
ABSTRACT
AI-CDSS can significantly enhance the decision-making performance of physicians who are not specialists in diagnosing 
rare diseases. Acceptance of the AI-CDSS is crucial for its effective use. In the Leuko-Expert project, the factors influ-
encing physician acceptance of AI-CDSS were examined. This article introduces how these influencing factors were 
identified through a systematic review. Subsequently, semi-structured interviews were conducted to explore additional 
influencing factors for the use of AI-CDSS in the context of leukodystrophy. Finally, we discuss the limitations of transfer-
ring these findings to other rare disease cases and suggest directions for future research.
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1 Introduction

According to the EU definition, a rare disease affects 
five or fewer people in 10,000. As approximately 8,000 
rare diseases are identified, the World Health Organi-
zation (WHO) estimates that around 400 million peo-
ple worldwide are affected by rare diseases (Kaplan et 
al., 2013).

AI-supported clinical decision support systems 
(AI-CDSS) can improve the often incorrect or delayed 
diagnosis of rare diseases by physicians not specialized 
in rare diseases. This improvement can enable or ac-
celerate the referral of affected patients to specialized 
centers for rare diseases. In the following, the term 
„physicians“ refers only to physicians who do not spe-
cialize in rare diseases. The aim of the joint research 
project Leuko-Expert (https://leukoexpert.hs-mitt-
weida.de), funded by the German Federal Ministry of 
Health (BMG) from 2020 to 2024, was to develop an AI-
CDSS for diagnostic support of rare diseases using the 
Leukodystrophy case. In the context of Leuko-Expert, 
the term AI refers to machine learning models.

AI-CDSS can only improve the often incorrect or 
delayed diagnosis of rare diseases if physicians use it 
as intended in the diagnostic process. Physician ac-
ceptance of the AI-CDSS is an essential prerequisite for 
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its intended use (Romero-Brufau et al., 2020), there-
fore factors influencing physician acceptance should 
be considered during software development, evalua-
tion, and implementation.

However, since the literature lacks analyses of the 
factors influencing physician acceptance of AI-CDSS in 
rare diseases, these were investigated in the Leuko-
Expert project and taken into account in developing 
and evaluating the AI-CDSS for Leukodystrophy. The 
influencing factors identified for the intended use of 
AI-CDSS in the Leuko-Expert project, which focused 
on leukodystrophy, can also be applied to other rare 
disease cases (Gühne & Pietrzyk, 2023; Pietrzyk & 
Gühne, 2022). If the developed AI-CDSS is to be ex-
panded to include other rare diseases or if many rare 
diseases are to be integrated into another AI-CDSS, the 
factors influencing acceptance should again be con-
sidered during software development, evaluation, and 
implementation. This article analyzes how the factors 
influencing physician acceptance of AI-CDSS, identi-
fied in the Leuko-Expert project using Leukodystrophy 
as an example, can be transferred to other rare dis-
eases.

Section 2 and 3 illustrates the methodological ap-
proach used in the Leuko-Expert project to investigate 
the factors influencing acceptance. Section 4 discuss-


