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VisualDecisionLinc:  
Data-driven Approaches to Augment  

Clinical Decisions in EMR Era 
 

Ketan Mane, PhD 
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How Can 
Visualization Help? 



To Reduce 
Cognitive Overload 



Symbiotic Use 
Analysis and Visualization 

Process large volume of data Present it in a meaningful format 

Reference: Anscombe Quartets  
 



Can Informatics Help Here?  

Ref: Starfield B. Is US health really the best in the world?. JAMA. 2000;284(4):483-485.  
http://www.naturodoc.com/library/public_health/doctors_cause_death.htm 

 

~42% 

~5% 
~3% 

~50% 

770,000 deaths/Year (ADE) [AHRQ] 

http://www.naturodoc.com/library/public_health/doctors_cause_death.htm


MindLinc: EMR 

 Largest de-identified 
psychiatry outcome data 
warehouse in existence 

 Widely distributed to 25 US 
institutions (academic 
institutions (25%), community 
mental health centers (50%), 
and private practice, 
hospitals, other combined 
(25%) 

 110,000 patients or 
2,400,000 clinical encounters 
collected over a 10-year span  

Sample data for analysis:  
~ 30,000 visits of patients with    

Major Depressive Disorder (MDD) 

All Patients (N = 110002) 

Demographics Primary Diagnosis 
Child 14809 Additional 9582 

Adolescent 13804 Adjustment 11114 
Adult 70028 Anxiety 10427 

Senior 11294 Bipolar 9189 
    Childhood 10484 

Cognitive 8881 
Gender   Depression 20462 

Male 50217 Dissociative 54 
Female 59163 Eating 1452 

Factitious 26 
Race   GMC 223 

Black 19714 Impulse Control 1314 
White 44923 Mood 6038 
Other 12115 Other 1856 
Race 

unknown 33250 Personality 791 
Psychotic 5511 

Schizophrenia 3150 
Sexual 130 
Sleep 704 

Somatoform 494 
Substance 9649 

Table 1: Characteristics of patients in MindLinc 

 



Our Focus 

Raw EMR Data  
 
 
Actionable Data for Decision Support for Physicians 

EMR data available 
 
 
Brainstorming with Clinician/Researchers 



Theme: EMR Data for Clinical  
Decision Support 

 Explored Areas 
 

I. 
Build an 
Integrated View  
of Patient History 

II. 
Leverage EMR 
Data for  
Personalized Care 

III. 
Bridge Evidence 
Gap from 
Clinical Trials 

IV.  
Decision Support 
in Real Time at the  
Point-of-Care 

Physician View 



Data Challenges:  
Integration and Quality 

Medications 

Treatment Outcome 

Patient  
History 

Primary Diagnosis 

Comorbid Conditions 

Visit-types 

Demographics Side-effects 

Emergency 

Therapy 

….. 



Infrastructure:  
Building Blocks 

De-identified EMR Data 

Data Pre-Processing Layer: Quality Check 

Processed Data Table 

Data Analytics  
and Integration 

Data Linking and 
Visualization 

Integrated User-Interface Data Views 
Layer 

Data2Discovery 
Layer 

In Database 
Processing 

Layer 



A. Need for Integrated 
Patient Profile View 

 

 Information in tabs (silos), fragmented – fails 
to give at a glance overview + Tabular 



A. Processing Data to 
Display 

Medications 

Treatment Outcome 

Primary Diagnosis 

Comorbid Conditions 

Visit-types 

Demographics 

….. 

 

Aggregate 
Summarize 

Linking  
Visual Mapping 

Data Views 



A. Visual-based Integrated 
Patient Profile View 

Patient demographics Profile of outcome response to prescribed medications 

Profile of about prescribed medications 
and therapy 

Single View: Patient 
Treatments & Outcome 

Visual Analytics Decision Support In Real Time 



B. Can We Leverage EMR 
 Data for Personalized Care? 

Comparative Effectiveness Research 

Target  
Patient 

Evidence 

Alternate Treatment Options 

Visual Analytics Layer 

Predictive Insight 
Patient-Centric Rx 

Stratify Patient Population 



Predictive outcome  
for selected  
medication 

Patient demographics Profile of outcome response to prescribed medications 

Profile of about prescribed medications  
and therapy Treatment evidence aggregated from 

comparative population 

Open filter panel 

B. Collective Data to Deliver  
Personalized Care with Predictive Insight 

Predictive outcome  
for selected  
medication 



C. Interactive & Ad-hoc Filtering   
for Real-time Decision Support 

Filter Panel  



 D. Knowledge Gap in    
Treatment Guidelines 

Distribution in the 
current format 
(text/flowchart) 
clearly needs more 
refinement 

http://www.pbhcare.org/pubdocs/upload/documents/TMAP%20Depression%202010.pdf 

http://www.pbhcare.org/pubdocs/upload/documents/TMAP Depression 2010.pdf


D. Patient-Centric 
Guidelines 

Helps offer insight 
about:  
 
+ How is my patient 
being treated in the 
context of the 
guideline? 
 
