that are positioned within the same DRGasedpory (or within
the same DRG-Klasse; cf. above) and others.

 In the aggregation of the fractionation coefficients at ldnesl of subcategory
types and at system level, the error groups could be exclodeiven special
treatment. (In particular, this is necessary where theraatithe system results in
many false classifications, as for instance with LDF, wheedcoding obviously
still has many deficiencies.)

1 p.?? Treemaps:

* At present, the colouring of the base DRGs of the referegstem is based
directly on their code numbers. This will yield acceptatdsuits particularly if
the system under scrutiny is structured according to a fubyahat is similar to
that of the reference system. It would be better, howevegkour base DRGs on
the basis of a common logical order that would still have taéfned.

1 p. 24 Pair analysis of patient classification systems:

 So far, a detailed view of individual base DRGs of a origispdtem and their
breakdown according to basic case groups of the refereassifitation has only
been provided by means of examples. This should be systadati

27 Base DRGs can be subsumed in a "DRG-Klassen", i. e. a kindrofiljgt group” or "product line",
according to thematic resemblance. Cf. among others Kfigez [2004]; http:// www.adimehp.com /
G-GHM.htm; Buronfosse et al. [OAP manuel 3.0, 2003]; Buossk et al. [OAP court séjour, 2002];
Ruiz [GA+GF, 1999], as well as the "product lines" in the PMGtem: PRI [PMC-Rel.5, 1993].
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» Some information could be added about the proportionseottst weights.

» A way of representing the breakdown of a base DRG into sésetected refer-
ence classifications should be developed.

e Comparisons between DRGs and SQLape categories stiliresfyuther devel-
opment.

Thematic comparisons: 1 p.26

* DRG systems could be compared with each other in thematiesieas some
examples adduced in this text have shown.

Further fields of application:

» The fractionation coefficient can be used to analyse theesppndence between
a DRG system and an alternative patient classificationsy@&each as the »mipp»
system® used by individual hospitals in the Swiss Canton of Aargau).

» The fractionation coefficient and treemaps in particulauld be used to detect
coding differences within individual DRGs.

» The fractionation coefficient and treemaps could be useist@lise differences
of versions of a single DRG system from year to year.

28 Cf. Rieben et al. [Pfadkostenrechnung, 2003]: 29 ff.
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7 Appendix

7.1 Table of abbreviations

Table 23: Abbreviations and Links

Abbreviation Designation Links and references
AP-DRG All Patient Diagnosis Related Groups http:// wwweffisr-zim.ch / text-pcssa /
t-ga-E4-System-AP-0003.htm
APR-DRG All Patient Refined Diagnosis Related Groups Htgpaiw.fischer-zim.ch / text-pcssa /
t-ga-E5-System-APR-0003.htm
AR-DRG Australian Refined Diagnosis Related Groups htpaiiv.fischer-zim.ch / artikel /
ARDRG-0105-SGMI.htm
CCs Clinical Classification Software http:// www.ahrg.dalata / hcup / ccsicd10.htm
CcC Comorbidity or Complication
CHUV Centre hospitalier universitaire vaudois http:// wiwespvd.ch / public / chuv /
DRG Diagnosis Related Groups http:// www.fischer-zim.cdndiflicht /
DRG-Familie-9512.htm
D.S. Disease Staging http:// www.fischer-zim.ch / strdiflic
Disease-Staging-9603.htm
EfP Effeuillage Progressif http:// www.fischer-zim.chxt@cssa /
t-ga-E8-System-GHM-0003.htm#zimEfP
G-DRG German Diagnosis Related Groups http:// www.g-drg.d
G-GHM Groupements de Groupes Homogénes de  http:// www.adimehp.com / G-GHM.htm
Malades
GHM Groupes homogénes de malades http:// www.atih.sante.f
LDF Leistungsbezogene Diagnosen-Fallgruppen http:// vibmgf.gv.at / cms / site / themen.htm ?
channel=CHO0005
IR-DRG International Refined Diagnosis Related http:// www.3m.com / us / healthcare / his / pdf / reports /
Groups ir_drg_whitepaper_09_02.pdf
MCC Major Comorbidity or Complication
MDC Major Diagnostic Category
»mipp> Modell integrierter Patientenpfade http:// wwwpmich /
OAP Outil d’Analyse PMSI http:// membres.lycos.fr / pradé®MSI /
telechargements / OAP_acceuil.htm
PMC Patient Management Categories http:// www.fischeretimstreiflicht / PMC-9511.htm
PMSI Programme de médicalisation des systemes http:// www.le-pmsi.org / index.html
d’'information
RDRG Refined Diagnosis Related Groups http:// www.fisclirereh / text-pcssa /
t-ga-E3-System-RDRG-0003.htm
SFSO Swiss Federal Statistical Office http:// www.bfs.adofi /
SQ1 Primary SQLape category (For this study only)
SQLape Striving for Quality Level and Analysis of http:// www.sglape.com /
Patient Expenditures
SQp SQLape main treatment category (For this study only)
SwissDRG Swiss Diagnosis Related Groups http:// www.sWwiserg /
ZIM Zentrum fur Informatik und wirtschaftliche http:// www.fischer-zim.ch /

