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Sixty-six percent of Internet users in the United States in 2007 used a search engine to 

research health information to help themselves make health-related decisions. As a 

result physicians are increasingly compelled to defend their diagnoses and clarify the 

information their patients have found. The researchers propose the development of 

patient-oriented decision support systems by which laypersons can retrieve medical 

information. Through utilizing semi structured decision support systems that incorporate 

the latest standards in evidence-based medicine patients and care-givers can receive 

current, accurate and appropriate information. The exigencies of managed care have 

increased time pressures among most medical practices. Yet addressing concerns 

based on potentially misleading or harmful internet based information has garnered an 

increasing portion of practitioners’ time and mandates urgent attention.  
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What is Clinical Decision Support 

(CDS)? 

 

Clinical decision support is a process for 

enhancing health-related decisions and actions 

with pertinent, organized clinical knowledge and 

patient information, to improve health and 

healthcare delivery. 



Types of Clinical Decision Support  

• Drug-Drug Interactions  

• Drug-Allergy interactions  

• Dose Range Checking  

• Pick lists 

• Standardized evidence based 

order sets  

• Links to knowledge references  

• Links to local policies  

• Alerts 

 

• Rules to meet strategic 

objectives (core measures, 

antibiotic usage, blood 

management) 

• Documentation templates  

• Relevant data displays  

• Point of care reference 

information (i.e. InfoButtons)  

• Web based reference 

information  

• Diagnostic decision support 

systems (DDSS)  

 



Types of Diagnostic Decision Support 

• Diagnosing– QMR, DX Explain, Isabel, 

Watson 

• Critiquing—Antibiotic Assistant,  

• Assisting— EKG, Imaging, Theradoc  

• Alerts and Reminders—EHRs 

 

•  Predictive, Population, Genomic 

• Many More! 

 







Systematic review 

Can computerized clinical decision support 

systems improve practitioners' diagnostic test 

ordering behavior? A decision-maker-researcher 

partnership systematic review 
Pavel S Roshanov, John J You, Jasmine Dhaliwal4, David Koff, 

Jean A Mackay, Lorraine Weise-Kelly, Tamara Navarro, Nancy L 

Wilczynski, R Brian Haynes* and the CCDSS Systematic Review 

Team Implementation Science 2011 

Results 

Thirty-five studies were identified, with significantly higher 

methodological quality in those published after the year 2000 (p = 

0.002). Thirty-three trials reported evaluable data on diagnostic test 

ordering, and 55% (18/33) of CCDSSs improved testing behavior 

overall, including 83% (5/6) for diagnosis, 63% (5/8) for treatment 

monitoring, 35% (6/17) for disease monitoring, and 100% (3/3) for 

other purposes. Four of the systems explicitly attempted to reduce 

test ordering rates and all succeeded. Factors of particular interest 

to decision makers include costs, user satisfaction, and impact on 

workflow but were rarely investigated or reported. 
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Simulations of EHR Use with CPOE  

The assessment pairs medication orders that would cause a serious adverse drug event with 

a fictitious patient. 

Patient 
AB 

Female 

32 years old 

Weighs 60 kg 

Allergy to morphine 

Normal creatinine 

Pregnant 

 

A physician enters the order … 

and observes and records the type of CDS-generated advice that is 

given (if any). 

The Assessment Methodology 

Prenatal vitamin 1 tab PO QD, Zocor 20mg PO QD  





Multiple Sociotechnical Issues  



Trigger 2-positive records (PPV=5.4%, 95% CI, 3.7%-7.1%). 
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A Diagnostic Safety Case in The HIT Era 

• 27 year old women evaluated in the ER  for severe 
lower abdominal pain  

 

• Taken to surgery for what was felt to be an acute 
abdomen 

 

• At surgery she was found to be pregnant and the 
fetus did not survive 

 

• On review of the case a problem with 
interoperability lead to another patients lower 
abdominal ultrasound report being inadvertently 
inserted into this patients EHR record 
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Improving Safety Requires a Learning System 

Built from a Sociotechnical Approach 

 Safety is a characteristic of a sociotechnical system 

 System-level failures occur almost always because of unforeseen 

combinations of component failures 
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Reccommendations-HealthIT 

– What recommendations do you think this 

committee should make to improve diagnosis 

and reduce diagnostic error?  

– What is the most important thing this 

committee could do to reduce the frequency 

and severity of diagnostic error? 

– What action(s) to improve diagnosis would 

you prioritize first? 

 


