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Introduction:  Although patient safety is a major task for 
health care systems, medication errors occur every day in 



 

Abstracts 11 

 
 
 

 
every country worldwide [1]. These errors are fatal for 

both, the affected patients, and the involved medical staff. 
In addition errors increase costs. This is especially critical 
within  intensive care units  (ICUs),  where  medication 

errors occur frequently. In average critically ill patients are 
subject to about 1.7 medical errors per day, often leading 
even to life-threatening situations [2]. Rothschild et al. 

found that medication errors account for 78% of serious 
medical errors in the ICU [3]. 

In  this  context  scientific studies often  imply  that 
medication errors are in  most cases related to  human 
failures resulting from a combination of time pressure, 

work load, lack of resources and quick decision making 
[4,  5, 6]. But in such complex work  environments as 
medical work systems only a well-adapted combination/ 

integration of the involved medical staff members with 
the  used technology  and  underlying organization can 
guarantee a safe or at least fail-safe treatment environment. 

Therefore user and usage oriented technological solutions 
and computer based supporting tools are required, which 

can  only  be  designed  based  on  a  sufficient process 
knowledge and user integration [7]. 

Methods:  For this reason we have developed the fol- 

lowing ergonomic analysis approach for the identification 
of  technological user  requirements  together  with  the 
Clinic Ernst von Bergmann in Potsdam (Germany), while 

iteratively testing it for the computer based optimization 
of the medication process within the ICU: 

 
1. Task Identification and Process Analysis Together with 

the  Involved Medical Staff Members (= Process Ex- 

perts) [7] 
2. Risk Analysis and Assessment of the Analyzed 
Processes 

Using the FMEA-Approach (as described  below) [8] 
3. Optimization  of  the  Analyzed Processes Using the 

TOP-Approach (as described below) [9] 

4. Risk Analysis and Assessment of the Optimized Processes 
Using the FMEA-Approach (as described below) [8] 

5. Assessment  of the  Achievable Process Optimization 
Using the Results of the FMEA-Assessments [8] 

For the  identified process   failures optimization 

proposals are  developed  using  the  system ergonomic 

TOP-Approach  focusing on  technological process 

improvements  first,  before  relying  on   organizational 

re-designs or personal behavior changes due to the fact, 

that the two later ones can easily by-passed at any time [9]. 

Results: Within the exemplary analysis of the medica- 

tion  process within  the  ICU  of the  Clinic  Ernst von 
Bergmann in Potsdam (Germany) the following 7 major 
process tasks have been identified, which have no pre- 

defined order, but are rather iteratively processed when- 

ever necessary: 

1. Definition of (patho-)physiological status; 2. Defi- 

nition  of  therapeutic  goals; 3.  Drug  prescription; 4. 

Preparation of drug application; 5. Drug application; 6. 

Monitoring of therapeutic effect; 7. Documentation. 
Analyzing  their   sub-processes  together   with   the 

involved medical experts lead to the following potential 

failures and their  risk priority number  (RPN):  lack of 

knowledge  about  medication specifics (RPN    = 576), 

lack of documentation (RPN   = 224), lack of commu- 

nication  (RPN  = 150),  increased  workload  (RPN  = 

150) etc. For these potential failures an optimized com- 

puter based medication process could lead to a reduction 
of the  risk priority number  by  more  than  50%. The 

optimization proposals are based on  information tech- 

nology (following the TOP-Approach  described above), 

the  potential can only be realized in close cooperation 

with industrial partners. 

This constructive approach has to be complemented by 

a  corrective approach e.g. a Critical Incident Reporting 

Systems (CIRS). 
Conclusion:  The  optimization potential  clearly show 

how effective a constructive re-design process could be 

for patient safety and staff satisfaction  (see also Figure 1). 

 

Within this methodological approach the FMEA- 
Procedure (FMEA  = Failure Mode and Effect Analysis) 

is used for the systematic assessment of the existing risks 
for potential process failures by calculating their risk pri- 

ority   number  according  to  DIN   EN  60812  by  the 
assessment  and multiplication of each potential failure’s 
severity (S) and occurrence (O)  on  a scale between 1 

(= low)  and  10  (= high)  and  their  possible detection 
before a damage occurs on a scale between 1 (= easy) and 

10  (= hard).  The  resulting  risk  priority  number  (RPN)    

then allows to identify potential process failures with the 

highest failure risk and optimization potential [8]. 
Fig. 1.  Constructive   re-design  of clinical work  processes and  technological 
solutions. 



12 Journal of Clinical  Monitoring  and Computing 
 

 
 
 
 

REFERENCES 
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zur  Patientensicherheit Gedächtnisprotokoll; http:// 
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