
The Quest for the Best: Developing a Data 
Quality Protocol and Tools for Incoming Data

Kimberly Lay
Data Quality Analyst and Trainer
Massachusetts Immunization Information System
Immunization Program, Massachusetts 
Department of Public Health
AIRA 2016

Massachusetts Department of Public Health
Bureau of Infectious Disease and Laboratory Sciences



Presentation Agenda

• History of the MIIS
• System Usage and Growth
• Identification of Data Quality Issues
• Development of Data Quality Tools and Protocol
• Questions
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MIIS Timeline
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Legislation passed mandating 
that all healthcare providers 

must report administered 
immunizations to the state 

2010

2011
Launched MIIS and completed 

direct data exchange pilot. 
Initiated statewide rollout 

Completed electronic data 
exchange pilot through 

established connection with 
EHRs

2012

MIIS Regulations approved by 
MA Public Health Council and 

Compliance Schedule distributed

2015

May 2015
Flat File from large healthcare 
network sent over 1.3 million 

patients with ~15 million 
immunizations 

*Formed DQ Working Group

2013-2014
Increased number of providers on-
boarded and reporting via 
electronic data exchange
*MU Stage 2

Enhancements to Data Quality 
and finalization of DQ Protocol

2016

2009
HITECH Act



Data Over Time
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2011
• Total Sites: 9
• Total Patients: 3,902
• Total Shots: 69,505

2012
• Total Sites: 55
• Total Patients: 815,928
• Total Shots: 3,371,434

2013
• Total Sites: 341
• Total Patients: 1,539,629
• Total Shots: 7,303,293

2014
• Total Sites: 532
• Total Patients: 2,370,194
• Total Shots: 13,597,285

2015*
• Total Sites: 1168
• Total Patients: 4,427,623
• Total Shots: 33,334,571

March 2016
• Total Sites: 1600
• Total Patients: 4,754,856
• Total Shots: 33,711,170

*Large one time legacy load



Total Reported Immunizations by Data Type
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HL7
38.9%

GUI (Direct 
Data Entry)

1.0%

Flat File
59.4%

Roster (Direct 
Data Entry)

0.7%
Majority of the 
information reported via 
electronic data exchange 
(with flat file)

N = 33,711,170
As of 3/1/16



Pre-DQ Protocol On-Boarding Process
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Review HL7 
fields/EHR 
capacity

Pre-
Certification

Testing and 
Validation

Certification
Data 

Quality 
Checks

Production 
Monitor

•Reported 
issues

•AFIX

On-going 
Submission

one time legacy 
data flat file load

Focus of data quality during on-boarding 

live data to live 
environment

test and live data 
to test 
environment

test and live data to 
test environment



Pre-DQ Protocol On-Boarding Tools

• HL7 Transfer Specifications and  HL7 Checklist
– ensure format and document required fields

• HL7 Administration Console
– review messages

• Data Quality Tool for Providers during Production Monitor
– compare 5-10 patients in EMR and MIIS

• Flat File Specifications
– ensure format and document required fields
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What we discovered….

• Incorrect mapping of CVX 
codes to vaccine names

• Missing data
• Training issues
• Partial historical information
• Delays in sending information
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How do we 
ensure
the quality of 
data through 
every step of 
the process?



Data Quality Protocol Development: The 
Process
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Tools

Working Group

Data Quality Protocol



Assessment: Gaps and New/Enhanced Tools
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Review HL7 
fields/EHR 
capacity

Pre-
Certification

Testing and 
ValidationCertification Data Quality 

Checks
Production 

Monitor

•AFIX
•Reported 

Issues

On-going 
Submission

Gap GapGapGap

 Provider On-boarding 
Document

 HL7 Checklist and 
Mapping Table

 Test Cases

 HL7 Admin Console
 pre-defined queries to 

assess quality of data
 additional data quality 

checks with providers 

 revision of Data 
Quality Tool for 
providers

 Data Quality 
Dashboard

 pre-defined 
queries



Legacy Data Flat File Load

one time legacy data flat 
file load

• pre-defined 
queries

• During on-boarding 
process or after

• Historical versus 
Administered 
immunizations

• Unspecified 
formulations

Gap
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Purpose: For technical and clinical 
contacts to understand the process

Pre-Certification: On-boarding Document
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Registration
Technical & 

Clinical 
Integration

Production 
Monitor Go-Live

Open Communication

Clinical
Technical

MIIS



Pre-Certification: Technical Tools

• HL7 Transfer and Flat File Specifications
• HL7 Checklist and Mapping Tables

– capabilities of electronic system
– specific required fields
– mapping of CVX to vaccine name
– site List (if applicable)
– test Cases

4/12/2016 AIRA 2016 15



Certification: HL7 Administration Console
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Certification: Data Quality Overview
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12345



Certification: Predefined Database Queries

• Predefined metrics to review assess data accuracy
– count of vaccines administered by age
– count of vaccines administered by year
– count of invalid/valid doses with certain thresholds

• Also used during flat file testing
• Data quality checks with providers
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No. of Patients by Age with Meningococcal, unspecified
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Production Monitor: Data Quality Tool for Providers
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Revised



On-going Submissions: Monitoring Tools
• Internal database report: Provider Compliance Report and HL7 Report

– identification of patterns and gaps in data submission
• Documentation of EHR limitations and workarounds

– ex: daily batch submission of data, manual triggers
• HL7 Admin Console

– Data Quality Overview Report
• Existing Reports

– Patients Vaccinated Report
– Practice Population Report
– Coverage Report

• Data Quality Dashboard (coming Fall/Winter 2016)
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On-going Submissions: Data Quality Dashboard

Future 
Enhancement



The New Process: Data Quality Protocol

• Provider-facing and 
internal protocol

• Encompasses all the 
tools

• Collaboration
• Sustainability
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"Quality is everyone's responsibility." 
- W. Edwards Deming

Share the Responsibility



Sustainability of Monitoring Data

• Tracking known limitations of EHRs 
(internal data quality tracking 
document)

• Use of IIS Data for AFIX
• Enhancing tools and implementing the 

protocol
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"Quality is not an act. It is a habit." 
- Aristotle

Pre-
Certification Certification

Production 
Monitor

On-Going 
Submissions



4/12/2016 AIRA 2016 25

Questions?

“Alone we can do so little; 
together we can do so much.”

-Helen Keller

www.contactmiis.info

http://www.contactmiis.info/

	The Quest for the Best: Developing a Data Quality Protocol and Tools for Incoming Data
	Presentation Agenda
	MIIS Timeline
	Data Over Time
	Total Reported Immunizations by Data Type
	 Pre-DQ Protocol On-Boarding Process
	Pre-DQ Protocol On-Boarding Tools
	Slide Number 8
	What we discovered….
	Slide Number 10
	Data Quality Protocol Development: The Process
	Assessment: Gaps and New/Enhanced Tools
	Legacy Data Flat File Load
	Pre-Certification: On-boarding Document
	Pre-Certification: Technical Tools
	Certification: HL7 Administration Console
	Certification: Data Quality Overview
	Certification: Predefined Database Queries
	No. of Patients by Age with Meningococcal, unspecified
	Production Monitor: Data Quality Tool for Providers
	On-going Submissions: Monitoring Tools
	Slide Number 22
	The New Process: Data Quality Protocol
	Sustainability of Monitoring Data
	Slide Number 25