+ Where is my 
patient in the 
guideline? 
 
+ How has my 
patient  
responded to past 
treatments? 



Exploratory Data Analysis 

Trend in Emergency Visit in response to Drugs (by gender) 

Female 

Male 

In response to new medication, female population has  
higher incidence of emergency visits in early days than  
male population.  



Exploratory Data Analysis 

Effect of switching patients to new medications  
(by gender) 

 
Before After 

Rx switch more likely to affect female 
population more severely than male population. 



CDS Work Possible 
Because of…  

Funding Source 

Researchers / Clinicians Involved 

Ketan Mane ( Project Lead) 

Charles Schmitt 
Phillips Owen 
Kirk Wilhelmsen 
Stan Ahalt 

RENCI 

Ken Gersing 
Ricardo Pietrobon 
Igor Akushevich 

Duke 

Javed Mostafa 

UNC 



Contact Information 

 
 

Ketan Mane 
kmane@renci.org 

http://www.renci.org/~kmane 

mailto:kmane@renci.org
http://www.renci.org/~kmane


An Electronic Personal Health 
Record for Mental Health Consumers 

 
Benjamin Druss, MD 

Silke von Esenwein, PhD  
Department of Health Policy and Management 

Emory University 

Funded by AHRQ R18HS017829 



Persons with Serious Mental 
Illness (SMI) as a Health 
Disparities Population 

 Disparities are “systematic, plausibly avoidable 
health differences adversely affecting socially 
disadvantaged groups.” (Healthy People 2020)1  

 

 
1. Am J Public Health. 2011 Dec;101 Suppl 1:S149-55.  

 
 

 
 



Trends in Studies of 
Excess Mortality in SMI1 

Year of Publication Excess Risk of Death 

1970s 1.84 

1980s 2.98 

1990s 3.20 

1. Saha et al Arch Gen Psychiatry. Oct 2007;64(10):1123-1131 
http://www.qcmhr.uq.edu.au/epi/index_files/Page562.htm 

 

http://www.qcmhr.uq.edu.au/epi/index_files/Page562.htm


Improving Quality of Medical 
Care in People with SMI 

 Care for these patients is typically 
provided across multiple settings 
(primary care, mental health, substance 
abuse) and poorly coordinated 

 Patients commonly not well engaged in 
self management behaviors or as 
participants in formal medical care 

 



What is an Electronic Personal 
Health Record (PHR)? 

 “An electronic application through which individuals 
can access, manage, and share health information.”1 

 Like an electronic medical record, a PHR 
– Enhances exchange of information across the health 

system 
– Maintains privacy of information 

 Unlike an electronic medical record 
– Is under control of the patient rather than the health 

system 
– Contains information across multiple providers 
– May also include health goals and other personal 

information 
 

1. Markle Foundation 2003 



PHRs, Quality and 
Outcomes 

 PHRs might be able to improve care via 
improved patient activation and/or 
improved provider coordination 

 However, almost no research exists on 
using PHRs to improve care in either the 
medical or mental health literature 
 



Randomized Trial  

 Randomized trial of PHR vs. Usual Care for 
patients with one or more chronic medical 
condition (n=170) 

 Setting: Urban public-sector mental health 
clinic. 

 Participants received a manualized computer 
skills assessment and basic computer skills 
training before setting up their PHR. 

 



Shared Care Plan 

 Perhaps the best established 
community-based electronic personal 
health record; developed at Peace 
Health in Bellingham, WA 

 Developed using principles of user-
centered design, with initial plan created 
by a group of  patients with chronic 
medical conditions 



Adapting the Shared Care 
Plan 

 Collaborated with Shared Care developers, 
MH consumer leaders 

 Focus groups with consumers, MH and 
medical providers 
– Enormous excitement from consumers 
– Providers: some initial concerns about TMI, 

trustworthiness of information 
 Modifications based on focus groups 
 



Adapting the Shared Care 
Plan 

 Mental health advanced directives 
 Links to community resources and health information 
 Personal mental health goals 
 Option of adding a “Health Partner” 

 
Other lessons from focus groups: 
 Consumer focus groups revealed that access to 

computers is not a  major barrier to conducting the 
study. 

