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OverviewOverview

•• Healthcare Delivery ChallengesHealthcare Delivery Challenges

•• Critical EHR, EMR and PHR FunctionsCritical EHR, EMR and PHR Functions

•• Importance of InteroperabilityImportance of Interoperability

•• PatientPatient--Provider Integration with Decision Provider Integration with Decision 
SupportSupport



VisionVision

‘‘Medical HomeMedical Home’’ utilizing an integrated utilizing an integrated 
EMR/PHR with decision support will EMR/PHR with decision support will 
transform the healthcare system by transform the healthcare system by 
improving patientimproving patient--provider communication, provider communication, 
quality, efficiency and reduced costsquality, efficiency and reduced costs



•• Prone to errorProne to error
•• Lots of information but no data Lots of information but no data 

(electronic)(electronic)
•• Limited decision supportLimited decision support
•• Does not integrate with eHealthcareDoes not integrate with eHealthcare

PaperPaper--Based RecordsBased Records



Medical error, patient safety, quality and cost Medical error, patient safety, quality and cost 
issuesissues

•• 1 in 4 prescriptions taken by a patient are 1 in 4 prescriptions taken by a patient are 
not known to the treating physiciannot known to the treating physician

•• 1 in 5 lab and x1 in 5 lab and x--ray tests ordered becauseray tests ordered because
originals cannot be foundoriginals cannot be found

•• 40% of outpatient prescriptions 40% of outpatient prescriptions 
unnecessary unnecessary 

Healthcare Delivery ChallengesHealthcare Delivery Challenges



Medical error, patient safety, quality and cost Medical error, patient safety, quality and cost 
issuesissues

•• Patient data unavailable in 81% of cases Patient data unavailable in 81% of cases 
in one clinic, with an average of 4 in one clinic, with an average of 4 
missing items per casemissing items per case

•• 18% of medical errors are estimated to 18% of medical errors are estimated to 
be due to inadequate availability of be due to inadequate availability of 
patient informationpatient information

•• Patients receive only 54.9% of Patients receive only 54.9% of 
recommended carerecommended care

Healthcare Delivery ChallengesHealthcare Delivery Challenges



A fractured and A fractured and ‘‘unwiredunwired’’ healthcare systemhealthcare system
•• Medicare beneficiaries see 1.3 Medicare beneficiaries see 1.3 –– 13.8 13.8 

unique providers annually; on average, unique providers annually; on average, 
6.4 different providers/yr6.4 different providers/yr

•• 90% of the >30B healthcare transactions 90% of the >30B healthcare transactions 
in the US every year are conducted via in the US every year are conducted via 
mail, mail, fax, or phonefax, or phone

Healthcare Delivery ChallengesHealthcare Delivery Challenges



IOM Recommended 21IOM Recommended 21stst

Century Health Care System Century Health Care System 
•• Safe Safe -- Avoids errors Avoids errors 
•• Effective Effective -- EvidenceEvidence--based based 
•• PatientPatient--centered centered 
•• Timely Timely -- Reduces waits and harmful delaysReduces waits and harmful delays
•• Efficient Efficient -- Avoids wasteAvoids waste
•• Equitable Equitable -- Provides quality of care Provides quality of care 

unrelated to age, race, gender, unrelated to age, race, gender, 
geographic location, or sociogeographic location, or socio--economic economic 
statusstatus



EMR Linkage to PHR a         EMR Linkage to PHR a         
Critical SolutionCritical Solution

•• IOM highlighted improved information IOM highlighted improved information 
systems as a means for achieving qualitysystems as a means for achieving quality

•• ““Effective methods of communication, Effective methods of communication, 
both among caregivers and between both among caregivers and between 
caregivers and patients, are critical to caregivers and patients, are critical to 
providing highproviding high--quality carequality care””



Tang PC, and the IOM Committee on Data Standards for Patient Safety. Letter Report: Key Capabilities of 
an Electronic Health Record System. Institute of Medicine, July, 2003. 

Core Functionalities for an Electronic Health Record Core Functionalities for an Electronic Health Record 
(EHR) System(EHR) System

•• Results ManagementResults Management
•• Health Information and Data Health Information and Data 
•• Order Entry/ManagementOrder Entry/Management
•• Decision SupportDecision Support
•• Electronic Communication and ConductivityElectronic Communication and Conductivity
•• Patient SupportPatient Support
•• Administrative ProcessesAdministrative Processes
•• Reporting & Population Health ManagementReporting & Population Health Management

Critical EHR FunctionsCritical EHR Functions



Personal Health RecordsPersonal Health Records



LifeSensorLifeSensor®® website www.us.lifesensor.comwebsite www.us.lifesensor.com

Secure login to LifeSensor Personal Health RecordSecure login to LifeSensor Personal Health Record



LifeSensorLifeSensor®® user user ““Katharina RuhlandKatharina Ruhland”” homepagehomepage

(top half of home page)(top half of home page)



LifeSensorLifeSensor®® user user ““Katharina RuhlandKatharina Ruhland”” homepagehomepage

(bottom half of home page)(bottom half of home page)



LifeSensor DiabetesLifeSensor DiabetesLifeSensor LifeSensor DiabetesDiabetes



LifeSensor DiabetesLifeSensor DiabetesLifeSensor LifeSensor DiabetesDiabetes



PatientPatient--Provider PortalProvider Portal



Importance of Interoperability Importance of Interoperability 

•• Emerging StandardsEmerging Standards

•• System IntegrationSystem Integration

•• Health Information Exchange/RHIOHealth Information Exchange/RHIO

•• Universal Health CareUniversal Health Care



How might  EMR/PHR Improve   How might  EMR/PHR Improve   
Medication Utilization?Medication Utilization?