Medizin

30.09.2005 (v1.2)

33



Wolfram Fischer Base DRGs, Fractionation Coefficient, and Treemaps

7.2 References

3M (1998) AP-DRG-CH
3M Health Information SystemsAP-DRGs All Patient Diagnosis Related Groups Version 12.0
Adapted for Switzerland 1.0, Definitions Manual. WallingfBorken 1998: 1408 pp.

APDRG-CH (2003) CW 4.1
APDRG SchweizKostengewichte Version 4.Rrilly (ISE) 2003. Internet: http:// www.isesuisse.ch /
de /apdrg / o_rapport_cw_v41_d.pdf.

BFS-CH (1997) Medizinische Statistik
Bundesamt fir StatistikStatistik der stationéren Betriebe des Gesundheitsweddasdizinische
Statistik. Detailkonzept 20.5.97, Bern 1997.

BMGF-A (2004) LKF05-Modell
Bundesministerium fur Gesundheit und Frauen [Hrsbdistungsorientierte Krankenanstaltenfi-
nanzierung — LKEModell 2005. Wien (BMGF) 2004: 42 pp. Internet: http:// binegns.apa.at / cms
/ site / attachments /4 /6 /6 / CH0036 / CMS1039004330660 /athd2D05.pdf.

Buronfosse et al. (2002) OAP court séjour
Buronfosse A, Duportail P, Delhommeau A, Martin S, LepagdJHlisation de I'outil d’analyse
PMSI (OAP) court séjourin: Info en santé 2002/1: 3-5. Internet: http:// thf.esritet / thf / docs /
lettreinfo / infosantel.pdf.

Buronfosse et al. (2003) OAP manuel 3.0
Buronfosse A, Discazeaux, Echard, Lellouch, Vollaigéassification OAP: version 3.0 (Analyse des
données PMSI 2002Manuel d'utilisation. (Assistance Publique Hoépitaux dei§) 2003: 6 pp. In-
ternet: http:// gimep.free.fr / oap_v30.zip.

Fetter et al. (1991) DRGs
Fetter RB, Brand A, Dianne G [Hrsg.PRGs, Their Design and DevelopmeAnn Arbor (Health
Administration Press) 1991: 341 pp.

Fischer (1997) PCS
Fischer W.Patientenklassifikationssysteme zur Bildung von Behagdfallgruppen im stationéaren
Bereich Prinzipien und Beispiele. Bern und Wolfertswil (BSV+ZINIY97: 514 pp. Ausziige: http:/
www.fischer-zim.ch / studien / PCS-Buch-9701-Info.htm.

Fischer (2002) DRG+Pflege
Fischer W.Diagnosis Related Groups (DRGs) und Pfle@gundlagen, Codierungssysteme, Inte-
grationsmoglichkeiten. Bern (Huber) 2002: 472 pp. Auszingg:// www.fischer-zim.ch / studien /
DRG-Pflege-0112-Info.htm.

