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THE MEDICAL SYSTEM HANNOVER (MSH) AND REGIONAL SYSTIMS IN GERMANY

1985
: PETER T.. REICHERTZ, M.D.
§ S Professor and Chairman,
:: i Department of Biometrics and
aTIo : Medical Information Scilence,
i - Medical School Hannover, Germany

During this part of the conference regional systems have been dis-
cussed. 1 cannot report about regional systems in my country, because
there are none, as far as comprehensive and integrated regional systems
are concerned. Many concepts are being developed by state authorities,
professional organizations, insurance companies, and even trade unions
(11). Several projects are in the implementation phase.

The Federal Republic of Germany is a federation of states with
auntonomy in cultural, police, and health affairs. &Slowly, coordination

3

i

i . . N
i of planning between stabtes overcomes the inherent constraints for a
5' comprehensive health care delivery system.

! .

: Berlin (1, 35) and several states have started 1ong~térm plans for
] § regional activities. The activities have to be observed and will -
: without any doubt - be worth special attention.

I

jj E Instead of talking about these projects I would like to share with
you some of my experience in designing and implementing a hospital sys-

. tem attempting an integrated approach. I consider a hospital approach
to be a valid one even for regional systems. At least, I think this is
the case- as long as the terms 'regional' as well as 'information systems'
are not yet clearly defined or used with varying definitions. An ex-
tension. of such. a system towards the integration of several hospitals as
well. as other health care delivery elements might be considered more
feasible than creating new structures. I also think that hospitals
present the necessary basis for exploration and testing of what a medi-

cal. system really implies.

In addition, some general analysis may be in order in this context.
A few remarks about federal research and development plans wiil be added

e

Hospital computing has become quite common in different application
" areas in our country. The number of computers installed in hospitals

compares closely to the list given by Dr. Kashida. Other hospitals are
somehow connected to data processing, without using their own hardware.
But approaches to integrated systems are only to be found in a few
places. There will be more within the next three years. Several pro-
jects have started or are in the implementation phase. The most well-
known examples are to be found at the moment in Tiubingen, Munich, Kiel,
Berling, Gottingen, Wiesbaden (7) and Hannover (21,22,24,26).
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But before pgoing into detail about the activities with regard to
the Medical System Hannover (MSH), I would like to make a few generalized

remarks about information systems in medicine.

T s L e

Medicine may be regarded as a cybernetic circle (Fig. 1) between
~ signal generation
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- signal apperception

- data interpretation

- information recognition and

- action _
which again causes signals to be produced. In the medical environment,
information systems are expected to address themselves to all these
areas. The user expects more support for decision and action than the
name 'information system' might lead one to believe. All these quali~
ties lie within the activities to which medical information science
addresses itself, namely (22,23,26):

- data acguisition

~ information validation

- information management

-~ information evaluation and

-~ system flow control
within the medical environment. If some of the expected functions of
medical information systems are listed, it becomes clear that not only
the tasks of storage and retrieval of information are expected (26):

-~ data collection

- communication

- documentation

- information interpretation

~ information presentation

-~ information derivation

- quality control

- optimization of functions and

- general administrative and

management services

The term 'system' has been used quite a few times. Systems are

defined as (23): .
- conceptional sets of interdependent units.

When tasks within these systems are to be solved by computer sys-
tems, this term implies (23,26): _

- one or more procedures consisting of manual,
semi-computerized and computerized modules of varying
extent to perform (repetitively) specific tasks or
complexes of tasks.

The hospital has been defined as an important and integral part of
health care delivery systems. Hospitals may differ greatly as to their
specific medical tasks, but three main functional areas may be recognized
(Fig.2;23,26): :

- hospital management
-~ patient management
- medical science and - tasks.

As shown in Figure 2, regional tasks will emerge and increase in
importance togebther with the great importance of prophylactic aspects in
medicine. As already pointed out, not only wanagement of information is
expected, but aiso problem management. Tnherent is a request for deci-
sion support. Generally applicable information management systems are
not possible due to the varying complexity and diversity of underlying
objectives. But modules are conceivable from which systems may be com-
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posed according to the specific need of the hospital in question.

Fig. 3 delineates a possible concept for these modules. Different
functions within different areas may be performed by the same module.
This is particularly true for applications within the patient management
area and in the area of medical science and tasks. Fig. 3 (26) shows
the same main areas as indicated by Fig. 2. The term 'ancillary system’
is used for a number of functions in the arez of medical science and
tagks. As 'ancillary systems' may be defined (21,26):

- systems which support directly the physicians!
activities dealing with the patient.

Under this category fall:

- special inquiry systems

- decision support syslems

- interpretation aids (discipline oriented, problem
oriented)

~ problem management systems

- (for instance balance calculations, flow rates,
heart and lung diagnostics, simulation systems, ete,)

- aid in specific research projects
(data acquisition, grouping, documentation, and
analysis)

Fig. 3 attempts to show some of the data flow and tries to indicate
some of the principal ways of information processing. The different
areas (Fig. 2,3) are closely linked together by the central functions of
communication, integration, and system flow control. Within this central
circle the computer has to perform and can make its specific contribution.

Regional models may be developed from the same concept. This will
be especially possible when it has been successfully tested and performs
well. From operating hospital systems planning data may be obtained and
the question of medical record linkage may be studied. TFig. 4 shows a
systematized concept for regional systems based upon the modules develop-
ed in hospital syutems.

When designing and implementing medical information systoms, the

- problem of medical information will be recognized and the relativity of

the underlying data. The relevance of information changes according to
the definition of the problem. Redundancy of today may be valid informa-
tion of tomorrow. Medical data are subject to different interpretation
procedures, in other words, compression of data is difficult and some-
times impossible., since the principle of selection will not remain con-
stant. The same set of deta may be subjected to different interpretation
procedures for which the redundant sets of data are not identical. The
characteristics of a successful information system is to allow for the
capability to- present the zame data according to different information
hyperplanes. Some of the most common selection principles, f.i. are type,
source, time and/or problem.

In dealing with thess tasks we may d15t1ngu1 sh 1hree levels of

techniques:
- non-gualilfying information handling

- qualifying information processing
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~ information derivation
(analysis, synthesis, decision, evaluation)
- dynamic systems modelling.

The first two qualities are inherently expected from information
systems. Non-qualifying information handling means the retrieval and
reproduction of data according to the same principle of grouping under
which the original input has been collected. Moderate reordering is
naturally possible. Qualifying information processing means reordering
and grouping will take place and information will be collected either
horizontally or longitudinally according to ordering principles like
~ as mentioned above - time, source, problem, discipline, etc. The
process of obtaining new information or extraction of information from
data is called information derivation. The technique of system simu-
lation is specific to computer systems and has stiil to be explored
to a broader extent. The system under scrutiny is modeled to a higher
or lesser degree of complexity, so that the actual process can be re-
evaluated with different parameters and, when an adequate simulation
of the reaction of the system has been achieved, further behavior may
be predicted, f.1. as a reaction to therapy or in regard to the natural
course of a condition or a disease.

After these introductory definitions, the Medical System Hannover
“should be briefly described. It is a system within a teaching hospital
and designed with the ultimate goal of integrating &ll information flow
within a hospital for requirements of all hospital areas as defined in
Fig. 2. (24).

The Medical School Hannover is new both in concept and in building.
The traditional German medical school had separate buildings for the
various disciplines.. The Medical School Hannover combines like medical
schools in the Anglosaxon countries, all major disciplines in one hos-
pital building, and concentrates the basic sciences in common research
complexes. It has been attempted to combine advantageous aspects of
both traditicns.

The first construction works were started in 1966 (Fig. 5), and
the first in-patient was admitted on July 19, 1971. In the meantime
most of the clinical services were operating in a city-owned hospital.
Detail planning lfor electronic data processing started late in October
1969 when the finencial preparatory work had been done. The computer
was installed in August 1970 and less than a year was available to
prepare the beginning of operations. Computerized admissions were
done from the very beginning when the hospital was opened to the public
in July 1971, with an initial bed capacity of 100. The present capacity
is about 600 beds and the increase can be seen on Fig. 5 with a continu-
ous growth rate. The capacilty of the main hospital building is pro-
jected Lo 1160 beds, and the increase rate will show when this capacitly
will be reached approximately. The whole capacity of the Medical School
Hannover is projected to be 2000 beds with a fow additional facilities
on and off the campus. There are at the moment about 250 out-patients
and the projected capascity is some 660 to 800 per day.

