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Introduction Evidence-based health informatics is the conscientious, explicit and judicious use of current best evidence when making decisions about 
information technology in health care. The term has been introduced in the last years, and it has been argued that evidence-based health informatics is 
an important step towards better healthcare IT [1, 2]. This argumentation copies from the experiences with Evidence-Based Medicine (EBM) that was 
initiated in the 1990s to support health-care decisions by providing the best evidence available. It is hoped that methods of EBM such as meta-
analysis can also be successfully applied in evidence-based health informatics. In fact, some publications successfully used the technique of meta-
analysis to assess e.g. the impact of home-monitoring on systolic and diastolic blood pressure [3]. However, a meta-analysis of study results needs 
very homogeneous studies, evaluating well-defined interventions in comparable settings using standardized effect measures. There is reason to doubt 
this assumption in health informatics. The aim of this work is to discuss the usefulness of EBM methods in health informatics based on an 
investigation of CPOE evaluation studies.  
Methods Computerized physician order entry systems (CPOE) have been in the center of interest recently, as their potential to significantly improve 
patient care by reducing medication errors and ADEs (adverse drug events) has been described frequently [4]. We conducted a comprehensive 
literature search based on PubMed to identify all studies that evaluated CPOE systems in a clinical setting. We classified all studies according to their 
effect measures using the classification system previously published [5]. We then selected the three largest groups with comparable effect measures 
for a quantitative meta-analysis. Finally, we contrasted the result of the meta-analysis with other available qualitative and uncontrolled studies, and we 
analyzed reviews on CPOE.  
Results We were able to identify around 200 CPOE evaluation studies. From the quantitative and controlled studies, 12 investigated the effect of 
CPOE on prescription costs, 21 analysed the effect of CPOE on medication errors, and 9 studies the effect of CPOE on ADEs. For those three groups, 
we conducted a quantitative meta-analysis. In each of the three groups the preliminary results of the meta-analysis point to a clear positive effect of 
CPOE (i.e. CPOE can reduce prescription costs, medication errors and ADEs). For example, only one ADE study showed partly negative effects of 
CPOE on ADE. In contrast, the analysis of uncontrolled and qualitative evaluation group showed scientific evidence of negative effects of CPOE on 
medication errors and ADE rates (e.g. [6, 7]). Some reviews point to the fact that evidence on CPOE effects is often based on non-commercial, home-
grown systems [8], and that positive effects of CPOE depend on various context factors such as leadership and project management [9].  
Discussion A quantitative meta-analysis based on quantitative controlled studies pointed to largely positive effects of CPOE on outcome quality and 
costs. A contrasting analysis of other studies (uncontrolled case studies, qualitative studies) showed evidence of negative effects not reflected in the 
quantitative controlled studies. There may be several reasons for this difference of published quantitative controlled evidence and other research 
results. A lot of time and energy is invested to introduce CPOE, hoping to improve health care. No or negative outcome is likely not to be published 
(negative publication bias). Quantitative research is oriented versus hypotheses the researcher tries to verify. He may overlook unintended 
consequences on variables not included in the study protocol. CPOE introduction is a long process of optimization of the system, the workflow, the 
organization and the support. It would not be surprising when researchers presented results only after the expected outcome has been reached and the 
hypotheses confirmed (see a corresponding example analyzed in [10]). This would mean that CPOE systems are optimized as long as needed to 
achieve positive outcome. Authors may tend to report only on those variables where they found a positive effect, and drop those where no effect was 
visible for publication. Furthermore, the majority of evaluated CPOE systems are non-commercial systems, developed and operated by organizations 
that have direct access to the underlying software. This enables them to achieve maximum results with regard to software quality. Finally, CPOE 
systems tend to heavily interrupt traditional workflow, explaining a lot of resistance by clinicians. It is likely that researchers will only choose settings 
providing optimal preconditions for CPOE introduction: high motivation of the staff, low complexity of workflow, best information technology used. 
This is not representative for the “typical” setting. All this may explain why published quantitative evidence shows mostly positive effects. In fact, the 
effects of CPOE seem to be over-estimated, or, in other words, published quantitative evidence presents the maximum positive effects of CPOE (in 
perfect conditions), but not the range of possible (positive and negative) effects. 
Conclusion There is a discrepancy between published quantitative controlled evidence (mostly pointing to positive effects of CPOE) and other 
scientific evidence especially from qualitative research or non-controlled studies (often showing negative effects and problems with CPOE 
introduction). Some reasons have been discussed. It seems that published quantitative evidence highlights the potential of CPOE achievable in perfect 
conditions, but not the day-to-day reality. It seems to overestimate the positive effects and underestimate possible negative effects. That means that 
evidence-based informatics only relying on published quantitative controlled studies may overlook important CPOE effects. Overall, it seems 
necessary to include findings from both, quantitative controlled trials as well as from other scientific sources such as qualitative research in future 
meta-analysis. Adequate methods for this triangulative meta-analysis have to be developed.  
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