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Abstract: Improved potentiality using multimedia components (audio, video, three-
dimensional pictures and interactive tools) as well as the growing desire of patients
to receive more information leads to a widespread introduction of patient information
systems. In co-operation with the “Wissenschaftliches Institut der Praxisärzte”, Hei-
delberg we developed a tool to explain medical facts with two- and three dimensional
pictures. In contrast to common web based information systems the tool is used by the
physician itself to explain the medical content. The investigation will be carried out on
a group of 50 patients from 2 different wards. Participants need a Karnofsky-Index of
70 points minimum. In a randomly process patient will be allocated to either a group
which receive standardised information supported by the picture material or just a stan-
dardised consent talk. Detailed information is given about the indication, the probable
complications and the details of the forthcoming procedures (coronary catheters or
endoscopic procedures). The procedure takes place one day after the conversation
between the physician and the patient. We conduct a prospective, randomised inves-
tigation using a tool called “Dr. Topf’s Patienteninformationssystem” which has been
designed to supplement the clarification of facts. A sample of 5 pictures maximum
is presented on a sub-notebook. The computerised animation is limited to 5 minutes.
Participants of the control group are informed with support of the common informative
pamphlet only. An analysis of the time required is being performed. Short after the
conversation between physician and patient, the patient is asked to personally assess
the quality of the consent talk. 3 days later we check the evidence of the visualised ap-
proach using a formalised questionnaire (standard of knowledge). 10 multiple-choice
questions, been taken from students assessment questionnaire and adapted to patient
knowledge level, apply to the contents of the happened conversation.
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1 Introduction

During the last decade we do find an improving demand for better integration of our patient
in clinical as well as ambulatory health care. Only informed patients are able to support
their health and to use health service in a sensible way to contribute to their treatment out-
come. Patients need more possibilities to keep themselves informed about medical benefits
and the quality of medical care. They should receive information, which is independent of
the actual medical treatment, of general methods of treatment and medical care. The given
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Figure 1: PTCA, condition before and after a dilation of a coronary vessel (Kindly provided by the
section of Cardiology, University Heidelberg)

Figure 2: Drawing of a preexcitation syndrome

information should be easily understandable, neutral and objective.

Since the beginning of human communication learning and comprehending has been sup-
ported graphically. In education, one often comes across pictures clarifying difficult facts.
In the field of anatomy, for example, there are the illustrated atlas by Sobotta and the out-
standing drawings by Netter. In medicine, computer-based visualisation is in principle
used for the education of students and doctors.

An impressive example for using visualisation in clinical care can be found at the Hei-
delberg University Hospital. After a PTCA (Percutaneous Transluminal Coronary Angio-
plasty – preparation and dilation of stenosis of the coronary vessel) the patient nowadays
receives a printed illustration of his vessel status. Another example for visualisation in
daily routine is a simple drawing of a schematic picture used to show the pathophysiology
of a WPW (Wolff-Parkinson-White-Syndrome - preexcitation syndrome). Today, patients
use multimedia components mainly for general information without a professional adviser.

In the following paragraph, four of the existing patient information systems and related
contribution are highlighted.
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2 Patient information systems

Standardised templates and systems of informative and visual material are increasingly
used for patient information. Here, a difference has to be made between passive and active
(interactive) systems. The conventional, paper-based patient information is one example
for a passive system, as are web-based (WWW) information pools, which are getting more
and more important. One of these pools is a project of the section of Dermatology (Uni-
versity Heidelberg): PISA (Patient-information-system for HIV-/ and AIDS-patients) is a
patient information system designed like a multimedia reference book. It is used for in-
formation on diseases, therapy, preventive treatment and anatomical basics. In addition, it
supplies advice on self-help [PÖH99].

Today, more and more evidence based information sources are offered, that meet the re-
quirements of quality assurance.

Patienten-Informationsdienst der Ärztlichen Zentralstelle Qualitätssicherung (ÄZQ)
The core of this information supply is information on German treatment methods of
different diseases, which were tested on its methodical quality. It is focused on pa-
tients and the broad public. In addition to this, a multitude of links to scientific
organisations, advice centres and self-help groups is offered.