 Gathered information about what kind of information 
would be useful to clinicians  to increase buy-in.  



Example of a PHR 



Printouts, More Pics 



Data Output 

 Wallet cards that provide a quick 
overview or detailed printouts 

 Summaries of their medical histories 
 Tracking of personal health goals 

including: number of depressed days, 
number of cigarettes smoked, blood 
pressure, and glucose monitoring 



Addressing Low Digital  
Literacy 

 Low digital literacy for about 50% of 
consumers 

 Community resources too burdensome on 
consumers 

 Nursing student provides each client with 
individualized assessment and training 

 Computer training classes increase retention 
of consumers with low digital literacy 

 Computer training provides added incentive 
for participation 



Implementing the PHR 

 Consumer primary driver behind maintaining the 
PHR 

 The nurse specialist only gathers and verifies 
initial labs 

 The primary role of nurse specialist is to help the 
consumer identify the treatment data that is the 
most essential, obtain from their medical records, 
and enter it into their PHR 

 Patient activation tool (PAM) is used as a tool to 
drive intervention approach 

 After 6 months, patients “graduate” to maintaining 
and shaping record themselves 



Data Entry and Maintenance 

 Consumer-driven; initial data entry in 
collaboration with nurse specialist 

 Explain to consumers how they might 
identify the treatment data that is most 
essential, obtain it from their records 
elsewhere, and enter it into their PHR  



Privacy and Sharing 

 Explain to consumers how they might 
manage access to their PHR data most 
effectively, especially how they might set 
varied security settings  



PRELIMINARY RESULTS 
 



Results – PHR Usage 
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Results – Preventive 
Services 

 Physical exam received 
 Recommended vaccinations 
 Health education by provider 
 Overall preventive services received 



Results – Preventive 
Services 

* 

% Received Recommended 
Vaccinations 
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Results – Preventive 
Services 

% Received Health Education from 
Provider 


Group * Time Interaction: p < 0.0001 
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Results – Preventive 
Services 

% Eligible Preventive Services 
Received 


Group * Time Interaction: p < 0.0001 
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Lessons Learned 

 Consumers: computer training has proved 
critical in engaging consumers in the project 

 Low digital literacy: significant portion of 
consumers; but can be successfully 
addressed with basic computer training 

 Providers: primary care providers have found 
the records helpful 

 Consolidated record helps bypass a 
fragmented system 

– Printouts help direct consumer - clinician interactions 
– “Activated” consumers take over directing their own health 

care and are less passive receivers of healthcare 



Looking Ahead 

 PHRs may be important tool not only for 
improving care but for consumer 
empowerment  

 Integrated community-based PHRs with 
lab data, pharmacy data, and multiple 
EHRs 

 Transition to mobile technology 



Contact Information 

 
 

Silke von Esenwein, PhD  
svonese@emory.edu 

 
Benjamin Druss, MD 
bdruss@emory.edu 

 

mailto:svonese@emory.edu
mailto:bdruss@emory.edu


Enhancing Behavioral Health 
Care Using Health IT:  

Issues and Challenges for Implementing HIE in a 
Behavioral Health Environment 

 
Wende Baker, MEd 

Executive Director 
Electronic Behavioral Health Information Network  



Disparities in Health 
Outcomes 



Healthy People 2010 

 In 2002 - responded to statistic with a 
call to action 

 Poor access and communication 
between BH and medical settings 

 How to utilize technology to “follow the 
patient” between treatment settings 

 Health information exchange technology 
emerging 

 AHRQ THQHIT grant facilitates 
capabilities assessment 



Study Findings 

 Nature of BH illnesses characterized by episodic need 
for acute care 

 Regular movement of patients from rural to urban 
areas to access acute care services 

 Big disparities in technology capability between 
providers – hospital EMRs while  most provider 
organizations paper-based 

 No organized system for referral of patients between 
treatment settings – follow-up inconsistent 

 Duplication of testing services, time consumed in 
determining appropriate service level 



How Providers View EHRs 

Theme Description Benefits Barriers 

Client Safety and 
Quality of Care 

Care is delivered so as to 
prevent harm and achieve 
positive outcomes. 

