
Measuring maternal vaccination rates: 
Comparison of two methods

Ruth Koepke, MPH
Wisconsin Immunization Program

Division of Public Health
Wisconsin Department of Health Services

AIRA Annual Meeting
April 12, 2017

1



Two vaccines for pregnant women
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Recommendation Influenza vaccine Tdap vaccine

Publication year 2004 2013, 2017

Number of doses 1, if pregnant or plan to be 
pregnant during flu season 1, every pregnancy

Timing during 
pregnancy Any trimester Preferably during the early part 

of gestational weeks 27-36 

Primary purpose
Protect pregnant woman, 
unborn child, passively 
protect newborn infant

Passively protect newborn infant 
from pertussis

Tdap: tetanus-diphtheria-acellular pertussis vaccine.   MMWR. February 22, 2013 / 62(07);131-135.  MMWR. February 10, 2017 / 66(5);136–138.
Flu:   MMWR. May 28, 2004 / 53(RR06);1-40.   



Importance of monitoring rates
• New recommendations (Tdap)

• Changing recommendations 
(timing of Tdap)

• Identify populations with lower 
rates

• Target interventions
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Challenges
• Current surveys are not both timely and local.

– PRAMS (Pregnancy Risk Assessment Monitoring 
System)

– Internet panel survey

• Immunization Information Systems (IIS) do not 
collect data regarding pregnancy.
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PRAMS: Tetanus, Diphtheria, Pertussis Vaccination Coverage Before, During, and After Pregnancy — 16 States and New York City, 2011. 
MMWR. May 22, 2015 / 64(19);522-526.
Internet panel survey: https://www.cdc.gov/flu/fluvaxview/pregnant-women-nov2016.htm



Overview
• Methods

– IIS matched to birth records (IIS-match)
– All-payer claims database (APCD)

• Results
• Strengths
• Limitations
• Data Use
• Next Steps
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Method 1: IIS-Match
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Wisconsin Immunization Registry (WIR)
• Wisconsin’s IIS since 2000
• All ages
• All residents born ≥ 1995
• New clients and 

vaccinations are entered by 
public and private providers, 
pharmacies, HMOs, 
Medicaid, WIC
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Data collection
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Birth Records
Identified mothers of live births 

during 2013-2015. Extracted 
maternal characteristics.

Wisconsin Immunization Registry 
(WIR)

Tdap and influenza vaccination 
records for Wisconsin residents

Attempted to match records 
by first name, last name and 
birthdate using RunMatch.

Final Data Set
Matched maternal and 

vaccination records



Data analysis
• Used gestational age at delivery from the birth record 

to determine date range of each pregnancy.

• Used WIR vaccination record to determine if Tdap or 
influenza vaccines ever received during pregnancy.

• Calculated Tdap and influenza vaccination rates during 
pregnancy by month-year of delivery.

• Evaluated timing of Tdap receipt during pregnancy.
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Method 2: 
All-payer claims database (APCD)
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Wisconsin Health Information Organization

• De-identified, voluntary, 
statewide APCD

• Pharmacy and medical 
claims

• Wisconsin Medicaid, 
most private insurance 
plans in Wisconsin
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http://wisconsinhealthinfo.org/



Data collection
• Used ICD-9 and CPT codes to identify women 

with claims for delivery during 1/2013–
9/2015.

• Used CPT codes to identify claims for 
vaccinations (e.g., 90715 = Tdap).
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Data analysis
• Vaccinations received during the 40 weeks before 

delivery were assumed to be received during 
pregnancy.

• Calculated Tdap and influenza vaccination rates during 
pregnancy by month-year of delivery.

• Tdap receipt 2-13 weeks before delivery was used as 
proxy to evaluate receipt during recommended time.
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Results

14



Results: IIS-Match
• 178,199 Wisconsin women during 2013–2015 

delivered 1+ live birth.
• 91% (n=162,015 women) and their 178,537 

pregnancies were matched to WIR records.
• Women not matched to WIR records were more 

often Hispanic, foreign-born, with inadequate 
prenatal care, self-paid delivery, midwife delivery 
than women with WIR records.
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Results: APCD
• Identified 111,833 pregnancies that ended in 

delivery during 1/2013–9/2015.
• Represented approximately 62% of 

pregnancies that ended in delivery during this 
time period.
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Tdap vaccination rates
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Timing of Tdap receipt (IIS-match)
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Timing of Tdap receipt (APCD)
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Influenza vaccination rates
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Tdap rates, by characteristic and method, 2015
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Flu rates, by characteristic and method, 2015
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Strengths
IIS-Match
• Population-based
• 91% of women with live birth
• Provides access to a 

vaccination history across 
multiple providers, regardless 
of insurance status

• Timing of Tdap receipt by 
week of gestation

APCD
• Population-based (insured)
• 62% of pregnancies ending in 

delivery 
• Might provide more timely 

data
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Limitations
IIS-Match
• Not representative of  women 

without an IIS record.
• Data acquisition might be delayed 

by finalization of birth records.
• Matching can be complicated by 

name changes/errors in birth or 
IIS record. 

• Not feasible in jurisdictions 
lacking robust adult records in IIS.

APCD
• Not representative of women 

uninsured or insured by non-
participating plans.

• Requires claim to be filed, so 
might underestimate rates in 
this population.

• Limited maternal 
characteristics to identify 
pockets of need.

• Timing of Tdap receipt is proxy.
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Data Use and Next Steps
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https://www.dhs.wisconsin.gov/immunization/data.htm

Data use



Data use

27



Data use
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Data use
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https://www.dhs.wisconsin.gov/immunization/data.htm



Data use
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https://www.dhs.wisconsin.gov/immunization/data.htm



• Obtain more recent data. 
• Continue to monitor trends in 

maternal vaccination.
• Create influenza-specific reports.
• Work with partners to 

disseminate results, identify 
pockets of need and educate 
about importance of vaccination.

Next steps
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Conclusions
• Both methods allowed for a population-based 

assessment and produced similar trends:
– Influenza vaccination rates were highest among women 

delivering during flu season and peaked at 55%-65%.
– Tdap uptake increased substantially between 2013–2015, 

and most received Tdap during the recommended time.
– Lower rates observed among certain subpopulations.

• Important to use an available method to monitor 
trends and identify pockets of need.
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Thank you
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