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Abstract - Study design and processing data of scientific 
research in medicine is a complex matter. This also 
applies to our department. Applications of advanced 
computer technologies may alleviate the effort of medi- 
cal researchers in these processes. This article describes 
in detail database design by physicians in URIS[l]. This 
system has improved data management in our depart- 
ment. 

INTRODUCTION 

In university hospitals research is performed in order to 
achieve improvements in medical science. Research is for 
example performed on the development of new treatments 
and improvement of old treatments. This all should impro- 
ve health care and public health. 
URIS is a system that can manage data of an infinite 
number of research projects located on an infinite number 
of computers[ 11. Physicians can create their own databases 
without the help of computer scientists to store their re- 
search data in a standardized way. They do not have to be 
skilled computer users. 
This feature prevents for misinterpretations of user require- 
ments in data specification by information system desig- 
ners, which is one of the difficulties in information system 
design. These misinterpretations may have disadvantageous 
influences in the data management for medical research. 

METHODS 

The process of database design in URIS consists of three 
stages: 

1. input screen design 
2. item specification 
3. database creation 

The physician indicates the number, position and length of 
input fields in input screens for his or her project during 
input screen design. This stage is an essential part of the 
URIS database design process. Each input field corre- 

sponds with one of the research items. 
After input screen design the items behind the input fields 
have to be specified. An item behind an input field is 
minimally specified by its name, description and type, 
which are the main attributes of an item. The item name is 
used later on as fieldname in the database record structure. 
The item description describes a more detailed meaning of 
this item. The item type specifies if an item is an integer or 
a date or a string, et cetera. Additional item attributes have 
to be specified depending on the type of an item. These are 
used in data verification during data input or modification. 
Besides basic item types URIS also knows advanced item 
types as 'choice', 'list' and 'calc' and new types can 
always be added into URIS by the system programmers. 
The next example should clarify the process of item speci- 
fication: 

Name 
Sex (M/F) : ! - I b  

. I I I I I I I I I I l I I I I I I I  . 1 ~ 1 _ 1 _ 1 ~ 1 ~ 1 _ 1 ~ 1 ~ 1 _ 1 ~ l ~ l ~ l ~ l ~ l ~ l ~ l ~ l a  

I I I I I I I I I I I  Dateofbirth:  1 _ 1 _ 1 _ 1 _ 1 ~ I _ 1 _ 1 ~ 1 _ 1 _ I C  

Age . . I  l - l - l - l d  I I I 

Name-a 
Description-a 
TYPe-a 

Name-b 
Description-b 

Additional-b 

Name-c 
Description-c 

TYPe-b 

TYPe-c 

Name-d 
Description-d 

Additinal-d 
TYPe-d 

: Name 
: Name of the patient 
: String 

: sex 
: Male or female? 
: Choice 
: Valid characters: 'MI, 'F' 

: B-date 
: Date of birth 
: Date 

: Age 
: Age of the patient 
: Calc 
: Expression: 

FLOOR ((current date) -B-date) 1365.25) 
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The physician should always give a logical name to keep 
clearness and this is left to his or her own responsibility. 
This also applies to the item description. Depending on the 
item type additional attributes are specified. These play an 
important role during data input or modification. For 
example, the 'Sex' item will only allow characters 'M' or 
'F', otherwise an error message is given. 
All item specifications of one study are stored into a local 
data dictionary. After the items are specified this dictionary 
is used by URIS to create automatically the study specific 
database. The field names of the database records corre- 
spond with the names of the items behind the input fields 
(figure 1). 

PROJECT TABLE 

Mane de GroOt 09/22/1954 

1 Karel Pieterse" 02/14/1947 

Fodds 

Figure 1 

The structure of this database can always be modified if 
necessary, even if data already have been stored into this 
database. Items can be added, modified or removed provi- 
ded that this does not affect already stored data and does 
not have consequences for the research results. 

RESULTS AND DISCUSSION 

URIS has improved data management of clinical and scien- 
tific research at our department. Research data of 26 
projects are stored into one system now and are not distri- 
buted among other information systems. Research data stay 
accessible for successors of researchers, because data 
management is standardized now. The possibility in URIS 
to increase the number of (complex) item types and their 
additional attributes enlarge data integrity, because data can 
be checked more and more on their validity during data 
input and modification. Besides of this physicians can 
design and adjust their own databases, without intervention 
of computer experts. This has reduced the problem of 

misinterpretations in data specification. 
The needed time for input screen design and item specifica- 
tion depends mainly on the number and complexity of the 
research items and the experience of the physician with 
URIS. The average time to create a database to store 
around 250 research items is estimated at half a day. 
There are still some problems that should be solved. At 
this moment, researchers often define superfluous study 
items in URIS. On the other hand, sometimes they discover 
an overlooked item during the course of a study. Not well 
considered study item specification is another problem that 
occurs sometimes. 
We started the development of a system that supports the 
design of a medical study focussed on the determination of 
the most relevant study items that are needed to answer the 
question of the study. An example of such a system, 
however focussed on the statistical design of a study, is 
described in [ 2 ] .  The system we develop is a logical conti- 
nuation on the process of database creation in URIS, 
because of its focus on the determination of the most 
relevant study items. 
A global data dictionary should be composed that contains 
the definition of the most common used study items. If 
during the design of a study the most relevant study items 
are determined by the study design support system, it can 
transport its definitions from this dictionary into URIS. 
URIS, on its turn, should be able to create the correspon- 
ding study database depending on these definitions, without 
intervention. The use of the study design support system 
should avoid the specification of irrelevant items and the 
overlook of relevant items and fasten the process of databa- 
se creation in URIS. 
A global data dictionary can also be used during the pro- 
cess of database creation by the physician self. The use of 
this dictionary will standardize the item specification and 
reduce the problem of not well considered item specificati- 
on. 
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