- Tor the medical inflormation system, an IBM /360-67 was chosen and
installed. Tor laboratory work, two IBM 1130 were.chosen. Nuclear
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medicine is processing szintigrams with a CDC 1700 and, for research
purposes, there are various smaller PDP computers on campus, as well as
a sigma 2 for ECG processing and an AEG Telefunken TR 86 for REG ana-
lysis,

The hardware is described schematically in Pig. 6.

In Fig. 3, the main tasks of an information system were shown in
the inner control circle as being
- integration
- communication.

It has been stated that the computer may take over some of these
tasks. An integral tool for the integration is the data base and the
communication task can be done by on~line tele-processing.

We choose the concept of a virtual machine because in a medical
school we also have to provide time~sharing services for both our sci-
entific development within our own department as well as for basic
sciences. It is somehow satisfactory that the concept we choose in '69
and which - at that time - was at least unusual, has become the main
philosophy of IBM's new products.

Fig. 7 shows the software hierarchy which we developed. We have
chosen the concept of virtual machines with a hypervisor contrel pro-
gram allowing independent virtual machines to be run. Several of them
are time-sharing machines and the hospital. system is rrocessed on a
huge virtual OS-MFT-IT system with more than two megabytes of wvirtual
core. (The real system has 512 K core). Under this MPT-TT system,

HASP controls the different partitions and, in one partition, a tele-
Processing system is operated that has been developed in the Baylor
College of Medicine and has been adapted to our specific needs includ-
ing interfacing with the data base software which is DL/1, more commonly
known as the data base part of IMS (Information Management System, IRM).
The IMS. data sets may be accessed both from cur tele~processing system
as well as from batch partitions. :

A schematized concept of our data bank is shown in Fig. 8. The
different data bases are linked together by logical pointers and pointer
information in a summary file wherc all necessary information is stored
to allow the programs to access the patients data in a user-transparent
way. This 'summary file' contains all information about where patient
information is to be found. An emergency summary file links emergency
numbers to a valid identification number as soon as it is derived from
the personal data of the patient.

The medical information resides in 2 data bases, one of them being
'CONPAT', in which essential information is kept on-line as long as
possible to function as a content summnary. Tihe second data base con-
tains the actual patient data with detail information. It is kept on-
line for the actual treatment. These data will be put on tapes as
treatment units in such a way that they may bhe reloaded into the active
data base for on-line retrieval or be subject to searches and evalua-
tions., In addition, we have sets of different accounting files and
Tfiles for statistic and administrative purposes. The whole data base
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may be accessed either by name, by identification number, or birthdate.
The name need not be given in full detail, generic searches (comparing
only a specified number of leading characters) may be done and the
selected patient way then be further specified. Iransactions can be
done both from cathode-ray type terminals {(at the moment 32, 20 more on
order) or from typewriter terminals which are, however, mostly used for
hardcopy output.

Tig. 9 shows the structure of the content summary file as it
stands today. Fxtensions are possible and new segments may be added.
The medical information is stored in forwm of diagnoses (with specifica-
tions and additions), problem descriptions, and problem epicrises as
part of the data snd not as the governing principle of information
storage). The content summary contains also risk facts (like allergy
against certain drugs, diabetes, chronic treatment). Furthermore, some
basic personal and administrative data are included.

The software uses a hierarchical key structure which lends itself
to logical searches and combinations of searches (28, 30).

Rasis of this information system is the admission and discharge
dialogue. The patient enters the system through an admission procedure
which is done physically centrally in the main admission area or logical-
ly centrally from any scope. Up to 72 guestions with the branching
according to the answers of the patients are asked by the system,

answered by the patient and entered by the admission clerk. These clerks

had no prior experience with electronic data processing equipment when
we slarted the operation. The admission procedure takes about 10
minutes and, as & result, an aluminum foil is immediately produced as
well as some other material which accompanies the patient to the ward
including some stickers with his name to be used for various purposes.
(5,6). The aluminum foil (Fig. 10) shows the basic information of the
patient and his identification coded in a binary form so it becomes
machine readeble when transcribed to an optical reader form by small
hand-operated transcription units as well known from credit cards. In
the middle part of Fig. 10 an optical reader form for menu ordering is
shown, to which the patient information has been transcribed. As a
result of this information, cards are punched for each meal and patient,
amd are fed into an automatic tray control line, where the palients'
tray proceeds according to this information and where lamps indicate
to the employees what ingredients and what amount has Lo be put on the
tray to compose the diet of the patient.

Menu ordering can also be done from the terminals. Fig. 11
demonstrates a sequence of data entry and -display showing the names
of the patients on a ward, their dietary description and the changing
of one diet, the change being requested to take effect at ncon of the
day.

In order to preserve oripginality, these figures describing acltual
systems are in German. Most of Lthem show actusl patient data.
Patients' names will therefore be blanked oul or otherwise made
unreadable. For demonstration purposes, no frawmes from cathode-
ray tubes have been photographed. Working from a btypewriter
terminal, more questions may be put together to one figure. The
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users' answers are always circled.

The identification number used in our system can be seen in Fig. 11.
The first 6 digits consist of the patient's day of birth, month and year.
It could be observed that these numbers can be remembered more easily and
are less difficult to enter when the periods are inserted as people are
used to in birthdates. The following 2 digits are a 00~99 code for the
first two letters of the patient's birthname, The code has been developed
from telephone books of the major cities in order to approach egual dis-
tribution. The next digit indicates the sex (and the century) of the
patient and the last digit is reserved for those cases where "ID -~twins"
are encountered, i.e., where the first 9 digits of two patients are the
same. In this case, the 10th digit will be incremented by 1. A Federal
c¢ivic number will be introduced during the next 1-2 years. It is similar
and our data basss are projected to work with those numbers as scon as
they are availsble.

The data base may be accessed both by the display as well as by off-
line systems. Fig. 12 gives an example of an access to the data bank.
Here only a part of the name (Her...) is given. IFrom the displayed pati-
ents the correct individual is chosen, and then chronic risk facts, in
this case, continuous treatmenlt with digitalis are indicated, and the
diagnoses of the former treatment (hemiparesis, respiratory insufficiency,
arterioslerosis) are displayed.

At the moment, we have roughtly 33,000 patients and sereening and
retrieval procedures can be done with this data base. Also, the admission
procedures yield interesting data and bases for planning activities., The
graphic of the total number of beds occupied (5) shows seasonal fluctu-
ations, for example during Christmas and New Year, Easter and Pentecost
(Fig. 13; see also Fig. 5). Since there are no increased activities imme-
diately following these dips it is.save to assume that admissions can be
planned to a certain degree. The reason why admission rates should be
influenced can be secen when the admission rates are examined (Fig. 13).
Very high peaks can be seen on Monday with low discharge rates and small
admission rates zand high frequencies of patients discharged towards the
end of the week. This means that during the peak period either the hos-
pital is overutilized or that it is underutilized during the remaining
days of the week bocause these peak loads tripger similar peak activities
in other service areas, although some smoothing may be assumed in certain
phase shifts. A look at the admission during one day shows a disadvantage-
ous distribution. 50% of all palients areca admitted during the first two
hours in the morning after the hospital has been opened to the public. By
monitoring admission and discharge, data are cbtained about the average
stay of a patient within the hospital and the average stay of patients on
individual ward's and the average stay of patients according to their
diagnoses. When plotting the number of patients against the days they
stay in the hospital, a peak is seen after two days and eight days (dis-
charge of patients after having been admiltted Tor some kind of emergency,
seven~day cycle as described above). Secondary peaks are Lo be seen with
intervels of one week. At the moment, the average stay is twelve days.

