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 On 6/2/2014 Apple announced 

 

 

 

 

 
 

 

 http://www.forbes.com/sites/danmunro/2014/06/03/apple-gives-epic-and-mayo-bear-hug-with-
healthkit/ 

 http://www.imedicalapps.com/2014/06/apple-partnership-epic-game-changer/ 
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http://fcw.com/Articles/2014/02/27/HealthCaredotgov-Brill-recap.aspx?Page=2 
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Potential Conceptual Model 
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Potential Conceptual Model – State Innovation Model 

State Population  

Demographics (select) 
Gender 

Age 

Race 

Ethnicity 

 

Social Determinants 
Early Childhood  

    Development 

Education 

Town/geo-location 

Income 

Access to HC 

Housing 

Social Support 

 

Diseases 
Congestive Heart Failure 

COPD 

Diabetes 

Asthma 

Behavioral Health 

Pneumonia 

HIT Interventions at  

Person Level 
Personal Health Records/Patient portal to 

provide patient access to EHRs (Use Blue 

Button) 

Self-management programs 

Use of mobile technology 

 

System level  
Use of ADT Feed 

Identifying High-risk population using LACE    

Index/care analyzer 

Predicting readmissions using disease 

specific algorithms 

Clinical Repository 

Disease Registry 

EMPI 

Provider Directory 

Monitoring system health through 

Performance Measures 

 

Provider Level 
Alert Notification based on Dx to PCP 

   Social Support network 

Medication Reconciliation 

Care Coordination - Use of Secure 

messaging for document transport (Direct 

message) 

Primary Aims  

Improving  

quality of care 

 
Reducing Hospital 

Readmission Rate 

from 12.8% to 

10.8% 

 

Improve Patient 

Safety 

 

Reduce cost 

 

Secondary Aims 

 

Tertiary Aims 



Potential HIT Logic Model  

(awaiting the design model) 
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Inputs/ 

Resources 
Provider Directory 

Enterprise Master 
Patient Index 

Direct Health 
Information 

Service provider 

Proposed 
Assets 

All payers claims 
data 

Personal Health 
Record 

eCQMs  

Consent Registry 

Clinical Registries 

Cancer Registries 

 

Activities 
 

HIT Planning Council 

 

Other SIM Work 
Groups 

 

Meetings with 
Stakeholders 

 

 

 

 

 

 

 

 

 

 

 

 

Outputs 
Increased capacity 
to process  data 

 

Increased capacity 
to analyze 

integrated data 

 

Use of Standards 
for exchange of 

information 

 

Use of standard 
terminologies and 

vocabularies 

 

Harmonized systems 
and procedures 

 

 

 

 

 

 

 

 

 

 

Outcomes 

 

Published 
Results based 

on the domains 
and quality 
measures 

selected to 
demonstrate 

value 

 

 

 

 

 

 

 

 

 

Impact 

 
Population 

Health 
Outcomes  

 

 

 

 

 

 

 

Planned Work Intended Results 



Envisioned Potential Tier IV Architecture (source - KPMG 

presentation on 4/25/2014) 
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Core HIE Services 

 Foundational services hosted by NC HIE that facilitate 
exchange health information across organizational 
boundaries, such that multiple entities can: 

 Identify and locate each other in a manner they 
both trust; 

 Reconcile the identity of the individual patient to 
whom the information pertains;  

 Exchange information in a secure manner 

Provider Directory 

Message / Record 

Routing / Return Receipt 

Identity Management and 

Authentication 

NHIN Gateway 

Security Services 

Transaction Logging  Consent Management 

Terminology Service Transformation Service 

Patient Matching / RLS 

Immuniz 
Access 

Lab 
Normalization 

Med Hx 

Lab Results 
Delivery 

Rad Results 
Delivery 

CCD Exchange 
Lab routing 

for reporting 

Quality 
Reporting 

Procedure 
Results 
Delivery 

Rad Image 
Delivery 

CCD 
Translation 

Access to 
Aggregated 

Data 

Clinical 
Decision 
Support 

Disease 
Surveillance 

Value-Added HIE Services 
– Services that support the clinical priorities and use 

cases to help providers, patients, and care givers 
improve the safety, quality, and cost effectiveness 
of heath care.  
 

– Value-added services will be accessible via core 
services 
 

– Value-added Services can be offered at the state, 
regional, or enterprise level. 
 

– Value-Added services will be incrementally 
deployed based on feasibility, cost, and magnitude 
of benefits 

Phase 1 Value Added Services proposed in Operational Plan 
Phase 2 Value-Added Services proposed in Operational Plan 
Final decision regarding phased implementation will be informed 
by forthcoming statewide HIE RFP 

Example of Services offered by North Carolina 



Current HIT landscape In Connecticut 
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HIT Tools/Assets 

 Current Assets 

 Provider Directory 

 Enterprise Master Patient Index 

 Direct Health Information Service provider 

 Proposed Assets 

 All payers claims data 

 Personal Health Record 

 eCQMs engine 

 Consent Registry 
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Complexity theory postulates that 

 “Complex adaptive systems (CAS) are fluidly changing 
collections of distributed interacting components that 
react to both their environments and to one another. 
Examples of complex adaptive systems include the 
electric power grid, telecommunications networks, the 
Internet, biological systems, ecological systems, social 
groups, and even human society itself.  

