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• The audience is muted, type your questions into the chat or 
use reactions to communicate with panelists. 
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Contact Tracing and the COVID-19 
Pandemic

• Early in the pandemic (April 24, 2020) our 
governor released a comprehensive plan to 
combat the COVID-19 pandemic, with a key 
component being a robust contact tracing 
program

• State leadership moved quickly to establish a 
virtual call center, and identified Salesforce as the 
platform we would use to build our contact 
tracing system called covidLINK  
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Contact Tracing and the COVID-19 
Pandemic

• Our custom statewide system was developed and 
launched within 6 weeks - built to allow the 
virtual call center to seamlessly provide surge 
support to our 24 local health departments

• Recognizing that accurate and timely COVID-19 
case reports were critical to the success of 
contact tracing, we turned to our state HIE, with 
whom we already had an established public 
health relationship



https://www.crisphealth.org/
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https://www.crisphealth.org/
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CRISP Data Sources



Maryland Department of Health - CRISP 
Collaboration

• MDH and CRISP partnered to build a system that 
efficiently feeds all COVID-19 positive results to 
and through CRISP and then to covidLINK

• This team effort required regular and frequent 
meetings to identify, discuss and resolve new 
issues as the pandemic evolved

• Both sides continued real time monitoring of any 
data flow issues and ad hoc availability to 
troubleshoot and respond to emergencies
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Timeline

● June 2020 - covidLINK launched 
● Sept 2020 - Antigen tests added
● Nov 2020 - MD COVID Alert (ENX) launched
● Jan 2021 - Vaccination records from MD registry added
● Mar 2021 

○ Reinfection logic added
○ Variant lineage added

● June 2021 - flow of CT data into NEDSS established
● Sept 2021 - Major system architecture change, shifting 

from first-test result to person-centric system
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Timeline

● Nov 2021 
○ Ag to Ag reinfections added
○ Vaccination records from DC registry added 
○ 1st booster doses added

● Jan 2022 
○ Web survey for 18+ case records launched
○ Positive at-home self-report portal created

● Apr 2022 
○ 2nd booster doses added
○ Web survey for minor case records launched

1
0



High Level MDH covidLINK Data Flow
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This is where 

all the MAGIC 
happens!! 
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Contact Tracing 
Electronic Test 
Process Flow



● Electronic laboratory and 

provider portal reports 

received hourly

- Point of care test results 

are entered via provider 

portal or bulk upload

● Nightly reconciliation against 

confirmed case panel

1
2
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Contact Tracing Electronic Test Process FlowContact Tracing Electronic Test Process Flow



Contact Tracing Electronic Test Process Flow

Matched with CRISP Master 

Patient Index to enhance record 

Checks covidLINK for 

existing case data: 

- is this a duplicate?

- is this a reinfection? 

Enhance record with: 

- demographic info

- additional locating info 

including phone numbers
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Contact Tracing Electronic Test Process Flow



Enhance record with: 

- hospital visit data

- fatality dataFlag record if:

- address matches congregate 

setting (nursing homes, 

correctional facilities, etc)

- person matches university 

roster

Enhance record with: 

- detailed vaccination data (dates, 

manufacturer, site, lot#)15

Contact Tracing Electronic Test Process Flow
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Prior to pushing the record to contact 

tracing, CRISP matched records to 

their Master Patient Index for 521,731 

(98%) records which allowed for data 

enrichment and deduplication. 

This included confirmation or addition 

of:  

- Race for 383,173 records and

- Ethnicity for 385,806 records

Contact Tracing Outcomes (Jun 2020-Aug 2021)
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Contact Tracing Outcomes (Jun 2020-Aug 2021)

To facilitate investigations of COVID-19 in high 

risk settings, CRISP matched 15,615 cases in 

congregate settings and 3,304 cases enrolled in 

Maryland public universities. 

These records were flagged prior to entering 

covidLINK so they could be immediately routed 

to a LHD outbreak queue for investigation. 



18

CRISP updated 1,952 cases in covidLINK that 

had a subsequent negative PCR within 48 

hours of a positive antigen test. This enabled 

LHDs to release individuals from isolation and 

quarantine when appropriate. 

Contact Tracing Outcomes (Jun 2020-Aug 2021)
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CRISP pushed 

- 438,620 positive PCR test results and 

- 92,474 positive antigen test results 

to covidLINK for contact tracing within an hour 

of receiving the electronic report. 

99.6% of cases were geocoded to ensure proper 

LHD record assignment. 

Contact Tracing Outcomes (Jun 2020-Aug 2021)



Case Volume and Contact Tracing Outreach 
Metrics (Jun 2020-Aug 2021)

99% 79% 71% 58% 96% 69% 60%
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Case Volume and Contact Tracing Outreach 
Metrics by Race/Ethnicity (Jun 2020-Aug 2021)
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Conclusions

• The robust collaboration between CRISP and Maryland’s 
contact tracing program has allowed for timely and 
data-informed case investigations and contact tracing

• Data integration and linkage has translated into greater 
success in locating cases, more efficient routing of 
records for investigation, enhanced ability to assess 
disparities and inequities, and rapid investigation of 
post-vaccination infections

• The infrastructure that has been established provides a 
strong foundation for data modernization and public 
health efforts beyond COVID-19
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Taking Stock - One Year into the Statewide 
Contact Tracing Program 

83615As of June 15, 2021
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Regional Collaboration and Data 
Transformation of communicable 
disease surveillance and response

This Photo by Unknown author is licensed under CC BY-SA-
NC.
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The Stage

• Goals, foundation, & modernization funding

• Partnership & data sharing agreements

• Data export & functionality (Orpheus/Opera system)

• Cloud based (expanding to a regional model)

• Enterprise & open source tools (Tableau Server, SAS, R, SSMS)



Implementation Strategy

• Collaboration/Coordination

• Accessibility/Security

• Flexibility/Management

• Govern data & state policies

• Literacy/Terminology

• Data Dictionary

• Skilled Workforce



In Practice

Regional connection, alignment of methods, and troubleshooting

Identifying equity-based trends via dashboards

Predicting and hitting our metrics (risk levels)

Efficient data access and workflows



Successes & Benefits

• EFFICIENT DATA ACCESS!