The data basec lends itself to seaches of a1l kinds. These can be
done either off-line or on-line. As an example, the age distribution of
all patients is shown in Fig. 15. Deep dips indicate the years of World




War T and the age group thal presumedly was killed during World War IT.
Fig. 16 gives, as another example, the age distribution of ail patients
with coronary infraction. Additionsl gualifiecrs can of course be used
when performing the search, such as searching only for female pationts
or for combinations of diseases. The age distribution of female patients
with coronary infractions, f.i., shows a slightly later onset with a
maximum in the age group between 65 and 70. However, 8,3% of all female
patients of the age group between 75~.80 had the findings of coronary
infraction whereas only 1,8% of the female patients between 60 and 65
were admitted for that reason. 10,6% of all patients with coronary
infractions were females between the age of 65 and 70, whereas 0,4%% of
all patients admitted were women with coronary infractions and between
the age of 65 and 70. These resulls can be retrieved in form of plotils
as shown in Fig. 15 and 16. Naturally, in the same way, combinations of
diseases, diagnoses and combinations with additional qualifiers (as
shown above for the parameter age) may be retrieved.

_ Many other applications have been developed in the areas of hos-
pital management,' patient management and ancillary systems. A few
examples shall be given.

Automated history acquisition is done either by optical reader form
or using extensive branching techniques. The basic system is the Clinical
Decision Support System (1%,16) adapted to our tele-processing environment
and for which the data base research has been done during the last two
years (13,14,15,16). Fig., 17 shows two extracts from the on~line question-
naire. The part has been chosen at random. Fig. 18 gives an abstract of
the history printed out by the system.

For the reserach with diagnostic models two basic concepis have been
chosen. A deterministic model (14,15,18) approaches the diagnostic pro-
cedure with the attempt to add explanations of possible causes to the
diagnostic classification and therapeutic action. At the same time, addi-
tional information may be reguested when necded. (Fig. 19).

A probabilistic model (ODARS; 12,19,%2) follows a checklist of symp-
toms and calculates the probability of the differential diagnosis on the
basis of the Bayesian theorem (3).

RLDFRN TSR

Cytology reporting is done on-lire in pathology (34). The texts
are entered on a CRT terminal, checked against former reports of the same
patient and eventually categorized by free~text analysis procedures (27,
Reports are printed and a protocol book is kept. :

Naturally, not all applications can be mentioned in this context.
Some of them are described elsewhere (5,6,8,9,10, 21,22,24,26,28,29,30),
but new ones are continuously added to the system.

To conclude just a few words about a possible regional application
of our problem. This will be both possible when linking hospitals
: together with one or more functions as well as in the form of applica-
' tions of models to specific tasks. A possible concept is shown in Fig.h.
i The main chavges of the computer applications are here also communication and
: coordination. It is easy to see that f.i., accillary systems may be used
both for regional systews and as general data base structures for special
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inquiry systems as well as general information systems.

Under this aspect, alsoc the integration of medical practice has
to be seen. The general practitioner may be reached either by off-line
systems (with body transportation of source documents or on~line bulk
transmission) or tele-processing concepts (Fig. 21).

Our own plans are to start with the linkage of our system to other
systems in West Germany or possibly West Berlin. But these plans have
not yet reached the stage of realization.

As mentioned previously,in West Germany several hospital models are
developed. As far as on-line operations are concerned, the MSH shows
the greatest amount of operational facilities. Administrative models
are used in about 10-15 hospitals with varying degree. Community and
church owned hospitals are developing or using common administrative
procedures all over the country. The City of Berlin is trying to ad-
vance a regional integrated model encompassing community hospitals,
regional authorities, and general practitioners on a long-term basis

(35).

It is my opinion that the patient himself has to be made an active
part of the system, especially when screening and long-term health care
delivery procedures are intended. Nsturally, also the patient's physi-
¢cian has to be part of this active communication and information cycle.

“The Federal Govermment is sponsoring research and development
activities to roughly 10 to 15% of a projected DM 2.5 billion research
and development plan dedicated to electronic data processing projects
(2,4,%1). Amongst these projects are several medium-sized hospitals
and one larger comphrehensive model (31). Insurance companies and pro-
Tessional organizations consider and develop their own projects. Re-
search activities (33) are also directed towards electronic processing
of medical information.

The near future will see several approaches. Some of them will
succeed, some will fail on our way coping with the problem of today
with the methods and the technology of tomorrow.

LIC I BRI N A

+)10°
TIST OF REFERENCES

This is a computer printout. Disregard following selection comments
when printing.

To be selected
812 809 40 808 789 832 822 796 829 833 &1 09 757 82k 826 83k 835 827
710 74 733 751 816 795 781 814 831 766 823 793 807 550 810 830 840

Option 1 Refercnces selected by identification No.
Printout without keywords

N ANONYM

GRUNDSAITZLICHE GEDANKEN ZUR BINFUSHRUNG ETNES GESUNDHEITS~




T

A
E
N3

10

11

12

INFORMATIONSSYSTEMS IN BERLIN
IBM DEUTSCHLAND, 1970

ANONYM
ZUFITES DATENVERARPEITUNGSPROGRAMM DER RUNDESREGIERUNG DER BEUNDES ~

MINISTER FURR BILDUNG UND WISSENSCHAFT, BONN, 1971

BAYES, T.
AN ESSAY TOWARDS SOLVING A PROBLEM IN THE DOCTRINE OF CHANCIS
PHIL. TRANS. 53, (176%), 370

BUNDESMINTSTER FUER BILDUNG UND WISSENSCHAEFT
FORSCHUNGSBERICHT (IV) DER BUNDESREGIERUNG
VERTAG DR. HEGER, BONN, 1972

ENGELBRECHT, R.

AUFNAEMEVERFAHREN AN DER MEDIZINISCHEN HOCHSCHULE HANNOVER

DER COMPUTER AM ARBEITSPLATZ, IBM~SEMINAR BAD LIEBENZELL, 2.-%.FEB.
1972, IBM-FORM NR.:

ENGELBRECHT,R., SCHMEETZ,D., WOLTERS,E., BENDT,J., REICHERTZ,P.L.
UMETHODEN DER INFORMATTK IN DER MEDIZINISCHEN DATENVERARBEITUNG',
FACHTAGUNG GI UND GMDS, HANNOVER, 12.-1hk. OKTOBER 1972.

GIERE,W., KANZLER,G., SCHROEPL,F.
HEALTH TESTING AT TIS DEUTSCHE KLINK FUER DIAGNOSTIK.
MEDICAL PROGRESS THROUGH TECHNOLOGY 1,35-44,1972.

JACOBITZ,K., BOERNER,P.

EIN ALLGEMEINES SYSTEM ZUR SYNTHERESE MEDIZINISCHER BERICHTE AUS
MARKTERUNGSEOEGEN (FISS)

METH, INF .MED.11 (IM DRUCK), 1972

JACOBITZ,J. .

MULTTECE FRETTEXT-SYNTHES _

MMETHODEN DER INFORMATIK IN DER MEDIZINISCHEN DATENVERARBETTUNG',
FACHTAGUNG GI UND GMDS, HANNOVER, 12.-1k. OKTOBER 1972.

JACOBITZ,K., BOGENSTAETTER, P., REICHERTZ,P.L.

DAS PROELEMEPTKRISENBLATT DES MEDIZINISCHEN SYSTEMS BANNOVER
UMETHODEN DER INFORMATIK IN DER MEDIZINISCHEN DATENVERARBEITUNG!,
FACTITAGUNG GI UND GMDS HANNOVER, 12.-14. OKTOBER 1972.

JAHN,E., JAHN,H.-J., KRASEMANN,E.O., MUDRA,W., ROSENBERG,P.,
RUDOLEH,F., THIEMEYER,T. .

DIT GESUNDHEITSSICHERUNG IN DER BUNDESREPUBLIK DEUTSCHLAND -
ANALYSE UND VORSCHLARGE %UR REFORM

BUND VERLAG, KOFLN, WWI-STUDIE ZUR WIRTSCHAFT- UND SOZLALFORSCHUNG
NR.20, 1971 ‘

LODWICK,G.S., REICHERTZ,P.L., PAQUET,R., HALL,D.L.

