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Context of the System
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Premises, Challenges and Strategic 
Considerations



Premises
• To optimally  manage  the public health 

disease burden in a community, the true 
public health disease burden of a community 
must be ascertained

• Determining disease burden is strongly 
dependent upon information generated in 
clinical care processes

• However …



Challenges
• Information generated in clinical care is highly variable 

and often incomplete
– Variations differ across organizations
– Variations differ across time within organizations

• Far less than half of physicians have a fully functional 
EHR system

• Clinical care processes under-report to public health 
(Thacker)
– Reporters overburdened/under-resourced
– Reporters lack knowledge, willingness
– Clinical data is scattered across disparate settings

• Reporting requirements vary over time and 
geography



The Strategy
• Leverage (re-use) existing clinical data flows  

to augment public health reporting

• Minimize the need for human intervention in 
the reporting process by …

• Standardizing (to the extent possible in a 
sustainable fashion) the heterogeneous data 
so computers can automatically inspect 



A Strategic Consideration

• Who identifies whether a clinical case is 
reportable?



System Basics and Initial Successes
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Up to 70+ Data Elements per Record
UNIQUE_RECORD_NUM SOURCE_INSTITUTION INSTITUTION_ID_TYPE PAT_INST_MED_REC_ID
GLOBAL_ID UNIQUE_REGISTRY_NUM  PAT_SOCSEC PAT_NAME
PAT_BIRTH             PAT_SEX PAT_RACE PAT_PHONE             
PAT_STREET1 PAT_STREET2 PAT_CITY              PAT_COUNTY
PAT_STATE PAT_ZIP               PAT_COUNTRY PROVIDER_NAME
PROVIDER_NAME_MATCHED PROVIDER_SSN PROVIDER_BIRTH PROVIDER_PRACTICE
PROVIDER_STREET PROVIDER_CITY PROVIDER_STATE   PROVIDER_ZIP
PROVIDER_COUNTY PROVIDER_PHONE        PROVIDER_FAX PROVIDER_LOCAL_ID
PROVIDER_DEA_NUM      PROVIDER_LICENSE LAB_NAME LAB_IDENTIFIER        
LAB_PHONE LAB_STREET1 LAB_STREET2 LAB_CITY
LAB_STATE LAB_ZIP               TEST_IDENTIFIER TEST_NAME
TEST_CODESYS          TEST_PLACER_ORDER_NUM TEST_FILLER_ORDER_NUM TEST_DATE             
TEST_PARENT_PLACER TEST_PARENT_FILLER TEST_SPECIMEN_TEXT    TEST_LOINC_CODE

TEST_DATA_TYPE TEST_NORMAL_RANGE     TEST_ABNORMAL_FLAG TEST_COMMENT
TEST_RCVD_DATE_TIME   TEST_MPQ_SEQ_NUMBER TEST_RESULT_IDENTIFIER TEST_RESULT_NAME      
TEST_RESULT_CODESYS TEST_RESULT_SUBID TEST_RESULT_LOINC_CODE

TEST_RESULT_CODE
TEST_RESULT_VALUE TEST_RESULT_UNITS     TEST_RESULT_STATUS TEST_PREVIOUS_DATE
DWYER_CONDITION_NAME  HEALTH_DEPT_AGENCY HEALTH_DEPT_PATIENT_ID HEALTH_DEPT_CASE_ID   
MAPPED_LOINC OBR_ALT_CODE OBR_ALT_CODE_TEXT     OBR_ALT_CODE_SYS
OBX_ALT_CODE OBX_ALT_CODE_TEXT     OBX_ALT_CODE_SYS 





ELR Completeness†

4,785 total reportable cases
INPC– 4,625 (97%)
Health Dept – 905 (19%)
Hospitals – 1,142 (24%)

†Overhage, Grannis, McDonald. A Comparison of the 
Completeness and Timeliness of Automated ELR and 
Spontaneous Reporting of Notifiable Conditions. Am J Pub 
Health 2008 98:344-350.



Timeliness

†Overhage, Grannis, McDonald. A Comparison of the 
Completeness and Timeliness of Automated ELR and 
Spontaneous Reporting of Notifiable Conditions. Am J Pub 
Health 2008 98:344-350.

ELR identified cases 7.9 days earlier 
than did spontaneous reporting.



Next Generation System, Initial 
Results, and Ongoing work



Agent Framework
• Because data heterogeneity varies by 

organization and with time, we opted to create 
a small number of discrete agents that target:
– Data classes

– Clinical tests

– Data sources

– Flagged results

• This framework has been tested in the HIE with 
thousands of data sources in a variety of 
settings (outpatient, inpatient, etc.)



Data Class Agents
• Numeric agent

– Clinical result is numeric

– Numeric result falls out of range

• Discrete agent 
– Clinical result is discrete (‘positive’, ‘reactive’, 

‘detected’)

– Discrete result meets positive criteria

• Free Text Agent
– Clinical result is free-form text

– NLP identifies condition in a positive context



Data Class Agents



“Report All” Agents
• Clinical Test Agent

– Some tests may be always reportable (e.g., serum 
lead levels, HIV PCR Quantification)

– When the test is identified, automatically report

• Data Source Agent
– Some data submitters only send results that are 

reportable

– When the a “report all” source is identified, 
automatically report



Additional Agents
• Abnormal Flag Agent

– When the HL7 abnormal flag is set and LOINC code 
is reportable for a single condition, report for that 
condition

• Decided Result Agent
– The outcome (“report” or “not report”) is stored for 

each adjudicated {LOINC|Result} combination

– Before calling computationally expensive agents, a 
“decided result” agent determines if this 
combination has been adjudicated previously

– If combination is present, use previous decision



Agent Processing Order

1. Report All Agents

2. Decided Result Agent

3. Data Class Agents

4. Abnormal Flag Agent



Agent “Hit” Rates 





HIV Co-morbidities

Co-morbid Condition Count
Hepatitis C 33 (4%)
Hepatitis A 33 (4%) 
Salmonella 27 (3%)
Hepatitis B 21 (2.5%)
Syphilis 17 (2.1%)
HSV type 2 17 (2.1%) 

Co-morbid reportable conditions among 808 
HIV positive patients identified in April 2010



Regens trie f Ins titute , Inc.