• Early stages of regional (and state) level coordination of investments, 
priorities, & policies.

• Shared understanding of resources & roles.

• Strengthen and increase high quality epidemiology, data management, & 
informatics capacity.



Challenges of this work

by Abhinav Kaiser

http://abhinavpmp.com/author/akk4144/
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Today’s Presentation

• Overview of goals for eCR Portal development
• Display portal features and data flow
• Describe data integration into MAVEN
• Recommendations for other jurisdictional use
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Development of eCR Portal

Goals for development:
• Flexible
• Configurable
• Accessible by multiple users
• Easily maintained and monitored
• Potential for future enhancements

Requirements for portal:
• Accept eCR in multiple CDA formats
• Generate records in MAVEN’s native MIF format
• Customize content and output by condition for MAVEN consumption
• Quickly and easily adapt to consume new information based on 

changing guidelines, clinical practice, epidemiologic information, and 
public health priorities (e.g. SDOH, CSTE case definitions)
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Designing An Integrated eCR 

Solution
Design strategy:

• Quickly accommodate changes
• Minimize effort for providers
• Allow us control over integration 

of data into MAVEN
• Utilize convention

Symptom 
information 

associated with 
Anaplasmosis 

recognized by eCR 
Portal

eCR Portal maps 
and outputs 

symptom 
information for 
consumption by 

MAVEN

Case Investigation/
Medical Record 

Review

Programs sign off 
on event for end 

of year totals

Symptom 
information 

integrated with other 
sources in MAVEN 
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Incoming Data At A Glance

Template controls 
structure and 

content of output 
file

Reportable condition 
indicates MAVEN 

product code

Errors and warnings 
configured by 

template for each 
data element

MAVEN retrieves 
output files using web 

service call; 
processing status is 

reflected here
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Errors and Warnings

• Warning messages show:
• Section of eCR CDA
• Unmapped code
• xPath

• Messages can be reviewed in human readable format and by 
downloading the file in XML or zipped XML (eCR and RR) format
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MAVEN Variable Mappings

• MAVEN Question IDs are added to templates and mapped to appropriate xPath
• Multiple xPaths can be mapped to one MAVEN Question (hierarchy or concatenated)

• Validation indicates if failed lookup generates error, warning, or no note
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Local Code Mappings

• “Original Code” is code used in output generated for MAVEN 
• Fewer codes in MAVEN, less frequent updates

• Local codes (from facility/provider messages) are either mapped to 
an existing Original Code or added as new output codes if needed
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• Only relevant coded values for symptoms, diagnoses, medications, tests, and 
results are mapped to each reportable condition
• Reduces storage of excessive, unnecessary data
• Avoids access to sensitive information not appropriate for public health
• Ensures utility of data collected in a given event 

Mapping to Reportable Conditions
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MAVEN Integration Format

• Processed data are transformed to MAVEN’s native MIF (XML) format
• Allows more precise information for MAVEN to create/append cases
• Control over iterations allows repeatable blocks to be preserved, even if some 

elements are missing from individual blocks
• Coded values validated against MAVEN reference code tables
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MAVEN Integration

• Data collected in source-specific 
fields to prevent overwriting

• Repeatable elements add iterations
• Work in Progress: Removing duplicate 

repeatable blocks
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MAVEN Integration

eICR Received 

5/13/22

Teleform Received 5/12/22

Calculated Outcome 

5/13/22

Manually Entered 

5/10/22

Calculated Outcome 5/12/22

• Efforts to integrate eCR data into 
standard question packages 
underway
• Work in Progress: Establishing 

additional logic to combine data 
sources

• Integrated data can contribute to 
automated MAVEN functionality 
(workflows, reports)
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Challenges During Development

• Labor intensive mapping as providers are onboarded
• Large variations in location and format of information in 

EMR/eCR, sometimes requiring major revision and IT intervention
• Treating laboratory information as different from ELR
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In Conclusion…

• Massachusetts’ eCR interface provides a flexible, configurable platform 
for eCR CDA consumption and transformation
• Portal provides simple, condition-specific customization at multiple points in the 

data flow, allowing the system to easily accommodate quick changes
• Interface is accessible and to multiple users, facilitating daily QA and ongoing 

maintenance 
• MIF output provides control over data import and integration into MAVEN to 

provide meaningful, actionable data for programs

• Portal has potential for use by other jurisdictions 
• Configurable settings allow processing to be easily adapted to additional 

jurisdictions/surveillance systems
• Customized output requires vendor support to establish message structure and data elements 

• Surveillance systems may require changes to retrieve and consume messages
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@MassDPH
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Thank You!

Molly Crockett

Molly.Crockett@mass.gov

Tara Fleckner

Tara.Fleckner@mass.gov

mailto:Molly.Crockett@mass.gov
mailto:Tara.Fleckner@mass.gov
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Questions and answer 
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Post in the 

chat

Raise your hand Turn on your video

DATA MODERNIZATION INITIATIVE
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Next Steps 

• Post additional questions on Circle - link provided in the chat

• Common grounds networking break 1:40-1:55 PM EST

• Next session 1:55 PM EST

• Workshop reflections
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Thank you.