"ODARS', &. COMPUTER ATDED SYSTEM FOR DIAGNOSING AND REPORTING.
PART I : CLINICAL PROBLEMS

IN:DE HATNE,R., WAMBERSIE,A.: COMPUTERS IN RADIOLOGY (PROCEEDINGS
OF THE THTERNATTONAT, MEETING ON THE USE OF COMPULERS TN RADIOLOGY,
BRUSSELS, SEPT. 1969), BASEL 1970

—136-—




1%  MOEHR,J., ODRTIOZOLA,J., RIES,P., REICHERTZ,P.L.
EINSATZ UND ERFAHRUNGEN MIT BINEM SYSTEM FUER KLINISCHE ENTSCHEIDUNGS-
HILFE (CLINICAL DECISION SUPPORT SYSTEM)

IN:FUCHS,G., WAGNER,G.: KRANKENHAUSINFORMATIONSSYSTEME
SCHATTAUER VERLAG, STUTTGART,(1972), 347-35%

14 MOBHR,J., HARTMANN,W., FPABERL,H.
COMPUTERUNTERSTURTZIUNG FUER KLINISCHE ENTSCHEIDUNGEN
DISCHE GESELLSCHAFT F.MED.DOKUMENTATION U. STATISTIK, 17. JAHRESTAGUNG,
8.~11. OKTOBER MUENCHEN 1972.

15  MOENR,J., REICHERTZ,P.L., ODRIOZOLA,J. HARTMANN,W., PAPE,H.
ZUR VERWENDUNG DETE MINISTISCHER VERFAHREN IN INTERAKTIVEN SYSTEMEN
ZUR UNTFRSTUETZUNG DER AERZTLICHEN ENTSCHELDUNG.
"METHODEN DER INFORMATTK IN DER MEDIZINISCHEN DATENVERARBEITUNG!,
FACHTAGUNG GI UND GMDS, HANNOVER, 12.-14. OKTOBER 1972.

. 16 MOORE,F.J.
5 CONCEPT OF A CLINICAL DECISION SUPPORT SYSTEM |
IBM ADVANCED SYSTEMS DEVELOPMENT DIVISION, 2651 STRANG BOULEVARD,

YORKTOWN HEIGHTS, N.Y., (1966)

17 MOORE ,F.dJ.
DEVELOPMENT OF A CLINICAL DECISION SUPPORT SYSTEM
IBM ADVANCED SYSTEMS DEVELOPMEN DIVISION, 2651 STRANG BOULEVARD,
YORKTOWN HEIGHTS, N.Y., (1968)

18  ODRIOZOLA,J., PAPE,H., MOEHR,J., DOMMES,B.
ERFAHRUNGEN MIT DER ANWENDUNG EINES DETERMINISTISCHEN VERFAHRENS
ZUR TEILAUTOMATISATION DER BEFUNDUNG ZYTOLOGISCHER PRAEPARATE.
UMETHODEN DER INFORMATIK IN DER MEDIZINISCHEN DATENVERARBEITUNG',
FACHTAGUNG GI UND GMDS, HANNOVER, 12.-14. OKTOBER 1972.

19  REICHERTZ,P.L., LODWCK,G.S., PAQUET,E., HALL,D.I.
"ODARS' ,A COMPUTER AIDED SYSTEM FOR DIAGNOSING AND REPORTING.

PART I1: TECHMICAL PROBLEMS
IN: DE HARNE,R., WAMBERSIE,A.: COMPUTERS IN RADIOLOGY (PROCEEDINGS

OF THE INTERNATIONAI. MEETING ON THE USE OF COMPUTERS IN RADIOLOGY,
BRUSSELS, SEPT. 1969) BASEL 1970

20 RETICHERTZ, PETER L.
DER MANN-MASCHINE-DIALOG ALS GEGENSTAND UND HILFSMITTEL DER FORSCHUNG
DATENVERARBELITUNG UND MEDIZIN, IBM-SEMINAR, BAD LIEBENZELL 1970, IB

FORM K12-1012-0

21 RETCHERTZ,P.L.
ATUFBAU EINES INFORMATIONSSYSTEMS UND TERMINAL-DIALOG-BETRIEBRS IN
EINEM KLINIKUM
SYSTEMS 71, MUBNCHMEN, 30.11.-3%.12.1971

; 22 REICHERTZ,P.L., SAUTER,K., MOEHR,J., KROSLAK.B., ZOWE,W.
| KONZEPTIONELLER AUFBAU EINES INTEGRIERTEN PATIENTENFILE
; | IN:FUCHS,G., WAGNER,G.: KRANKENHAUSINFORMATTIONSSYSTEME

- SCHATTAUER VERLAG, STUTTGART, (1972), 7%-87

—137-




S T TS CROC R S Y

e i el

25

24

26

27

28

.29

31

52

55

REICHERTZ,P.L.

SUMMARY -ADDRESS : ANALYSIS AND CONCEPT

XT . TBM-MEDICAL-SYMPOSTUM, HEIDELBERG, SKPTEMBER l4./6.,1972.(7)
PP . XXX~-XXX.

REICHERTZ,P.L.
DAS MEDIZINISCHE SYSTEM HANNOVER (MSH) :
ZUSAMMENSTFLLUNG VON PUBLIKATIONEN DER ABTEILUNG KLINISCHE INFORMATIK

AN DER MHH, HANNOVER 1972, IBM FORM NR.:F 12-1054

REICHERTZ,P.L.
EDV IN DER ROENTGENDIAGNOSTIK
IN VIETEN,H.: DEUTSCHER ROENTGENKONGRESS 1971, STUTTGART (1972),

=25

REICHERTZ,P.L.

HOSPTTAL TNFORMATION SYSTEMS, CONCEPT AND IMPLEMENTATION OF THE
MEDICAL SYSTEM HANNOVER (MSH).

UMAN AND COMPUTER', CONFERENCE BORDEAUX/FRANKREICH,11./16.9.1972

ROETTGER, P.

ANALYSE DER TEXTSTRUKTUR MEDIZINISCHER BEFUNDBERICHTE
UMETHODEN DER INFORMATIK IN DER MEDIZINTSCHEN DATENVERARBELTUNG",
FACHTAGUNG GI UND GMDS, HANNOVER, 12.-14. OKTOBER 1972.

SAUTER,K., REICHERTZ,P.L., ZOWE,W.

DIE ZENTRALE PATIENTEN-DATENBANK IN EINEM INTEGRIERTEN HOSPITAL-
INFORMATIONSSYSTEM

METH. INFORM.MED.11' 91- 96, 1972

SAUTER,K., ZOWE,W., REICHERTZ,P.L., HILL,D., WEINGARTEN,W.
PATTENTEN-INFORMA TTONSSYSTEM UND INTEGRIERTE IMS-PATIENTENDATENBANK
IM MEDIZINISCHEN SYSTEM HANNOVER (MSH), ERFAHRUNGEN UND ERGEBNISSE.
UMETHODEN DER INFORMATIK IN DER MEDIZINTSCHEN DATENVERARBELTUNG'",
FACHTAGUNG GI UND GMDS, HANNOVER, 12.-14., OKTOBER 1972.

SAUTER,K., REICHERTZ,P.L.
THE INTEGRATED PATTENT DATA BANK OF A HOSPITAL INFORMATION SYSTEM

JOURNEES D'INFORMATIQUE MEDICALE 1972, INSTITUT DE RECHERCHE
D' INFORMATIQUE ET D'AUTOMATIQUE, TOME 1, 9-27, 1972

SCHNEIDER,B.

STUDIE UFBER DIE ANWENDUNG DER DATENVERARBEITUNG IN DER MEDTZIN
BUNDESMINTSTERIUM FUER -BILDUNG UND WISSENSCHAFT, FORSCHUNGSBERICHT
DV 72-0% DATENVERARBEITUNG, 1972

TEMPLETON,A.W., REICHERTZ,P.L., PAQUET,E., LODWICK, G.S., LEER,J.L.,
SCOTT,F.T.

WRADIATE", UP-DATED AND RE-DESIGNED FOR MULTIPLE TERMINALS
RADIOLOGY 92,7%0-36,1969

UEBERLA, K.

