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BACKGROUND THE CHALLENGE

This overview resembles the data landscape in the 
Austrian Social Security System. As displayed, a lot 
of patient information is available, however, there 
are some challenges that have to be faced.

In the Austrian outpatient sector there is no standardized coding of diagnoses, ICD-Codes exist only for 
sickness leave data and inpatient hospital data. The only coded information available in the outpatient sec-
tor is ATC codes from prescription data. Therefore, a matching between ATC-codes and ICD-9-codes was 
conducted in order to obtain valid diagnoses for each patient.
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METHODS CONCLUSIONS

In order to obtain the specifi c as-
signment of the codes data about 
prescriptions, inpatient care and 
data about sickness leave was 
available per person. There were 
two approaches to assess the data 
quality: First, a structural analysis 
checking the specifi c fi elds in the 
database for characters and mis-
sing data was conducted. This ob-
jective approach is project-inde-
pendent. 

Next, a sophisticated, project-de-
pendent analysis was necessary 
to identify possible improvements 
of the data quality.
 
Once the data was prepared for 
the statistical analyses to iden-
tify the respective assignments of 
ATC-codes to ICD-codes the data 
processing and clustering was in-
itiated. Different methods like chi-
square test and bootstrapping hel-
ped identify these assignments of 
ATC-codes to ICD-codes.

Using the combination of the statistical me-
thods and the experts’ opinion for assigning 
ICD-codes to ATC-codes with a certain pro-
bability seems to be a good method to es-
tablish the feasibility of such an approach. 

After having obtained this list of assign-
ments, they have to be implemented using 
a special algorithm that includes either the 
probability of the respective assignments 
and the frequency of the occurrence of the 
ATC-codes. 

Once this algorithm is implemented, eve-
ry patient in the outpatient sector can be 
assigned one or more diagnoses - at a cer-
tain time or for a time period - based on 
prescription data only.−2

00
−1
50

−1
00

−5
0

0
50

nij

C
ha

ng
es

 o
f f

re
qu

en
ci

es

0 10 20 30 40 50 60   0      10    20    30     40     50    60

-2
00

   
 -

15
0 

  -
10

0 
  -

50
   

   
 0

   
   

 5
0 

C
h

an
g

es
 o

f 
fr

eq
u

en
ci

es

DATA QUALITY 
ASSESSMENT (DQA)

objective subjective

structure analysis
=

task-independent

sophisticated analysis
=

task-dependent

project independent project dependent

DATA QUALITY ASSESSMENT

DATA PROCESSING METHODS

DATA QUALITY ASSESSMENT (DQA)

objective assessement methods

identical fi elds of 
differentsources

structure analysis sophisticated analysis

joined fi elds

foreign key relations regulations of date - 
differences

type of range distribution of 
ICD10/ICD9

empty or NULL
correctness of ATC 
(pharnr) and ICD

distribution of 
fi eld length consitency of persons

regularities in date/time consitency of 
vkat and rezgeb

relationships of dates

RESULTS

Since the assignments using ATC-code level 5 and 
ICD-Code level 4 were non-signifi cant, ATC-code le-
vels 1-3 and ICD-code levels 1-2 were used for this 
evaluation. Moreover, the results were compared to 
the assignments made by experts. 

In the end, there were approximately 320 assign-
ments with their respective probabilities that were 
in line with the experts’ opinion. About 751 assign-
ments varied from those of the experts. However, 
those assignments could be improved by distingu-
ishing among sex and age classes instead of trea-
ting all persons equally.

ATC-Code ATC-Text ICD-9-Code ICD-9-Text Probability Experts‘ Opinion

A07C Electrolytes with 
carbohydrates 9 Ill-defi ned intestinal infections 100 TRUE

A07D Antipropulsives 9 Ill-defi ned intestinal infections 69,85 TRUE

A07D Antipropulsives 465 Acute upper respiratory infections of 
multiple or unspecifi ed sites 30,15 FALSE

A07E Intestinal anti-infl amm-
atory agents 556 Intestinal obstruction without menti-

on of hernia 52,02 TRUE

A07E Intestinal anti-infl amm-
atory agents 569 Other disorders of intestine 7,52 FALSE
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