Fischer (2005) Basis-DRG-Vergleiche
Fischer W.Vergleich von Basis-DRGs verschiedener DRG-Systémswertungen zur klinischen
Homogenitéat der Systeme: APR-DRG 15, AR-DRG 5, IR-DRG 2(®|ape 2005. Wolfertswil
(ZIM) 2005: 114 pp. Internet: http:// www.fischer-zim.chtldien / Basis-DRG-Vergleich-0507-
Info.htm.

Fischer (2005) KH-Vergleiche
Fischer W.Neue Methoden fiir Krankenhaus-BetriebsvergleicBa Werkstattbuch zur Visual-
isierung DRG-basierter Daten. Wolfertswil (Z1M) 2005: 160. Auszlge: http:// www.fischer-
zim.ch / studien / KBV-0506-Info.htm.

Freeman JL et al. (1991)
Freeman JL, Fetter RB, Park H, Schneider KC, eRaefinementn: Fetter et al. [DRGs, 1991] 1991:
57-78.

Kruger/Lenz (2004)
Kriger R, Lenz MJG-APDRG: Ein synthetisches Beschreibungsmodell der Kaimkusleistungen,
entwickelt auf der Grundlage der G-GHNh: 5. Deutsche Casemix-Konferenz, Konferenzdokumen-
tation 2004: 257-264.

Mullin et al. (2002) IR-DRG
Mullin R, Vertrees J, Freedman R, Castion R, TinkeCAase-Mix Analysis Across Patient Populations
and BoundariesA Refined Classification System Designed Specifically fegrimational Use. 2002: 6
pp. Internet: http:// www.3m.com / us / healthcare / his / fx@fports / ir_drg_whitepaper_09_02.pdf.

PRI (1993) PMC-Rel.5
PRI (The Pittsburgh Research Institutefatient Management CategorieA Comprehensive
Overview. Pittsburgh (The Pittsburgh Research Institl893: approx. 65 pp.

Rieben et al. (2003) Pfadkostenrechnung
Rieben E, Miller HP, Holler T, Ruflin @2fadkostenrechnung als Kostentragerrechnufalkulation
und Anwendung von Patientenpfaden. Landsberg (ecome@®) 200 pp.

34 30.09.2005 (v1.2)



www.fischer-zim.ch

Roeder et al. (2004) G-DRG 2005 (I1)
Roeder N, Fiori W, Bunzemeier H, Firstenberg T, Hensen Farop N, Franz D, Glocker S, Wenke
A, Reinecke H, Irps S, Rochell B, Borchelt Ni-DRG-System 2005: Was hat sich geandert? (ll)
Spezifische Anderungen in medizinischen Leistungsbegaicin: Das Krankenhaus 2004/12: 1022—
1039. Internet: http:// www.drg-research.de / de / dowddoditeratur / kh1204_drg2005_teil_2.zip.

Ruiz (1999) GA+GF
Ruiz J.PMSI et Groupes de produitExemple: Groupes fonctionnels, Groupes d’activités.9199
pp. Download unter: http:// www.adimehp.com / GAGF.htm.

Schwab/Meister (2004) CMI
Schwab P, Meister ADer Case Mix Index — ein Mass fiir den durchschnittlichen ®cbgrad der
KrankenhausfalleNeuchatel (Bundesamt fur Statistik) 2004: 33 pp.

Shneiderman (1992) Treemaps
Shneiderman BTree visualization with tree-map2-d space-filling approach. In: ACM Transactions
on Graphics (TOG) 1992(11)1: 92-99.

Zahnd (2003) CCS
Zahnd D.Medizinischen Statistik der Krankenh&user: Clinical Gifisation System (CSjin Hilf-
smittel fur die Auswertung der Medizinischen Statistik. Godelnfo (2/03) 2003/14: 5-11. Internet:
http:// www.bfs.admin.ch / bfs / portal / de / index / themegesundheit / uebersicht / blank / pub-
likationen.Document.48977.html.

Zahnd (2004) CCS
Zahnd D.Die Analyse von Diagnose- und Behandlungsdaten mit dem @&8n$Eine «zweite
Sicht» auf DRGs. In: 5. Deutsche Casemix-Konferenz, Kamedokumentation 2004: 38—41.

30.09.2005 (v1.2) 35