ELEKTRONLSCHE DATENVERARBEITUNG IN DER MEDIZIN STAND UND ENTWICKLUNG
DEUTSCHE FORSCHUNGSGEMEINSCHAFT, BAD GODESBERG, 1971

~138—



AT

;
i
I
i
[
i

Eaiane act ot R

3h WINGERT, ¥,
DAS PATHOLOGISCHE BREFUNDSYSTEM
"METHODEN DER INFORMATIK IN DER MEDIZINISCERN DATENVERARBEITUNG ',
FACHTAGUNG GI UND GMDS, HANNOVER, 12.~14, OKTOBER 1972.

35 WOLTERS 1. E.

GESUNDEHEITSWESEN UND GESUNDEHEITSINFORMATIONSSYSTEM IN BERT,IN
L1TH IBM MEDICAL SYMPOSTUM, HEIDELBERG (1972), SEPTEMBER &4, -6.

Fig. 2

SIGNAL SOURCE

{DATA) 4’)
(INFOAMATION)

APPERCEPTION -——= INTERPRETATION —~—————& ACTION

PATIENY~
MANAGEMENT

HOSPITAL-
MANAGEMERY

COMMUNICATION
INTEGRATION
FROCESS CONTHOL

PUBLIC

MEDICAL TASKS HEALTH

&
MEDICAL SCIENCE

Fig., 3
HOSPITALMANAGEMENT PAYIENT MANAGEMENT WMERGINE
i’“ HEAL TIME } fom———— 9
GENERAL 1 [ SUmGAL | clwcar |t
ADMRISTRAT, E/Vl LARORATOIES : ‘/v‘ BESEARGH |} S
l . INTEGRA e r— Sk I P |I SoRARTH, l‘\“‘: R
TION i BIOSIGNAL RESEARCK MED. SYSTEMS
il N coumu-licasion | |LPHoCEssiNG _J! v g N, BOIELCE JI\\ IL——~-—1|
l PAYROLL l — | (==
PLARUNG OF 'é-;‘) Pé}'f,a" ! &k { L
DIAGROSTIC i) = 5 | ! 4
AND THERADY| 1 L o vt N '\, | HOSPITAL
SI0CK - g —F SPECIAL DATA. }1 = % sl iy DECISION 1 | PLAHRING
[ AT W W Acausimios AW EZL[ ) suerorr _E./‘@;"
- s 1 SYSTEMS | gis SYSTEMS .o [ —- -
HoUsE _/,-/-/' AT it i v _P——f-_], f ) REGIONAL |
KEEPING  *[7  PROCESS CONTROL ‘h\ REPORTING [/ < iTenereTaTion]) | e !
i . 2| _svstems |if ayb ADS Jg | | pumue
T —— f / o T_]Ilgg el I
ERMACY 17/ woury |/l ol propew 112
rd ] o ; SYSTEMS | [ E: MANAGEMENT () 5 ! SYSTEMS |
e
ACCOUNTRNG [ 2= S 1TNFORMATION = T
= L_SYSTEM _f 5_,: SIMULATIOH } i
b 1)
———— e e e - S
ADMINISTRATIVE PATIENT-CRIENTED~ MEDICAL-TARKS & PUPLIC HEALTH
SERVICES SERVICES MEDICAL, -SCIENCE
Fig. b

— N

AWINISTHI\‘I’J();“ {:Tllﬁl\_ﬁ%ca‘cu
L—l / e .—]

PAYROLL ] ’
SOPPORT !kﬁ .
h, ~ AHTHIAR
—— \(] CONMMUNICATION SYSTEMS
REGroNAL. | . DIAGNGSES -
REGIONAL
DRUG -t P TREATIENT
l SUBRLY f i FLARNING FOLLOW.UP
A =y

COORDINATION

CENTHAL
FACILIDEY T - .y
[N
HEURAICE CORTAIENEET
BULIG ALYSIS

ABMRUSTRATION

SPLCIAL
SERVICES

BeGibay s,
PHYSIAK
BEALYH
DATA BAXK

VT EoERAL
J U5 YST,
] IPATIENT)
HOSEITAL  Vgm—7 Lo
( PiY

Y
CARE DELIVERY L

-




B s AP ]

Fig. O

5

IEEBICAL SCHOOL HA

DATE: STPY. 1072
BEGHLENG CONSTRUCTION
BEQHNHG OF DETALED EBP PLAM
HSTALLATION OF COMPUTER

FIRST FHASE
FIRST B-PATIENT
BED CAPACITY JULY 1011
PRESENT CAPACITY
EICREASE OF RI-PATIENTS

CAPACITY OF HAIN HOSPITAS.
BUALDING

PROJECTED TATAL CAPACITY S,

OUTPATIENT ADMISSIONS
PROJECTED CAPACTY

[
PnoGn‘q‘,‘M’é— .

HRNOVER

HMAY T3
VelG QUTOEER 1939

ARGUST 1270
JULY 3, 10T
0 NS

539 BEDS

(UP TO ALY 72,
HAX 438k

130 BEDS
000 BEDS
~2E0/DAY
BO0-E00/DAY

Fig. 9

EEVEL:
1

Fig. 8
INPUT-QUTPUT

<

TINTERMEDIATE FILES FOR

. ; ; ete,

b

ACCOUNT,
FILE

i
i
| HIERARCH.
]

FILES

DRUCKER

o]

TIRESHARING \
TEAMIMALS
1
2740

AUSGABE~
TEAMINALS

SELENTOR

1 7
KAHALE

£ L TROMMEL
P

SUS-KANAL

BAND- A
3
@__,J EINHEITEN olalolo

SICHTGERATE

TP-ANTEIL

SYSTEM U. DATENBANK

VP 7E

TEST RESULTS, ;
FINDINGS, :
DIAGNOSES, |
PROBLEM DATA!

| ADMISSION
+ADMINIS TR,
DATA
i w,
i

~

DOKPAT  ARCHPAT

SUM 4————~‘ NSUM
fl’ e
“N.
’t(lj Y FILE
feon- w
BAT

NAME

LINKAGE i
=~ INFORMATION I
b DATA FLOW

CONPAT: LOGICAL DATA SIALCTURE

. ROQT

.

| - I r I |
praw) [ [ow]) [Gee )l [ )

W ————— R} m———————————

(el

from "j‘l
PROBFONI
[l

-140—




Flgo 10 124 Autn, Ditunt sut | ¥ For toat.

AutacHe froh
" !

e

I2345B70910|‘2345578920]?3455?3930[23455760]-10|23456“;‘}D
1
2
2
- 10.09.47 7910 507982 101172 13A K 110D N
5 SCHUSTER, MICHAEL
@ Pal-Zurname @ Gob-Hama 3000 HANNOVER KRAMERSTR.19% @ pat-Varnamo
ez @ Wohnott I - e - P - Strafio u. Nr,
. LA - - ®-@
,g% s - —— e et e mw -Zunl
Eﬂ 1o P — - = mee o bindr
®£5 u
3 - - - kodiart
: © =3 “ "
: = . DEMONSTRATIONSFOLIE
I-i_
I
Hach ok yorboten, 0584264 / 004 =

B ATIENTEN- 101172 13, & V1D
VERPFLEGUNG

—
]

3 : BEL- 24 — = [==) = e
: : o e D sy o €= ==
: i : [ o P e | [ouc Bl Y e f s | Bl
‘zl:oma!.—_—lrszz g’ﬁsémml Vt.."_'ﬁl'.:l [t I e [ v = “e=n

0 B e L L = == e oa o e BSOS TERTES S =3

U S M. 2o s = o= =/ ] N

o Es s & = e = e oo == R

O 15::-_-1 ::::P:::! o [T i I i | =] c::::::::rx:nr:_:i

& fm—— i [ s [ oo [ oo J et}

I L R R R R A RN R R AR AR RO N AR AR N

? 142 Portion =] { == Normalkost
.o . ' 2 == Nomnafkost Privat
i 1 Portion = 3 == afigemeine Schonkost )
R 4 =3 safzarme Scnonkost T . e e
_11/2 Porlionen (=] 6 == fetiarme Schonkost
Lo ' 6 o= pirlorte Schonkost
o1 _— 7 = lettarme, pUrierte Schonkost
L"-,‘ ZEAN B e Obstipationskost
vrd . 9 e Diabetes (1000, 1200 und 1600 cal) B
13,09, 47 7910+13A 10,0267 7513%13A 10,0547 7010%13A 19.0u.37 TL1G%13A
SCHUSTER GCHUSTER SCHUSTER SCHLSTER
ITCHAEL Dl CHAEL HICHALL JUCHAEL