OpenMRS - API

• Three code layers
• Database Layer

• Service Layer

• Presentation Layer

• Hibernate, Spring, 
AJAX



Software Overview





Dashboard / Results Query



Managing Data Sources





Reports and Data Exports



Aggregate Summary Report



Ongoing Work: Pre-populated Forms 
and Leveraging HIE data Repository 



Reporting Form



Concluding Remarks: Where to Next?

• Notifiable condition surveillance
– Apply principles of near real-time syndromic

• New tools to manage/analyze this information 
to support public health, research, ... 
(covariate analysis, etc.)

• Evolving process/culture: PH entities 
traditionally managed such data; how to 
evolve in the face of increasing electronic 
data, HIE, etc.?



Concluding Remarks
• When contemplating building public health case 

reporting systems, please consider the following:
– Be able to clearly answer the question, “To what problem is 

the proposed technology the solution?”

– Our answer to that question is we are addressing the well 
known problem of clinical underreporting by un-
encumbering providers from having to make the initial 
report to PH by building automated detection systems

– Further, where possible, avoid asking the health care system 
to provide more data before making the most out of the 
data already generated



Concluding Remarks
• While defining transactional standards (e.g., a CDA 

based reporting guides) is necessary, so too is 
establishing consensus on the nature of the 
problems we face regarding PH reporting

• If we lack consensus and clarity on the problem we 
aim to solve, progress toward solutions will be slow

• There currently seems to be reasonable discussion 
regarding transaction formats, reporting ontologies, 
etc., but there seems to be less focus on discussing 
the pain points related to detection and reporting 
processes



Concluding Remarks – Pain Points
• Information generated in clinical care is highly variable 

and often incomplete
– Variations differ across organizations
– Variations differ across time within organizations

• Far less than half of physicians have a fully functional 
EHR system

• Clinical care processes under-report to public health 
(Thacker)
– Reporters overburdened/under-resourced
– Reporters lack knowledge, willingness
– Clinical data is scattered across disparate settings

• Reporting requirements vary over time and 
geography



Concluding Remarks
• Build systems that recognize and accommodate 

data variation and incompleteness

• Build systems that can leverage many data 
sources (e.g., labs, EHR’s, transcription, billing, 
radiology, etc.) -- not just one

• Recognize that clinical processes underreport and 
so either:
– Address the reasons humans don’t report

or
– Un-encumber the human and begin to automate 

the process



Concluding Remarks
• The NCMT is crucial†

– Maintaining up-to-date mappings between the 
test codes and the conditions for which the tests 
are reportable is a fundamental component of 
automated detection systems 

– Without a clear process for maintaining this key 
resource, automated case detection will not 
achieve its full potential

†Grannis S, Vreeman D. A Vision of the Journey Ahead: Using Public Health 
Notifiable Condition Mapping to Illustrate the Need to Maintain Value 
Sets. AMIA Annu Symp Proc. 2010: In Press.



Thank You for Your Time!



An Overview of Successful Large-Scale 
Automated Case Detection: Assisting 

Public Health with the Identification of 
Reportable Conditions

Shaun Grannis, MD, MS, FAAFP
The Regenstrief Institute

Indiana University School of Medicine
Indiana Center of Excellence in Public Health Informatics

Sept 2, 2010 


	An Overview of Successful Large-Scale Automated Case Detection: Assisting Public Health with the Identification of Reportable Conditions
	What we’ll cover
	Context of the System
	The Indiana Network for Patient Care 
	Slide Number 5
	Premises, Challenges and Strategic �Considerations
	Premises
	Challenges
	The Strategy
	A Strategic Consideration
	System Basics and Initial Successes
	System Overview: �Notifiable Condition Detector
	Up to 70+ Data Elements per Record
	Slide Number 14
	ELR Completeness†
	Timeliness
	Next Generation System, Initial Results, and Ongoing work
	Agent Framework
	Data Class Agents
	Slide Number 20
	“Report All” Agents
	Additional Agents
	Agent Processing Order
	Agent “Hit” Rates 
	Slide Number 25
	HIV Co-morbidities
	OpenMRS - API
	Software Overview
	Slide Number 29
	Dashboard / Results Query
	Managing Data Sources
	Slide Number 32
	Reports and Data Exports
	Aggregate Summary Report
	Ongoing Work: Pre-populated Forms and Leveraging HIE data Repository 
	Slide Number 36
	Concluding Remarks: Where to Next?
	Concluding Remarks
	Concluding Remarks
	Concluding Remarks – Pain Points
	Concluding Remarks
	Concluding Remarks
	Thank You for Your Time!
	An Overview of Successful Large-Scale Automated Case Detection: Assisting Public Health with the Identification of Reportable Conditions