 Many of the multidisciplinary and interdisciplinary 
problems found within these systems are of such great 
complexity that traditional modeling methodologies are 
often considered inadequate.” 
(http://www.dis.anl.gov/exp/cas/index.html, 
downloaded 10/14/10).  
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Complexity Theory and our grant 

 We propose that interaction between the health systems, 
HIEs, health care practices, and the individual is a complex 
adaptive system; and that both inter- and intra-organization 
environments will impact health outcomes. 

 We need to explore the relationship between these complex 
systems, which must interoperate successfully to deliver 
seamless care with improved treatment outcomes. 

 These complex systems (hospitals, physician practices, 
ancillary services, etc.) create, through interaction, unknown 
emergent properties that influence consumers' outcomes. 
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A mixed-method design is used for the HIE 

evaluation in Connecticut 

Continuous 
data 
collection 

Baseline, 18-
month 
2011=73 

2013 =216 

Unique N = 256 

Baseline, 18-
month 
2011= 58 

2013 =34 

Unique N =66 

Baseline, 18-
month 
2011= 880 

2013= 466 

Unique N=1082 Physician 
Survey 

Laboratory 
Survey 

Consumer 
Survey 

N=629 

Pharmacy 

Survey 

Stakeholder  

Interviews 

Stakeholder  

Interviews 
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N=629 

Consumer Survey 16 
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Current Health, Health Care, and 

Satisfaction with Care 
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 54% of participants described their health as excellent or 
very good. 

 34% of participants said they had a chronic health 
condition. 

 24% of the participant reported 1-2 visits, 25% reported 
3-4 and 36%reported more than 4 visits to a doctor or 
physician’s assistant in the last 12 months. 

 89% of participants were satisfied with the care they 
received from their doctor or physician’s assistant. 

 49% of participants reported that their physician’s office 
had implemented an electronic medical record system and a 
third said they were not sure. 

 



Health Literacy and Sources of Health 

or Medical Information 
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 63% of participants said they read the printed health-related 
information they received from their physician and most participants 
said the material was not difficult to understand (61%) and did not 
contain words they were unfamiliar with (56%). However, when 
words in the printed materials were unfamiliar, fewer than half 
(42%) asked for an explanation. 

 87% of participants said they understood what their doctor said to 
them during their last visit and most (80%) participants who did not 
understand something their doctor said to them reported receiving 
an explanation. 

 79% of participants reported having ever looked for information on 
health or medical topics. The most common source of information was 
the Internet (87%) followed by a physician (15%). 

 48% had used the Internet to find health-related information in the 
past month. 



Awareness of HIE and HIT  
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 83% of participants had heard about electronic 
medical records. 

 65% of participants had heard about the electronic 
health information exchange.  

 50% of participants had heard of personal health 
records.  

 83% had never heard of the Connecticut Health 
Information Exchange. 

 Demographic (education, gender) and individual 
characteristics (online experience, having a chronic 
health condition or a doctor with an EMR) were 
associated with increased awareness of HIE and HIT. 



Attitudes toward HIE 
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 72% supported a national HIE that was driven by 

patient consent. 

 57% reported that concern about privacy was the 

single most important barrier that was likely to get 

in the way of a national HIE. 

 64% expressed support for an “opt-in” and 21% 

supported “opt-out” consent model. 



N =1,082 

Physician Survey Results 21 
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Change in EHR Adoption among 

Physicians between 2008 and 2013 
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26% 
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Use of HIT Components 
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54% 

76% 

67% 

55% 

85% 

61% 

55% 

45% 

20% 

12% 

16% 

12% 

9% 

37% 

59% 

48% 

46% 

82% 

55% 

46% 

38% 

11% 

7% 

8% 

6% 

5% 

9.9% 

25.8% 

22.7% 

63.0% 

63.5% 

77.5% 

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 

Secure Website 

EMR 

E-script/E-prescribing 

Medication Lists 

Electronic Labs 

Practice Management Application/Patient Demographics 

Electronic Billing 

Order for Laborator tests 

Orders for Radiology 

Generating CCD 

Receiving CCD 

Generating CCR 

Receiving CCR 

Public Health Reporting 

2008 2011 2013 
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E H R Adoption among Physicians 
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  2011 

Cohort 1  

(N=616) 

2013 

Cohort 2 

 (N=202) 

2011 

Baseline 

 (N=264) 

2013 

Follow-Up 

(N=264) 

  N % N % N % N % 

Submit claims electronically                 

 Yes, all electronic 358 58.1 133 65.8 146 55.3 160 60.6 

 Yes, paper and electronic 

mix 

102 16.6  27 13.4  57 21.6 35 13.3 

 No  64 10.4  15 7.4  29 11.0 33 12.5 

 Unknown  82 13.3  23 11.4  28 10.6 31 11.7 

 Missing  10 1.6  4 2.0  4 1.5  5 1.9 

Health record system storage1                 

 EHR system 250 40.6 119 58.9 105 39.8 141 53.4 

 Paper records and charts 298 48.4  57 28.2 137 51.9 101 38.3 

 DIMS2  88 14.3  42 20.8  34 12.9 33 12.5 

 Other  22 3.6  4 2.0  3 1.1 12 4.5 
1Physicians could select more than one method 
2DIMS=A computer based system in which paper records and charts are scanned, and the scanned 

documents are filed electronically. 
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HIT Enabled 
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Enabled Pharmacies 
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Electronic capabilities of labs, 

physicians, and pharmacies 
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Questions 37 
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