~141—




ki
§

¢
3
3

Fig. 11

¢d’

THFURMAT TONSS

BITTE GEBEN SIE

{DAS PRUGRAMM HAT EINBLICK

3

#kus PATSTAT #www
YSTEM FUER DIE PATIENTENVERPFLEGUNG,
FHR KENNWORT FUER DIE BENUTZUNG DES SYSTEMS AN:
iN PATIENTEHDATEN,WIDERRECHTLICHE
IST STRAFBAR)

BENUTZUHNG
PROGRAMEFERUNG UND SYSTEMDESIGN:

www SCHLUESSELWORT WIRD GEPRUEFT ww»
LIEBER BENUTZER REICHERTZ
BITTE GEBEN SIE DIE STATIONSBEZEICHNUNG EIN:¢21b

LISTE DER PATIENTEN DER STATION 218

1

¢2,

RUTTTT =, RICHARD
MA INGEBORG

DE Ll

5C 1, WILHELM
EG i

R KLARA

Zit N,ALO1S
MAY TTO

SCtH , FRIEDRICH
Kivl \LBERT

NOW DA

NEN JGARD

PAA TER

POH HANNES
PRO. A

MEY HARD

HAG! RITZ

HAS FAIEDRICH

07.05.09
12.01.26
17.04.10
22,02.10
06.06.01
17.07.00
24,05.06
13.04.09
28.02.12
10.0L.38
18.01.04
27.01.27
30,10.03
28.07.11
05.09.01
21.03.12
15.0%.190
13,01.97

7010
1920
1210
7610
1510
6320
9510
5310
7710
4210
5920
§920
G110
6310
0h20
55190
2610
2710

—
(RN BRI M LY, BRVARE Toy o R VIR WX WY Ca R W < R ]

K
1

-

0

O O o R b R e R RS b3 RO (N e et pd D

G.ENDERLEIN,

—
3 W S b A WD e W W A D W D e R

=T S e R T e T o ]

ENDE DER LISTE,BITTE NEUE EINGABEUGEE, B>

AENDERUNG FUER MA,

ZEITPUNKT

1 ZUrt FRUEHSTUECK

2 ZUM MITTAG

3 ZUM ABEMDESSEN
PORTIIUNSGROESSE

0 KLEINE PORTIUH

1 NKRORMALE PORTION

2 GROSSE PURTIUN

KOSTFORM
2,11 :

15T ALLES RICHTIG 7 (JA/WELN)

STATHEIN: 218

STAND FuER M£
FUER DEN 05.11.712

FRULCHSTUECK

MILT

TAG

AGEND

(RACH

TT0
KUSTFORM

il

TO

SCHLUESSEL)

~142—

13.04.0G9
PORTION
3 1
11 2
2¢

5310

Py

—
3 U1 O W R W D ke W W WD e D e

E.SCHIEL,

Pt b (D e b el b RO pd et jed ped Rl AN R B T

R,ENGELBRECHT

3
H
;
I
;
|
i
i
i




]
1
]
:

Fig, 14
'M‘!-‘SIZirIIS(:H!-.HUCHSCHULEH 30UV ER
AUFENTHALTSDAUER DER PATIFNTION, STAND:1B8.10,72

aco 9 234 30 A00 500 600 100 800

1 164 IEAEEIE LTI T EFRRE Uy f I [ } |

2 02% j#K‘-$$*"4$***:‘5"fﬂ$#$:ﬂ't:t'fr‘k$a=#t--‘s*t:‘:i::#l#**%***-ﬁ{*t*#-'*-t**t:*-‘H-*‘\\«**#*F**# | |

4 378 (EREREELTES Ehadprnehfharudherif wonkesne | ] | i i

4 307 [ e e S e R LT L T T | ] ] ] }

5 4HO |*#:('tt#*#lt'**(‘:ﬁ#*t***f#—**#i—*f=x’;*f<4:******# | i | i |

6 343 faoddp g A oh o ok A e e R KL | | | I {

7 s !lﬁt*#*%—*ﬁr*!H:#*t10-:‘.:-‘\:*1:*#*#-**4#**4:# | I t | |

E] 790 | % LR EL L EEEEEEETEE T AN MR Ak pd R w g qRf o fdoxach Y -,x-*.rtfvv:ﬁ*wmM’iw#:::t:r#-x*#*f*x:#mmt**|

9 422 [M#-Ht¢M1~.:‘=‘¢.¢x=:uu‘-¢4-*»*:’-***:'«*{;:«t:vavttaf#w« | I ] |

19 471 }#—#x=x:=at¢u$-‘kf‘.\$*#*!}ttz"*#ﬂ#*!ﬁ‘ﬁﬂs##**:‘1:-‘1::**#*1'16*‘*;'3'?*#* ] | I |

11 IO 4 ]:tl: LI s&f.s#ﬁt#*:&tz:r&-tai de ok op sk t - 1 ] | |

12 305 EECE TR EE R PR R PSR TP R i) ] i I | ]

13 264 JrowXesen n dok g oy dor g n e fony Rtk e | | I i | |

4 245 (AR IR TS ERNE TN ERE E e T | ] ] 1 | |

15 315 [EL3 I T ELE LT LEEEER S LT R I RS L] | | | { |

. 16 273 | 2 s stestoob i don f ek kot o kv et o doR ok ] f | I | ]

i 17 214 IEAEELEERES LELEREEL EL TR i [ H | I |

’ 18 191 REEREE IS I EX TR LT E | | ] i | |

A 19 129 LYY T | I | i I | i
Ed 20 L2z [EEES L EEEET TR i | | | f | |
21 23 [(EEEELEE T2 E13S | | | I i | ]

22 154 | #Faewaradasekkk | | | | [ { |

23 10 [ ¢z gen g i i | i | | |

2 24 90 [wewtotansn] ! | i ! ! ! i
i ©25 82 IR R LY ! ; f ! | t P
Yo 26 T7 frrtstns | | [ | ! | ! :
21 52 fresrr | ] | | | ; | !

28 67 IR T | | | | f i I |

29 19 | vsrikas | | | | ] | | !

ic 13 {7 actuor wonn | i | t | | i |

31 59y |k} [ | § ! ! [ {

32 4T | s e ; f ! | ; | | !

: 33 40 | s | ] | | f i i |
! 34 3o foen | I | ‘l | I 1 I
3 35 35 | sk | | | | ! f | |
; 36 38 [ % e | | | | ] | | |
2 3T 34 [ 2ok J f I | { | f i
5 38 29 | %% i f { f ; ! ! ;
39 27 v | | t [ ! | ! f
K 40 29 |xwe | | | | f ! | |
i 41 g [ l | | ! | i i |
o H2 1] [ % | I 1 I I 1 ] I

