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started? 
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Problems with today’s EHR systems can be reduced to four areas …
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Imaging a patient arriving at his physician’s office … 
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He checks in and is repeatedly asked his name, date of birth, and other identifying information while the receptionist tries to identify the correct record. 
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The patient is handed a clipboard and asked to complete forms that he has already completed and submitted via fax. He still has to complete the forms because they are not in his record.
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Upon being moved to the exam room, he stops to have his height and weight checked in an area with other patients. This information is announced aloud as an assistant is entering it into the EHR. However, the system logs her out due inactivity. When she logs in again, she has forgotten the measurements and has to ask the patient to return and remeasure.
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In the exam room, another assistant checks his temperature, pulse, and blood pressure.
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She struggles putting the information into the practice’s EHR, repeatedly asking the patient for drug allergies and the medications he takes regularly. The patient gets frustrated because these questions were included on the forms he has already completed—now twice.
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Once the physician enters the room, he has difficulty logging into the EHR. Then, he struggles finding the correct patient record. Because the EHR’s workflow does not match the clinic’s, the physician has difficulty finding the reason for the patient’s visit. Throughout the encounter, the physician looks at a computer screen, not the patient.
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After the examination, the patient is given a general brochure and folder of blurry education materials (photocopied many times). 
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As the physician talks to the patient, he is automatically logged out the EHR system for inactivity.
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The physician logs back on to write a prescription for the patient, acknowledging multiple inconsequential drug-drug interactions and drug-allergy interactions. Unfortunately, he misses the one important interaction. The prescription is electronically sent to the pharmacy … 
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… with unfortunate results.



Challenges in EHR Adoption & Meaningful Use 
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There are major gaps between EHR systems with good and poor cognitive support. SHARPC was funded to address these gaps.

Further backup: Cognitive Support for HIT is to support clinical problem solving and decision making such that the quality of care for patients can be maximized along the Institute of Medicine’s six dimensions of quality (safe, effective, timely, efficient, equitable, and responsive) [6]. The National Center for Cognitive Informatics and Decision Making in Healthcare (www.sharpc.org), funded by the SHAPR program under the Office of the National Coordinator for Health IT, characterizes the cognitive challenges for HIT as the gaps between HIT systems with good and poor cognitive support at three levels (Figure 1) 



HIT Gaps 

Personalized One size fits all 

User User ≠ 
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At the work domain level, HIT systems with good cognitive support should have an explicit, unified, accurate, and comprehensive model that reflects the true ontology of the work domain, which provides a clear understanding of the care problem that is independent of how systems are implemented. HIT systems with poor cognitive support typically suffer from models of the work domain that are implicit, multiple, unconnected, disparate, incomplete, and often inaccurate.



HIT Gaps 
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Function Function ≠ 
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At the work domain level, HIT systems with good cognitive support should have an explicit, unified, accurate, and comprehensive model that reflects the true ontology of the work domain, which provides a clear understanding of the care problem that is independent of how systems are implemented. HIT systems with poor cognitive support typically suffer from models of the work domain that are implicit, multiple, unconnected, disparate, incomplete, and often inaccurate.
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At the representation and implementation level, HIT systems with good cognitive support should have clear, comprehensive, easy to navigate information and knowledge models optimized for human users. HIT systems with poor cognitive support usually have representations that are based on hardware and software features, which make them confusing, siloed, task-specific, difficult to use and learn, and hard to navigate because they do not match human characteristics. 
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At the level of task performance, HIT systems with good cognitive support should “build-in” safe, timely, effective, efficient, equitable, patient-centered task performance [6]. HIT systems with poor cognitive support often have disconnected, redundant, tedious, and unclear user models based on billing and legal requirements that interfere with task performance. These gaps result from multiple cognitive challenges with HIT, as identified by the National Coordinator for Health IT, such as abstract models of how clinician make decisions, information display and visualization for situation awareness, decision making under stress and time pressure, communication among clinicians and patients, team decision making, and data entry by clinicians. 




SYFSA 

solutions 
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These are some of the solutions SHARPC has developed. 



EHR Usability:  
The Emotional Stages 

Some time in the past… Some time in the future… We are here… 



The Near Future 
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… a future that isn’t too far away.
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A patient arrives at his physician’s office for a visit …
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Where a camera in the waiting room …
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Uses facial recognition to identify the patient …
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And instantly checks him in. His records are automatically retrieved.
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Updated information can be directly entered by the patient using a tablet.



Weight: 
Embedded floor sensors 

Height:  
Video camera 

Temperature:  
Video camera 
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As the patient walks into an exam room, sensors embedded in the floor measure his weight. Cameras mounted on the wall measure the patient's height and body temperature. All of this information is automatically transmitted to his EHR.



Heart rate:  
Door handle sensor 
 
Blood pressure:  
Door handle sensor 
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Upon entering the exam room, sensors embedded in the door handle take the patient’s heart rate and blood pressure, then update his medical record.
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The physician enters the exam room where the patient’s EHR has been automatically called up on a large touch screen. The physician uses speech recognition to capture his exam notes, orders directly into the practice’s EHR system.
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The physician discusses treatment options with the patient and reconciles his medications. The system automatically checks for drug interactions. The physician then ePrescribes an order to the patient’s pharmacy.
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Patient education information is then automatically displayed. After a discussion between the physician and patient, the information is transmitted to the patient through encrypted email.
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The encounter ends with the physician reviewing the chart and using fingerprint sensor to sign off.
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