Aktions-Forum Gesundheitsinformationssystem für Deutschland (AFGIS) Currently
the German Ministry of Health is building up an information pool through link-
ing the different information systems. The goal is a decentralised network based
on professional knowledge. By establishing this network, functioning co-operation
structures will be set as a basis for an information system with assured quality.

DISCERN: Principles of quality of patient information Discern is a short questionnaire
that serves its users as a reliable instrument for evaluating patient information. The
abundance of information from different suppliers on the variety of treatment possi-
bilities is often characterised by a significant lack of scientific quality. They contain
inaccurate descriptions and confusing recommendations. That is the reason why it
is difficult for patients to filter out knowledge from which they can benefit. Good in-
formation presents treatment alternatives in an understandable, neutral and objective
way, based on the best and latest scientific evidence. Good patient information is
an urgent requirement for shared decision-making between physician and patient in
finding the best method of treatment. DISCERN enables patients to filter efficiently
the available information. DISCERN can be described as the first standardised cata-
logue of criteria for the quality of patient information that does not require previous
knowledge.

3 Patient information systems used by physicians

As mentioned above, most multimedia tools serve as source of information for patients
without a professional adviser. Time-pressure, differential diagnosis, language barriers
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Figure 3: Mobile computer at patient bed side

and social circumstances are raising the question of how the physician is to give compre-
hensible information to the patient.

4 Dr. Topf’s patient information system

The system uses the graphical description of a medical content during the conversation
between the physician and the patient to give a quick and extensive understanding of the
medical facts. Dr. Topf’s patient information system has been developed in co-operation
with the “Wissenschaftliches Institut der Praxisärzte” , Heidelberg in order to explain med-
ical facts with two- and three dimensional pictures [BTN00]. The important factor is that
the physician uses the tool himself and shows his patient selected pictures only (Fig. 3).
The tool is browser-based (Netscape/Explorer) and contains a collection of pictures used
in cardiology and gastroenterology. Upon clicking on different items in these pictures, a
popup-window with a short explanation is displayed (Fig. 4). In a pilot survey [BTN00],
30 patients were informed about their symptoms and the forthcoming procedures. As the
accompanying evaluation showed positive results throughout, the questionnaires had to be
published in a revised edition to get a more differentiated analysis.

4.1 Material and methods

Participants: The study is carried out on a group of 50 patients of one cardiology-psycho-
somatic- and one gastroenterology-psychosomatic ward. Participants need a Karnofsky-
Index of 70 points minimum. They should neither have a serious visual defect nor be
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Figure 4: Screen shot Dr. Topf

illiterate. By an explanation document, patients are told that participation is of their own
free will, that the study will not have any negative effects on their situation and that the
law for data protection is strictly followed.

After signing a written declaration of consent, they are randomly allocated to one of two
intervention-groups. One group receives standardised information supported by the pic-
ture material. A sample of five pictures maximum is presented on a sub notebook. The
computerised presentation is limited to five minutes.

As a contrast to the first group, the second group is informed only with standardised con-
versation led by a physician. This group is referred to as the control-group because at
present this procedure is the common way of informing patients. Participants of both
groups receive the common informative pamphlet [Str00].

The physician gives every participant detailed information about the indication, the proba-
ble complications and the details of the forthcoming procedures. The following procedures
are taken into consideration:

Cardiology procedures:

• Right-cardiac catheter

• Left-cardiac catheter and coronary catheter

• PTCA (percutaneous transluminal coronary angioplasty)

• Electrophysiologic catheter of the right heart
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Endoscopic procedures:

• ERCP (endoscopic retrograde cholangiopancreatography)

• Gastroscopy

• Colonoscopy

The following standardised information is part of the defined contents or concepts: Indi-
cation of the procedure, in case of a coronary catheter: pathophysiology, angina pectoris,
cardiac insufficiency or cardiac infarction, etc.

Procedure, in case of a colonoscopy: introduction of the endoscope into the anus through
the sigmoid and other parts of the large bowel up to the ileocecal valve, if necessary
polypectomy, etc. Complications, for example in case of an ERCP: injury of digestive-
tract wall, esophagus or larynx in the worst case, perforation by the endoscope, acute
pancreatitis through incision of the papilla Vateri, haemorrhage, etc.

An analysis of the time required is being performed. Short after the conversation, the
patient is asked to personally assess the quality of the physician-patient conversation with
a questionnaire, which contains five items. The following questions are an example:

• The explanations of the doctor were really understandable to me.