—~l44-



Fig. 15

TACHs LqusL Ly barHTS
v
e
b,
500

any

Cenns
PITTET e
wrane

LI RIE LT C I |

THEFRYAL B2 SASETF UL VASLTEI0] 23438787012 babe 7050

3 Fig., 16 .

R O I . L I

ISSTSIEL TR T TS FYETPRTS I ULEY LS

NESFOUMLA T

FAFGUF Y% 5] SUAT TE 32 00 ASDITIITF S Lu kG TANGOYE FLO29 (10 UA D4 TTA4 LIITAL0I BAN0 4000494215 57240 TEOLOERATIAADSS

LAATRANEI NABRTEIDLTINN6T 870

. “USS 900 I9l0 1920 1930 1940 1950 150 1970 B0 1850

R I T L N AN L LT R - C R TR T F) H L

k . 1L SLLTY PATIERTER (RLT DIsgROSENIT 471
. Ehig BOS PAT. KI1 VDRGEG: BIACHISENI ™
3 e
i . ]
3 I
5 IR ]
[ I
g . . w
I T T
. s "
P .
. - - . "
3 . e .
I .
4 - . .
: . . »
: . . .
3 . . .
. o P
. s
.o
L [ T
: * + Ll . - +
. PO A
. I T
- . [
. P T T
- I I
3 . . * - L} -
PR T s e
P PRI
3 F I T e e
P T T S PO
X P I P
L T T S . -
P T P
R ] e
£ * * . - . » . . - -
[ S T s A s
L P
(SR SLILT ] 2 3 . 3 . 1 [) LI TR TR P I T DL T I R L
3 CLALS
4 EERSATATEIOuAT AR} nL A
T L BIE SUCHE (ASTRICRT §13% auf FOUGINDT ) OFesholia
{ a . 001 DIAGHOSET KDI1 441034030 mlalyIREsnLE
¢ luel pttantis ¥ 062, PIAGHIIET D31 30 DuT/E20 \LDEARAND IHFANEY
3 soie YEAQLE=s g? Oo8. DIAGMISEY EDS1 $43SI9C0 hIRITENANDLINTLIAT

~145~

é
|
|

i
l}
'




L3

Fig. 17
#x#x CDSS w2 BENUTZER HR: T#w KRANKENGESCHICHTE WIRD EROEFFNET +»
wnwadnards (DSS MSH #wasdwvdds
A R R AR AR AR 2R 2 2
PROJEKTLEITURG: . MOELHR
0/5 = BEST VERSION: P.L. REICHERTZ
MED.-DATENBAS IS5
ANAMNESE: J. MOEHR, G. HOLTHOFF, R, SCHWARZROCK
K.M.-ZYTOLOGIE: J. ODRIZOLA, H. PAPE

MIT DEN FUOLGENDEN FARAAGEN MOECHTEN WIR ERFAHREN, WELCHE BESCHWERDEMN UND
KRANKHEITEN S$1E GEGENWAERTIG HABEN ODER FRUEHER ETNMAL HATTEN. VERSUCHEN
SIE SICH BITTE, SU GUT ES GEHT, ZU ERINNERN. ¢

BITTE <UMBLAETTERN> (/V)&/v

LITTEN SIE
1 FRUEHER ETHMAL (VOR MEHR ALS 6 MUNATEN) UNTER KOPFSCHMERZEN, JETZT ABER

NICHT MEHR?
2 INNERHALB DER LLCTZTEN 6 MONATE (EGAL OB SCHON SEIT LAENGERER ODRER ERST
SEIT LETZTER ZEIT) UNTER KOPFSCHMERZEN?
JEWEILS 'J! ODER 'N!
12¢¢n;j

WELCHE MEDIKAMENTE WIRKEN ERLEICHTERND?
1 SCHON LEICHTE SCHMERZMITTEL (Z.B. ASPIRIN, SPALTTABLETTEN)?
2 ERST STAERKERE SCHMERZMITTEL?
J, N, ZAHL(EN) OD./V
12¢42

1 HABEN SIE OFT SCHWINDELGEFUEHL ODER SCHYWINDELANFAELLE?
2 HATTEN SIE JEMALS WAHNVORSTELLUNGEN ODER KRAEMPFE?
©J. N, ZAHL{EN) 0D./V
12¢¢2

FRAGEN ZU HUSTENBESCHWERDEN

1 HABEN SIE OGEFTER HUSTEN?

JEWELES 'JY QODER 'N'
1663

BITTE TEILEN SIE UNS GENAUERES UEBER [HREN HUSTEN MIT.

HABEN SIE SEIT LAENGER ALS & WOCHEN HUSTEN?
HABEN SI1E AUSWURF BEIM HUSTEN?

3 PFEIFT ODER BRUMMY ES. BLI1s HUSTEN | BRUSTKORDB?

1

1
2

J, N, ZAHL(EN) OD./V
123¢¢123

LEIDEN S$1E UNTER ATEMNOT
ODER KURZATMIGKEIT?
JEWEILS “Jd' uDER 'N'
16¢)

HABEN SEE NUR ATEMNOT,

1 WENN SIE GANZ FLACH LIEGEN?

WACHEN S1E HACHTS HANCHMAL DURCH ATEMMOT AUF?
JEWEELS TJY ODER 'N!
12¢4¢i)
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Fig. 18
KURZANAMNESE
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TESTPATIENT, MARTHA, 378

R R T A
f~-ZAHL 8

GESCHLECHT WEISLICH
ALTER 56

’

.

GRUENDE FUER VORSTELLUNG Ii DIESER KLINIK:
SPEZIALUNTERSUCHUNG

FANMILI1ENANAMNESE

o Bk ek  mh b oy e AR R ey AU ek e e ol A A4 e o e W R R e R L M em AN A e

CATARACT

DIABETES

HERZ | HFARKT

RHEUMATISCHE HERZERKRANKUNGEN
HOHER BLUTDRUCK

g GALLENSTEINE |
: EIGENANAMNESE ;
LR R SRR AR R EE R R E R R R R R R R A R R g R TR N N S TR S A TR R N A SRV S AR VY AN A o A !
g- . FRUEHERE K{ANKHEITEN UNFAELLE USJ.
: i
E ittty
{: : FRAKTUREW : DES SCHAEDLLS
| : PAT. BATTE UNFALLVERLETZUMNG
ﬁ ‘
i i .
E : OPERATIUN (EN) : AN TOHSILLEN ODER ADENOIDEN
% : KLEINERE EINGRIFFE
f E ' ;
- FRUENERE ERKRANKUNGEN: !
: M11.CHSCHORF i
: SCHARLACH ;
; DIABETES
: MULIPS
:
: THORAXBERE] CH:
: HUSTEN, =SEIT LAENGER ALS & WOCHEN, AGSOZIIERT MIT AUSWURF, VERBUMDEN
; MET PFEIFEN UL BRUMIIEN 18 BRUSTKORB ' '
ATEMBES CHWERDEN : :
LUFTNOT, LUFNOT BEiXN FLACHEN LI1EGEN, LUFTHOT NACHTS, VERBUNDEN MIT §

EHGEGEFUEHL UND TOUESANGST

HERZGERALUSCIHE VOl ARZT FRUEHER FESTGESTELLT

HERZSCHMERZEN (ANGENA PECTORIS) :  TRETEN AUCH UNASHAENGIG VON
AEUSSEREN UMSTAENDEN JEDERZEIT AUF

FRUEHERE HERZERKRANKUNGEN: .

P RHEUMATISCHES FIEBER FRUEHER VOM ARZT DIAGHOSTIZIERT

ERG-FRUEHERE UnTERSUCHUNGSERGEBNISSE, ALS UKKORMAL BEZEICHNET

e e e e ST T T
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Fig. 19

BLUTGASANALYSEN INTERPRETATION
BITTE <UMBLAETTERN> (/V)&/v

BITTE GEBEN SIL DIE PERSONALDATEN AN&

1 ZUNAME TESTPATIENT
2 VORNAME PAUL
3 STATION 218
& ALTER 54
1 po2 63.2
2 PH 7.312
3 PCO2 29.1
4 BE -8
5 KOERPERGEW. (KG,) 78.5
BEKOMMT DER PATIENT SAUERSTOFF ODER
1 WIRD ER BEATMET?
J, N, ZAHL(EN) QD./V
¢ n

BITTE WARTEN; INTERNE BERECHNUNGEN

HYPOXIE UND SCHWERE METABOLIGCHE AZIDOSE TEVLWEISE RESPiRATORlSCH
KOMPENS IERT ODER METABOLISCHE UEBERKOMPENSIERTE RESPIRATORISCHE ALKALOSE.
BITTE <UMBLAETTERN> (/V)¢/v

ALS URSACHE DER HYPOXIE OHNE GLEICHZEITIGE HYPERKAPNIE KOMMEN INFRAGE:
VERTE! LUNGSSTOERUNG UND/ODCR ERHOEHTES INTRAPULMONALES SHUNTVOLUMEN
DIFFUSIONSSTOERUNG
THERAPIEVORSCHLAG: BEHANDLUNG DES GRUNDLEIDENS
02-GABE, LVTL. BEATMUNG