•• Eliminate overEliminate over--use, underuse, under--use, and misuse of use, and misuse of 
medicationsmedications

•• Make more efficient Make more efficient 
•• Brand to generic substitutionsBrand to generic substitutions
•• Therapeutic substitution Therapeutic substitution 
•• Formulary complianceFormulary compliance
•• Exceptions to formulary compliance in order to Exceptions to formulary compliance in order to 

improve patient safety or quality of careimprove patient safety or quality of care

•• Provide information to assist patients in the Provide information to assist patients in the 
safe and proper use of their medicationssafe and proper use of their medications



SolutionsSolutions

EMR (error reduction)EMR (error reduction)

•• DrugDrug--drug interactionsdrug interactions

•• Pediatric dosingPediatric dosing

•• RenalRenal--based dosingbased dosing



EE--prescribing (pharmacy connected prescribing (pharmacy connected 
solutions)solutions)

•• Formulary complianceFormulary compliance

•• Refill requestsRefill requests

•• Other providers prescriptionsOther providers prescriptions

SolutionsSolutions



PHR (patient connected solutions)PHR (patient connected solutions)

•• Patient verification of Patient verification of 
medication/compliancemedication/compliance

•• OTC and herbal usageOTC and herbal usage

•• SelfSelf--management questions and management questions and 
feedbackfeedback

SolutionsSolutions



How Might EMR Improve Lab How Might EMR Improve Lab 
and Radiology Utilization?and Radiology Utilization?

•• Charge display Charge display 
•• Redundant test reminders Redundant test reminders 
•• Structured ordering with counterStructured ordering with counter--detailingdetailing
•• Consequent or corollary ordersConsequent or corollary orders
•• IndicationIndication--based orderingbased ordering



Other EMR/PHR Process BenefitsOther EMR/PHR Process Benefits

•• Reduced transcription costsReduced transcription costs
•• Reduced chart pullsReduced chart pulls
•• Improved clinical messaging and workflowImproved clinical messaging and workflow
•• Improved charge capture and accounts Improved charge capture and accounts 

receivablereceivable
•• Improved referral coordinationImproved referral coordination
•• Improved patientImproved patient--provider communication provider communication 

and serviceand service



•• Expected EffectsExpected Effects
(Validation Processes Continue to Document Real Life Successes)(Validation Processes Continue to Document Real Life Successes)

•• Reduced healthcare information management Reduced healthcare information management 
labor costslabor costs

•• Reduced duplicative tests and proceduresReduced duplicative tests and procedures
•• Reduced fraud and abuseReduced fraud and abuse
•• Improved service delivery efficiencyImproved service delivery efficiency
•• Improved patient convenienceImproved patient convenience
•• Reduced medical errorReduced medical error

How Does Healthcare Information How Does Healthcare Information 
Exchange Impact the Bottom Line?Exchange Impact the Bottom Line?



Memorial Hospital of RI (MHRI)Memorial Hospital of RI (MHRI)

•• Center for Primary Care and Prevention:Center for Primary Care and Prevention:
•• 2 million dollars in NIH research support 2 million dollars in NIH research support 

yearly yearly 
•• Best Practice Technology Test CenterBest Practice Technology Test Center
•• 60+ users of GE Centricity 60+ users of GE Centricity -- v5.6, moving v5.6, moving 

to v6.0to v6.0
•• 12,000 patients in system12,000 patients in system



MHRI EMR System MHRI EMR System -- CurrentCurrent
•• Scheduling, internal messaging, Scheduling, internal messaging, 

medication lists, problem lists, flow sheets medication lists, problem lists, flow sheets 
•• Progress notes, lab and transcription Progress notes, lab and transcription 

transfer, referrals, chart reminders transfer, referrals, chart reminders 
•• Patient selfPatient self--management tools, chronic management tools, chronic 

disease registries, decision support tools, disease registries, decision support tools, 
disease management reporting disease management reporting 

•• Ongoing quality improvement team and Ongoing quality improvement team and 
patient satisfaction reporting, patient and patient satisfaction reporting, patient and 
family advisory teamfamily advisory team



EMR and PHR Integration PlanEMR and PHR Integration Plan
•• Personal Health Record (LifeSensorPersonal Health Record (LifeSensor®®) ) 

interoperable with electronic medical record interoperable with electronic medical record 
(GE Centricity) at MHRI (3 providers; 1,000 (GE Centricity) at MHRI (3 providers; 1,000 
patients for pilot)patients for pilot)