• The doctor took enough time for me to explain.

• The doctor told me the risks and side effects of the treatment in detail.

• The doctor gave me enough opportunity to talk about personal problems and my
medical condition.

• In my opinion the informal conversation was supported by the information material
shown helpfully.

The procedure takes place one day after the conversation between the physician and the
patient.

Three days later (after the conversation) the patient has to answer the assessment question-
naire again. Further, we check the evidence of the visualised approach using a formalised
questionnaire (standard of knowledge). Ten multiple-choice questions, taken from stu-
dents’ assessment papers and adapted to patient knowledge level, apply to the contents of
the happened conversation.

5 Results

To the present, the study has been carried out on 28 patients. 17 participants were informed
with support of visualisation. Nine were informed by the standardised physician-patient
conversation. Two patients were excluded short after the conversation because they were

68



Visualisation Group Control Group

Overall time (min) 17 14
Time for visualisation 4.52
Assessment questionnaire (5
items from 1-5 points)

20.23 17.7

Item no. 5 4.2 3.2
Multiple-choice questions (10
items → 10 points maximum)

5.8 4.5

Table 1: Comparison of the Visualisation- and Control-Group

illiterate. The study subjects were aged from 22 to 87 years. The average age was about
57.08 (± 24.3) years.

After our first phase of testing, our hypothesis is verified that visualisation increases the
contentment of patients. An evaluation of the assessment questionnaire shows that patients
of the control group have given an average of 17.7 points for all five questions. That is a
negative difference of 2.53 points to the Visualisation group. Item number 5 concerns the
evaluation of the informative material. Worth to emphasise is the fact that the patients of
the control group only gave 3.2 points on average compared to the Visualisation group that
gave 4.2 points. That seems to be remarkable because it is a difference from “it applies”
(3 points) to “it applies very well” (4 points). Except one, all patients that were asked two
to three days later to personally assess the doctor-patient conversation again answered in
the same way they did directly after the conversation. In addition, the multiple-choice
questioning shows that the support of visualisation improves the patient’s knowledge. The
patients of the Visualisation Group got 1.3 points more than the patients of the Control
Group did.

5.1 Discussion and outlook

One important point of interest is the length of time needed for the conversation between
doctor and patient if it is supported by visualisation. Our first results demonstrate that
the supplement of visualisation does not demand much more time than the conventional
consent talk (see tabel 5).

If patients do get a wider understanding of the medical content by beeing informed by
the support of visualisation, has to be shown by continuing our study. To minimise the
Hawthrone-Effect [WS92] several physicians will continue the study. Further, it should
be taken into consideration that patients obtain different results because of their previous
knowledge and their intellect.

The computer did not come to the fore; it even turned out to be the opposite effect. Patients
put more questions about the forthcoming procedure and their symptoms to the doctor.
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The “psychology” of the tool appears to be important because an interaction relationship
between the physician and the patient often developed.

With regard to the future, another point of interest is the feasibility of using these materi-
als to achieve patient information in a wider sense. Following the line of argumentation
of Ruth R. Faden and Tom Beauchamp and the principles of the “informed consent” of
patients we try to find out if two and three dimensional graphics or pictures have a more
positive or negative effect on patients when trying to explain the cause, the mechanisms
and the process of their illness. The project incorporates research findings as to the psy-
chological effects that the disclosure of disease details has on patients and the emotional
impact of such disclosure. It also discusses the effectiveness of the aforementioned infor-
mation process in terms of time management.

A randomised prospective multi tiered cohort study includes presenting different types
of pictures and graphics what should make a grading of their usefulness in this context
possible.

Patients chosen for this study will all suite into a certain pattern of symptoms; for example,
they are all suffering from heart failure.

If this study shows results that indicate three-dimensional pictures can help the patient to
gain better knowledge about their disease, it might be a first step to prevent risks of health
and secondary diseases.
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Deutsches Ärzteblatt/Praxiscomputer, (3):22–25, 2001.

[BTN00] HB Bludau, G Topf, and E Nüssel. Erfahrungen zur Visualisierung von diagnostischen
und therapeutischen Maßnahmen im Bereich einer kardiologisch-psychosomatischen
und gastroenterologisch-psychosomatischen Station. In Uwe Beck and Winfried Som-
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