BITTE <UMBLAETTERN> {(/VY¢&/v

DIE HYPOKAPNIE IST ALS AUSDRUCK DER RESPIRATORISCHEN KOMPENSATION EINER
METABOLISCHEN AZIDOSE ANZUSEHEN.,

BITTE <UMBLAETTERN> (/V)¢é/v
DAS GERINGE AUSMASS DER ACIDOSE MACHT KEINE AKTIVEN KORREKTURIASSNAHMEN
NOETIG, DENNOCH SULLTEN BEIl DER BEHANDLUNG FULGENDE MOEGLICHEN URSACHEN
EINER ACIDOSE BERUECKSICHTIGT WERDEN:

AKUTES NIERENVERSAGEN

DIABETES MELLITUS

KREISLAUFVERSAGEN

SELTENE STUFFWECHSELSTOERUNGEN

RENALE KOMPENSATION EIJNER RESPIRATORISCHEN ALKALOSE
IATROGENE UEBERKOMPEHSATION EINER METABOLISCHEN ALKALOSE
GABE VON CARBOANHYDRASEHEMMERN

—14 8~
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20
A POIMAERE KNOCHEMTUMOREN -~ LODWICK
R EINTETLYNG NER PRIMAEREN TUMOREN M|T KNOCHENZER-

STOER!ING :
r PR IMAERE KNOPCHENTUMOREN OHNE KNOCHENZERSTOERUNA
EINTETLUNG MACH MALIGNITAFTSGRAN

N PR IMACRE KNOCHENTUMOREN M|T VERKNOEGHERTEM RAND
OHNE KNOCUENZERSTOERUNG, MAL [GN I TAETSGRAD

F HERZKRANKHE [ TEN (TEMPLTEOM, LEHR, S |MMONS)

F SOLITAERE RUNDSCHATTEN DER LUNGE  (TEMPLETOM)

5 MAREN'ULZERA  (WI[SON, TEMPLETON, LODWICK)

H

SCHILNDRUESENERKR ANKUNGEN  (WILLIAMS, FITTRERALD/
REICUERTZ, WINKLFR)

I AKUTES ABDOMEN BE| K|INDERN *¥® TEST %%
KRANKHE ITSKATEGORIE MIT KODEBUCHSTABEN AUSWAEHLEN,
OPTIONEN ¢ @ & ZURUECK ZU RADIATE: Y: NAECHSTE

TARFLLE; 1: ZURUECK ZUR ERSTEW TABELLE; # STOP 'ODARS'

ALTER GESCHLECHT
A 3 MONATE ODER WENIGER K MAENNLICH
B 4 MONATE B1S 5 JAHRE L WEIBLICH

C UERER 5 JAMRE BIS 20

N UEBER 27 BIS 45

BITTE MIT DEM KODEBUCHSTASEN ANTWORTEN; KEINE
INFORMATION : @, ENDE : Z

C})

ZYANDSE MERZ3R0ESSE
A A : K NORMAL
g NEIN L GROSS 1 +

M aDOSS 2 o+
N QROSS 3 + i
BITTE MIT NEM KONEB'ICHSTAREN ANTWORTEN; KEINE

INFORMATION : @, ENDE : Z

AL

ZYANOSE . HERZGROESSE

A JA K NORMAL

3 NEIN ' L GROSS 1 +
M GROSS 2 +
N GROSS 3 +

"BITTE MIT DEM KODER!UCHSTABEN ANTWORTEN; KEINE
INFORMATION ¢ 2, ENDE : Z

Cﬂv

LIMKER VENTRIKEL RECHTER VENTR,
A NORMAL K NORMAL

3 GR0OSS 1 + L. GROSS 1 +
7 3R0O8S 2 + M GROSS 2 «+
N 5ROSS 3 + N GROSS 3 +

RITTE MIT DEM KONDEBYCHSTARBEN ANTWORTEN; KE{NE
IKFORMATION + 3, ENDE @ Z

AZ

AEECNED NUCTHS ARTER[0SHS (BOTALLI) ' 34
RHEMMAT |SCHER V| APPENFEHLER : D7
FALLOT?SCHE TETRALOS|E 22
VENTR IKEL SERPTHMNDFEEKT 7
AORTFENY| APPENSTENDIE 2
MYOPES [CARPTDIALE FRERANKIING 1
PULMOMAL KL APPENSTENNSE 1

NEAGH , [N SEWENSOUTER KATEROR[F, FORTS,: UMSOH 1, E[N=-

AATE APOTIONEN 1Y CUES | EVEL D] SPAY, A ZURIECK 7'
CANIATE A: QOF [CUAFCNG MER MATEN NES PAT,
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Fig.9:

Fig,10:

ffig.11:

Fig.12:

Logical structure of the content summary data
base "CONPAT"., Diapnoses may be stored with
supplements using different ceding systems, an
important part is the problem epicrisis (10).
Further information about {treatment and relatives
as well as basic administirative data are kept.

Output of the admission dialogue. The upper part
shows the aluminum Toil containing basic in-
formation ebout the patient and his binary coded
identification number,

The middle part shows how this information can be
transcribed on, in this case; an optical reader

form foxr dictary requests. The patient identification

is transcribed in such a way that it Lecomes
machine readable. At the same time, the ward
address is idinseirted,

The lower part shows stickers which are used for
various purposes. All this i=s produced mmmediately
ujion admission of the patient.

On-line system for dietary requesis. The program is
accessed via a code ward (blaftked out). When the
ward nwabes is indicated, all patients lying on
that ward are listed with their identification
rumber. and their dietary status (K:tvype of diet,

P: size of portion). Here the user indicates that
he wants to change information about patient No.#.
Ile then indicates that he wants {to change {the
dievary status starting noon of the next day
assigning o Wwae priifien of diet No.11, which in this

case means a low-salt diabetes diet of 1500 calories.

When this information is entered, the whole stntus
will be re-displaved and conflirmation is requested
before the changes ofe storced away,

Example of access to the main data bank.

A genceric scearch for thp patient's name is per-

formed by entering the letters Har... Then a

list of patients is given,whose names begin with

those letters. A patient is selected and now

the system displays further treatment periods

{when and where here admitted), risk facts

(in this case chréanic treatment with digitalis),

and Tormer dingnoses (in this casce hemiparcsis,

respiratory insuificiency and arteriosclerosis).
L B2-




Fig.13:

Fig. 1

Fig.16

Fig.17

Fig.18

Fig,19:

(X3

.
.

Fig.20:

Fig.21

.

Continuous plot of (1) admissions, (2) discharges
and (23) total number of beds occupied since the
very weginning of operationsin July 1971 to

July 1972. The deep dip indicates Christmas,
followed by a decrease of the number of beds
occupied on Faster, Pentecost, and other holidays.

Plot of the stay of patients in days against the
number of patients. Maximum after two and eight
days with secondary maxima in intervals of a week.

Distribution of age of all patients. Deep dips
between 1914 and around 1930 (sece tent)’

Age distribution of all patients with coronary
infarction., Each age class covers 5 vears.

History taking by CDSS (13,14,16,17).The systemn
branches according to answers of the user.

Part of history compiled using CDSS. The data
may be gathercd ecither on-line (Fig,17) o on
optical reader forms,.

Intorpretation of Blood gas analysis using CDS5 (10, 1;

A din jI’lOSti c evaluation hypoxemia acidosis is
C 7 s
r,'iVO]'l and POSS ible causas are discussed with pos silbloe

therapeutical actions.

Diaghnostic interpretation of findings using
oDARS {(12,19,32), here in the arca of heart
diseases (only parts of the dialogue arce shown) .
The differential diagnosis is given in percent,
the evaluation is done using Hayesian thecorem.

Concept of a regional sysiem for general
practitioners using time-sharing. Central computing
facilities provide the services and information
may bLe exchanged between the different participants
(radioloﬁ& examinontions, laboratoery or other

consultations).
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