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Background

• Evaluation of EHR / MCIR interoperability
• Focus on immunization data timeliness, completeness, 

accuracy following HL7 implementation by provider 
sites:
– VXU / ACK 
– QBP / RSP



Problem

• Anecdotal reports of a wide range of issues, including:
–Duplicate messages
–‘Lost’ messages that apparently never reach MCIR
–Lengthy delays in messages being received by MCIR
–Large numbers of error acknowledgements



Objective

• Develop a method to retrospectively evaluate HL7 message 
timeliness and completeness:
– Identify potential problem areas and intervention opportunities
– Impose minimal administrative burden
– Recognize the multi-layer path of HL7 messages sent to MCIR 
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Example VXU Message



Anatomy of an MSH Segment

Time Lag
(MSH-7)

Message Acknowledgement
(MSA-1)

Message Sent (VXU or QBP)
MSH |
^~\& | 
EXPRESSMED1.1 | 
1234-56-78 | 
MCIR | 
MDCH | 
20140225161706-0500 | 
| 
VXU^V04^VXU_V04 | 
200399 | 
P | 
2.5.1 |

Message Received (ACK or  RSP)
MSH | 
^~\& | 
MCIR | 
MDCH | 
EXPRESSMED1.1 | 
1234-56-78 | 
20140225161726-0500 | 
| 
ACK^V04^ACK | 
20140225161726-0500.98503 | 
P | 
2.5.1 |
MSA | 
AA | 
200399 |

Facility ID (MSH-4)

Message ID
(MSH-10)
(MSA-2)



RESULTS



Example 1: duplicates and lost messages

• Dec 9, 2015 – An HIE reported problems with duplicates 
and lost messages

• Obtained VXU message logs from:
–Convenience sample of provider sites from the affected HIE
–MDHHS Data Hub
–MCIR
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Example 2: Delayed Acknowledgements

• MCIR reported a delay in processing VXUs on Sept. 28, 
2016 through HIE X

• Data Hub VXU/ACK logs collected:
Mon Tue Wed Thu Fri
9/26 9/27 9/28 9/29 9/30
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Example 3: Errors

• MCIR reported going down from 6:30 pm Oct. 9, 2016 to 6:30 
am Oct. 10

• Data Hub VXU/ACK and QBP/RSP logs collected:
Wed          Thu          Fri          Sat          Sun          Mon          Tue
10/5          10/6        10/7        10/8         10/9         10/10       10/11
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Example 4: Errors within a Health System

• Health System X reported > 500 errors from QBPs sent Jan 
4-6, 2017

• Data Hub & MCIR, VXU/ACK & QBP/RSP logs collected:
Mon        Tue        Wed        Thurs        Fri        Sat        Sun
1/2           1/3          1/4          1/5          1/6        1/7         1/8
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Conclusions

• VXU and QBP duplicates, time lags, and acceptability can 
be identified and analyzed using HL7 message logs

• Message log data from sending sites allows evaluation of 
the completeness of messages received by an IIS

• Message log analysis can be used to identify ongoing 
opportunities for MCIR data quality improvement



Next Steps

• Automate process
• Weekly queries of MCIR
• VXU and QBP tables and charts
• Assess volumes, errors, time lags
• Flag outliers when they occur



Next Steps: Statistical Process Control
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Next Steps: Statistical Process Control
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