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ABSTRACT 
Medical Decision Support System (MDSS) plays an increasingly crucial role in medical practices as it assists 

physicians to make clinical decisions and thus MDSS are expected to improve the overall quality of medical care. 
Research in the field of MDSS has suggested the there is a rising need to understand and discuss various 

developments in the field and how they have enhanced the medical and healthcare sector. This paper will provide 

a research roadmap to various developments over the years in the field of MDSS.  
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INTRODUCTION and RESEARCH MAP 
Research in the field of MDSS has suggested the there is a rising need to understand and discuss various 

developments in the field and how they have enhanced the medical and healthcare sector. This section will provide 

a roadmap to various developments over the years in the field of MDSS. The first research article dealing with 

medicine and computers appeared in late 1950s (Ledley & Lusted, 1959). Artificial intelligence has been proposed 

as a reasoning tool to support clinical decision-making since the earliest days of computing (Ledley & Lusted, 

1959). Later an experimental prototype appeared in the early 60s (Warner et al., 1964). At that time limited 

capabilities of computer did not allow it to be a part of medical domain. However, in these early years three 

advisory systems: de Dombal’s system for diagnosis of abdominal pain (de Dombal et al., 1972), Shortliffe’s 

MYCIN system for antibiotics selection (Shortliffe, 1976), and HELP system for medical alerts delivery (Haug et 

al., 1994) were considered the most significant. 

 

de Dombal’s system for diagnosis of abdominal pain (1972) provides a comparison of human diagnosis as opposed 

to computer aided diagnosis of patients suffering from acute abdominal pain. The results showed that system 

accuracy was significantly higher than those of even extremely senior and experienced clinical team. Shortliffe’s 

MYCIN used backward chaining through its rule base to collect information to identify the organism causing 

bacteremia or meningitis in patients. A large number of rule-based MDDS systems have been developed over the 

years, but most rule-based MDDS systems have been devoted to narrow application areas, due to the extreme 

complexity of maintaining rule-based systems with more than a few thousand rules (Miller, 1994). 

 

HELP has the ability to generate alerts when abnormalities in the patient record are noted, and its impact on the 

development of the field has been immense, with applications and methodologies that span nearly the full range 

of activities in biomedical informatics (Haug et al., 1994). The HELP hospital information system has been used 

to explore computerized interventions into the medical decision making process. By their nature these 

interventions imply a computer-directed interaction with the physicians, nurses, and therapists involved in 

delivering care. 

 

The 1990s and 2000s witnessed a large-scale shift from administrative systems to clinical decision support 

systems. Study by Forgionne in 1991 discuss the cost related problems in the approach to prepaid medical care 

management. Bayesian Networks has been successfully used in MDSS (Korrapati, 2000a, Korrapati, 2000b). The 

study aims to identify the problems and suggest how decision support systems are used to overcome and design 

cost-efficient and market effective health plans. In 2009, Übeyli conducted a thorough research in the area of 

medical support system, which shows that there are several machine learning techniques that can be used to predict 

susceptibility of chronic diseases. Diagnosis expert systems have been developed in order to help predict and 

diagnose certain kinds of diseases. Following Figure 1 shows the historical evolution of MDSS. 
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Figure 1 – Research Map showing various developments and historical evolution over the years in the field 

of MDSS. 

 

In the year 2014, Pombo et al. conducted a study to describe CDSSs (also known as MDSS) that are applied to 

pain management with focus on computer technologies as well as on medical conditions, clinical settings, main 

decisions, and system accessibility. It also attempts to understand the overall accuracy of the computer 

technologies used in CDSSs that have been applied to pain. In the same year, Mitchell et al. conducted a study to 

understand the relationship between the adoption of CDSSs, the delivery of care process measures and defined 

outcomes for patients with heart failure. The results of this research suggest hospitals with full CDSS adoption 

are statistically prone to be members of a centralized system, have over 150 beds, hold not for profit status, have 

Joint Commission accreditation, be non-teaching facilities and dwell in metropolitan areas. The findings also 

suggest that full CDSS adoption can lead to a more reliable care delivery process and that clinical reminders may 

be purposeful for non-clinically related care, such as smoking cessation counseling. This research presented that 

hospitals with no CDSS adoption had higher 30-day readmission rates as opposed to institutions with some or full 

CDSS adoption. Similar studies were also conducted to evaluate the effectiveness of computerized clinical 

decision systems in care for people suffering with asthma and chronic obstructive pulmonary disease (Fathima et 

al. 2014) and also developed Hospital Triage Systems (Korrapati, 2014). 

  

In a more recent study by Hicks et al. (2016), Clinical decision support (CDS) has been recognized as important 

tool for the implementation of pharmacogenomics into routine patient care. The study describes existing 

pharmacogenomic informatics models, identifies key implementation steps, and discusses emerging resources that 

can facilitate the development of pharmacogenomic CDS in the electronic health record. Alickovic and Subasi 

(2016) conducted a study on medical decision support system for diagnosis of heart Arrhythmia using DWT and 

Random Forest (RF) Classifier. The study shows that RF classifiers achieve superior performance compared to 

other decision tree methods.  

 

SUMMARY 
The future for MDSS and its application appears extremely bright and if fully embraced then there is scope for 

tremendous growth and evolution. Schwartz (1970), predicted that by the year 2000 computers would `have an 

entirely new role in medicine, acting as a powerful extension of the physician's intellect'. While this prediction is 

not too far from being realized, there is still a long way to go. 
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