100% 59% 

Privacy and 
Security 

Client information is only 
accessible to those with the 
need and right. 

22% 100% 

Delivery of 
Behavioral Health 
Services 

Behavioral health organizations 
and providers operate in a time 
and cost-efficient manner. 

66% 97% 



First Challenge – What 
Data is Shared? 

 All providers in region submitting same 
data set to register and discharge 
patients 

 Added “enhancements” for crisis 
intervention and emergency contacts 



Summary Record Scope 

 Demographic Information including Name,    
Date of Birth, and Social Security Number 

 Emergency Contact Information 
 Substance Abuse History Summary   
 Diagnosis Information 
 Insurance Information 
 Trauma History Summary 
 Current Medications and Allergies 
 Employment Information 
 Mental Health Board Disposition 
 Living Situation and Social Supports 
 Billing Information  



Second Challenge – Privacy and 
Security of Sensitive Data 

 Federal Regulation (42 CFR Part 2) 
addresses compliance in two ways: 
– Technical Infrastructure 
– Organizational Policies and 

Procedures 



Technical Infrastructure 

 System Architecture 
 



System Functionality 

Health Information Exchange:  
 Shared Record Exchange across Treatment 

Settings 
 Longitudinal Patient Records  
 Closed Loop Referrals 
 Wait List Management & Interim Services 

Tracking 
 Medication Reconciliation 
 Aggregate Reporting at Provider, Region, and 

State Levels from Centralized Data 
Repository 



Prohibition on Redisclosure  



 Prohibition on Redisclosure 



Opt-In Template 



Organizational Policies 
and Procedures 

Participation Agreements include: 
 Standard Qualified Service Organization 

Agreement (QSOA) or Business Associate 
Agreement (BAA) 

 Operations Manual 
 Privacy Policies 
 Security Policies 
 Standard Forms: 

– Consent to Release 
– Revocation of Consent 
– Amendment of Record 



Consent Requirements 



Third Challenge – Provider 
Adoption 

Organizational development: 
 Consistent concerns expressed 

regarding privacy and security 
 Communication, communication, 

communication! 
– Stakeholder involvement in policies and 

procedures development 
– Bottom to top training with messaging specific to 

role – i.e., end user vs. administrator 
– Influence leader engagement to develop broader 

acceptance 



Provider Adoption  

Technical development: 
 Serve stakeholder interests 

– Attention to streamlined workflow and 
single point of data entry 

– Stakeholder involvement in reports 
development – serve their interests! 

– Demonstrate ROI wherever possible 



Outcomes 

 Enhanced care coordination across treatment  
 settings 

 Economies of scale in equipment, network operations, 
 and applications – acquisition and administration 

 Workflow efficiencies and service delivery  
standardization 

 Enhanced data integrity and meaningful reporting  
 Integration with physical healthcare to improve access 
 Data analytics for performance improvement and quality 

assurance 
 Improved patient outcomes! 



Published Study Citations 

 Shank, N. (2012). Behavioral health providers’ beliefs 
about health information exchange: A statewide 
survey. Journal of the American Medical Informatics 
Association, 19(4), 562-569. doi: 10.1136/amiajnl-
2011-000374 

  
 Shank, N., Willborn, E., PytlikZillig, L., & Noel, H. 

(2012). Electronic health records: Eliciting behavioral 
health providers’ beliefs. Community Mental Health 
Journal, 48(2), 249-254. doi: 10.1007/s10597-011-
9409-6 



Contact Information 

Wende Baker, MEd 
Executive Director 

Electronic Behavioral Health Information Network 
wbaker@eBHIN.org 
http://www.ebhin.org/ 

(402)441-4389 
 

Nancy Shank, PhD 
Associate Director 

University of Nebraska Public Policy Center 
nshank@nebraska.edu 

http://ppc.unl.edu/ 
402-472-5687 

 

mailto:wbaker@eBHIN.org
http://www.ebhin.org/
mailto:nshank@nebraska.edu
http://ppc.unl.edu/


Q & A 

Please submit your questions by using 
the Q&A box to the lower right of 

the screen.   



CME/CNE Credits 

To obtain CME or CNE  credits: 
 

Participants will earn 1.5 contact credit hours for their participation if 
they attended the entire Web conference.    

Participants must complete an online evaluation in order to obtain a 
CE certificate.   

A link to the online evaluation system will be sent to participants 
who attend the Web Conference within 48 hours after the event.   
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