•• Secure patient portal having evidenceSecure patient portal having evidence--based based 
and patientand patient--centric self management tools centric self management tools 
(HeartAge, LifeSensor Diabetes)(HeartAge, LifeSensor Diabetes)

•• Secure emailing between patient and providerSecure emailing between patient and provider
•• Adjudicated medication list using eAdjudicated medication list using e--prescribing prescribing 



MHRIMHRI

•• HeartAge system HeartAge system -- Patient selfPatient self--management management 
support website; Gosupport website; Go--toto--Goal: PDA and webGoal: PDA and web--
based Decision Support tool regarding CHD based Decision Support tool regarding CHD 
risk factor reduction and patientrisk factor reduction and patient--centered centered 
communication toolcommunication tool

•• In progress In progress -- seamless seamless 
integration/interoperability of DSS with integration/interoperability of DSS with 
electronic health record electronic health record 



UserUser--Centered DesignCentered Design



Cholesterol Education and        Cholesterol Education and        
Research Trial HypothesisResearch Trial Hypothesis

Informed, activated patient                   Informed, activated patient                    
(Computer in Doctor(Computer in Doctor’’s waiting room)s waiting room)

Prepared, proactive practice Prepared, proactive practice teamteam aided by aided by 
information technology (PDA)information technology (PDA)

Improved Cholesterol   Improved Cholesterol   
Management         Management          



Patient Activation Software Patient Activation Software 
Program in DoctorProgram in Doctor’’s Waiting Room s Waiting Room 

on Computerized Kioskon Computerized Kiosk



Patient Enters DataPatient Enters Data



Patient Enters Lipid Values Patient Enters Lipid Values 
(or Enters Estimates)(or Enters Estimates)



Software Uses Framingham Risk Equation and Software Uses Framingham Risk Equation and 
Determines 10Determines 10--yr Risk of CHD, Converts This yr Risk of CHD, Converts This 

Risk into Equivalent Risk Adjusted Age Risk into Equivalent Risk Adjusted Age 



Prompt to Discuss with PhysicianPrompt to Discuss with Physician



HeartAge Patient Activation ToolHeartAge Patient Activation Tool

•• ““My HeartAge was good, I am glad I am My HeartAge was good, I am glad I am 
taking Lipitor for my cholesterol.taking Lipitor for my cholesterol.””

•• ““I couldnI couldn’’t figure out my HeartAge t figure out my HeartAge 
because I donbecause I don’’t know my cholesterol t know my cholesterol 
values, so I asked my doctorvalues, so I asked my doctor’’s medical s medical 
assistant for my cholesterol numbers.assistant for my cholesterol numbers.””

•• ““It was a little scary (because my It was a little scary (because my 
HeartAge was higher than my actual HeartAge was higher than my actual 
age).age).””



PDAs given to 32 PDAs given to 32 
Primary Care Providers Primary Care Providers 
(PCPs) representing 15 (PCPs) representing 15 
intervention practicesintervention practices

Go To Goal



PDA Decision Support Tool with PDA Decision Support Tool with 
Patient Education Screen Patient Education Screen 



ScreeningScreening

•• 85% of patients had screening profiles85% of patients had screening profiles
•• No change in screening rates with RCTNo change in screening rates with RCT

Practices that used HeartAge frequently* Practices that used HeartAge frequently* 
were more likely to have patients with were more likely to have patients with 
lipid profile screeninglipid profile screening

OR=2.44OR=2.44 95% CI95% CI 1.88 to 3.161.88 to 3.16
*Defined as using tool 80 times per 1,000 patients per week*Defined as using tool 80 times per 1,000 patients per week
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Providers that used Go To Goal  frequently* Providers that used Go To Goal  frequently* 
were more likely to have patients at ATP III were more likely to have patients at ATP III 
GoalsGoals

OR=1.58  95% CI  1.17 to 1.63 @ LDL goalOR=1.58  95% CI  1.17 to 1.63 @ LDL goal

OR=1.21  95% CI  1.02 to 1.45 @ nonOR=1.21  95% CI  1.02 to 1.45 @ non--HDL goalHDL goal
*Defined as using tool *Defined as using tool >>3 times per week3 times per week

ManagementManagement



Interoperability Model for HeartAgeInteroperability Model for HeartAge



Good Health GatewayGood Health Gateway



ConclusionsConclusions
•• Integration of the EMR to an interoperable Integration of the EMR to an interoperable 

PHR/web portal to create a comprehensive PHR/web portal to create a comprehensive 
virtual medical home is critical in transforming virtual medical home is critical in transforming 
medical care to meet the IOM 21medical care to meet the IOM 21stst century century 
patient centric healthcare systempatient centric healthcare system

•• Patient activation and clinical decision support Patient activation and clinical decision support 
are essential components for transforming are essential components for transforming 
medical care and improving quality medical care and improving quality 

•• Further research is necessary to determine Further research is necessary to determine 
extent of benefits and potential ROI for the extent of benefits and potential ROI for the 
various stakeholders: providers, patients, payorsvarious stakeholders: providers, patients, payors


