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Background

• The Michigan Care Improvement Registry (MCIR) has 
historically maintained its own forecasting capabilities

• Alternative forecasting approaches exist
• How might adoption of an alternative forecasting method affect 

MCIR?
– statewide / jurisdiction assessments
– reminder / recall interventions
– forecasts returned via QBP /  RSP



Objective

• Evaluate potential differences in vaccination assessment 
and forecasting using alternative CDSi approaches

• Not aimed at:
– understanding differences in specific test cases
– evaluating whether an assessment is ‘correct’

• Consider a population-based perspective



Approach

• Compare MCIR forecast with select forecasters available via 
Texas Children’s Hospital (TCH) Forecast Tester:
– Texas Children’s Hospital (TCH)
– TCH Forecast for Indian Health Service (IHS)
– Massachusetts Immunization Information System (MIIS)
– Immunization Calculation Engine (ICE)
– Scientific Technologies Corporation (STC) Forecaster

• Challenge: acquiring MCIR forecasts for a random sample 
of children that could be imported into TCH Forecast Tester



Sample from IIS 
Population

AIRA DQA 
Testing Tool

TCH Forecast 
Tester Export Forecast ResultsSend IIS QBP / Receive 

RSP

Summarize and 
Compare Forecast 

Results



Sample 

• Random samples of kids 19-35 months from 5 cities:
– Detroit
– Flint
– Grand Rapids
– Benton Harbor
– Marquette

• Target: 1,000 kids from each jurisdiction
• Actual: n=4,154



Sample from IIS 
Population

AIRA DQA 
Testing Tool

TCH Forecast 
Tester Export Forecast ResultsSend IIS QBP / Receive 

RSP

Summarize and 
Compare Forecast 

Results



Sample from IIS 
Population

AIRA DQA 
Testing Tool

TCH Forecast 
Tester Export Forecast ResultsSend IIS QBP / Receive 

RSP

Summarize and 
Compare Forecast 

Results



Sample from IIS 
Population

AIRA DQA 
Testing Tool

TCH Forecast 
Tester Export Forecast ResultsSend IIS QBP / Receive 

RSP

Summarize and 
Compare Forecast 

Results



TCH Forecast Tester

• Forecast results included:
– DTaP, Polio, MMR, Hib, Hep B, Varicella, PCV, Hep A, Flu

• For each child, vaccine series, and forecaster :
– Status of vaccine series (e.g. Complete, Overdue, etc.)
– Earliest date for next dose due
– Recommended date for next dose due
– Overdue date for next dose due



TCH Forecast Tester

• Forecasters by vaccine series were compared to MCIR for:
– Percent agreement on status designations
– Number of days’ difference for forecasted dates
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Status Designations - MCIR
MCIR Status Definition

Complete Immunization requirement completed for a given series. No further doses are required.

Up-To-Date The evaluation date is prior to the earliest recommended date. A dose cannot be given.

Incomplete / 
Eligible

The evaluation date is between the earliest and overdue dates. A dose can be given today.

Overdue The evaluation date is greater than the overdue date (usually 30 days after recommended).

Consider This is a “soft” recommendation, for certain high risk situations conditions.

Recommended The recommended date typically used to administer the dose.

Immune A “titer” or immunity has been documented. No vaccinations required for this series.

Waived A parent/patient waiver of the vaccine requirement was received (used only in school records).



Status Designations – TCH Forecast Tester

Complete* Due Later Due Overdue Not Complete Complete for Season* Immune* No Results* Unknown Error*

MCIR x x x x x
TCH x x x x x
MIIS x x x x
IHS x x x x
STC x x
ICE x x x x x

*Statuses that do not come with any dates



Status Designations – TCH Forecast Tester

Complete* Due Later Due Overdue Not Complete Complete for Season* Immune* No Results* Unknown Error*

MCIR x x x x x
TCH x x x x x
MIIS x x x x
IHS x x x x
STC x x
ICE x x x x x

*Statuses that do not come with any dates
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Up-to-date Not Up-to-date
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TCH Forecast Tester: Case Info
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TCH Forecast Tester: Vaccination History

Actual vaccination history from 
MCIR is loaded into the Tester
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Example of Status Definition Differences

Varicella MCIR TCH MIIS IHS ICE

Status Not Complete Due Later Due Later Due Later Due Later

Earliest
Date 4/28/16 4/28/16 4/28/16 4/28/16 10/14/18

Recommended
Date 10/14/18 10/14/18 10/14/18 10/14/18 10/14/18

Overdue
Date NA 10/14/21 10/14/19 10/14/21 10/14/18



Up-to-Date Agreement with MCIR

Percent (%) of vaccine series that are concordant with MCIR on an up-to-date vs. not 
up-to-date basis (n=4154)

Forecaster Overall* DTaP Polio MMR Hib Hep B Varicella PCV Hep A Flu

TCH 96.4 99.3 99.4 99.9 99.9 99.6 99.9 99.8 94.3 96.1

IHS 96.4 99.3 99.4 99.9 99.9 99.6 99.9 99.8 94.3 96.1

MIIS 92.5 99.4 99.4 99.9 99.8 99.2 99.9 99.6 94.2 92.0

ICE 96.0 99.4 99.4 99.9 99.9 99.7 99.9 99.2 94.2 96.1

*Child-level up-to-date vs. not up-to-date agreement



Status Agreement with MCIR

Percent (%) of statuses that agree with MCIR forecaster status exactly* (n=4154).

Forecaster DTaP Polio MMR Hib Hep B Varicella PCV Hep A Flu

TCH 99.3 99.4 14.2 99.9 99.6 15.7 99.8 76.7 4.1

IHS 99.3 99.4 14.2 99.9 99.6 15.7 99.8 76.7 4.1

MIIS 99.0 99.4 14.2 99.8 99.1 15.7 99.6 78.7 92.0

ICE 79.1 87.9 2.8 86.2 89.3 3.8 85.1 64.4 0.9

*’Complete’ and ‘Complete for Season’ considered equivalent



Up-to-date Not Up-to-date
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Limitations

• Very limited time available for this analysis 
• No overdue dates available from MCIR via RSP

– “Due” (most forecasters) vs. “Overdue” (MCIR)

• Iterative approach used to run, debug, re-run forecasts: 
– dates varied for MCIR sample cases, TCH evaluation 



Conclusions

• It is feasible to test population-level differences in 
forecasters using standards-based queries and existing 
tools

• Fairly high overall agreement between forecasters (i.e., up 
to date vs. not)

• Important differences may exist at more granular levels of 
status (i.e., due, overdue, due later, etc.)



Potential Next Steps

• Additional analysis needed to clearly evaluate differences
• Obtain MCIR overdue date in RSP messages
• More precise understanding of forecaster differences will 

require:
– in-depth coordination with each IIS
– review of status designations by clinical expert
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