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Immunization Information System (11S)

State or local confidential,computerized,population-based,data
systems that collect and consolidatevaccination doses
administered by participating vaccination providers

All 11Sincludeschildren, almost all include adolescents and adult

Strengths

* |ncludesprovider-verified vaccinations

= [ISexistin aimost all immunization program jurisdictions
= Dataareimmediatelyavailabletoimmunization programs
= Most lISare population-based

Limitations
= Estimatesof vaccination coverage usevarying methodologies

= Dataqualityconcernsin somejurisdictions(e.g.unidentified MOGE,
under-ascertainment,etc.)



National Immunization Survey (NIS)

A probability-based random-digit-dial (RDD) dual-framelandline
telephone and cell telephone survey with a provider record check
(PRC) mailed to vaccination providers

Includeschildren 19-35 months(since 1994)

Strengths
» |Includesprovider-verified vaccinations
= Surveyisadministeredinall immunization program jurisdictions

» Estimatesof vaccination coverage using a standard methodology across
programs

Limitations
» Resultscan take approximately oneyear to produce/publish
= Challengeto interpret changesin coverageovertimeat the awardee level

» NISsamplesize perstate limited (~400perestimation areafor most areas)
= NISprovideslimited estimatesforlocal areas



Comparing NISand IIScoverage estimates

o Why compare?
= Respond toinquiries from stakeholders (e.g.state/local leadership)
= Proxy forcompletenessof [ISdata
= Justify investmentsin IIS

o Challenges to comparing

= Differencesin coverage might result from
» Differencesindatacollectionor analysismethodologies
* Biasesin oneor both systems
* Both

= Distinguishing between these makes interpretation of comparison
results difficult



NIS-IISMatch Project

o Comparesvaccination historiesin the lISto those
collected during the NISprovider record check for
children in the NISsample

a Strengths
= Available to any immunization program
= Offered annually for NISand NIS-Teen
» Robust methodology with child-level (1-to-1) comparisons

0 Limitations
= Some lIScannot participate due to data sharing restrictions
= Cost ~$40-50,000 per Match
» Resultsavailable 2-3 years after the year of assessment
= Onlyincludeschildren in the NISwho had adequate provider data



NISvs. lIScoverage estimates
o CDCreceives multiple requests for technical assistance
for comparing NISand lIScoverage estimates each year

o CDC'sability to provide evidence-based guidance has
been limited

0 Individual awardees have developed multiple different
approaches to comparing estimates



Project Objectives

o Develop and test methods for generating |1S-based
coverages estimates that are comparable to NIS

= Minimize datacollection/analysis differences,wherever possible

0o Provide evidence-based guidance to all immunization
programsusing tested methodologies

= Allow programsto generate comparable estimatesin atimely
manner at reduced cost



Methods

1. Analyze lISSentinel Site datato “replicate” NIS
methodology for 19-35 month olds

2. Analyze NISdatato“replicate” IIS-based coverage
methodology for 19-35 month olds

3. Analyze lISSentinel Site data using “traditional”
population-based methods

4. Compareresultsfrom approaches#1 - #3

Sentinel Stes—MI,MN, ND,NYC,OR, WI
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Methods

Analyze IISSentinel Site datato “replicate” NIS
methodology for 19-35 month olds

=  Will present preliminary datafrom one“replication” approach in
thispresentation

= Other“replication” approaches will be explored in the future

Analyze NISdatato“replicate” lIS-based coverage
methodology for 19-35 month olds

=  Will explore thismethod in the future

Analyze IISSentinel Site data using “traditional”
population-based methods

Compare results from approaches #1 - #3



NIS Methodology

1. Identify the sample frame for Quarter 1 (i.e. a
batch of phone numbers for RDD)

2. Divide the sample frame for the Quarter into
26 replicates (i.e. sub-sample frames)

3. Initiate phone calls for the 1%/next replicate

4. Determine if identified child is age-eligible
(i.e. 19-35 months of age at any time during the
Quiarter); exclude all other respondents

eligible child

5. Complete household interview with family of

Date of interview = Reference Date

each enrolled child

6. Conduct provider record check (PRC) for

1st: Repeat for
2" through
26" replicate.

7a. For each child with adequate PRC
data, count number of vaccinations by
vaccine group received from:
* Birth to 19 months of age for children
aged <19 months at the Reference Date
* Birth to the Reference Date for children
19-35 months at the Reference Date
* Birth through age 35 months for children
aged >35 months at the Reference Date

7b. Determine if
additional sample is
needed.

8. Calculate coverage for each vaccine group

(# children vaccinated / total sample *100; population weights applied)

2": Repeat for
Quarter 2 through
Quarter 4 until
sufficient nis
achieved.



N = 150,000
Census = R Inflated =
100,000 120,000

- ———— o

1. Select children in lIS* consistent with
published NIS birth cohort (Jan 2010-May 2012)

2. Sample from the IIS the total number of 19-35
month olds in the jurisdiction according to
Census, inflating for quarterly ineligibility

IS Analysis to Replicate NIS Methodology

Q1 Q2 3

Q4

30,000 30,000 30,000 30,000

~N———

Age AVge
Eligible Ineligible
25,000 5,000

A

3. Randomly assign each sampled child to
Quarter 1 — Quarter 4

4. Determine if identified child is age-eligible (i.e.
19-35 months of age at any time during the
Quatrter); exclude all other respondents

» 5. For each child within an assigned quarter,
Week 1 Week 2 Weeks 3-13 . “ . P
~1.923 ~1.923 Etc. randomly assign a “week of household interview
(week 1-13)
6. For each child in the sample, set the
Reference Date as the Wednesday of the
assigned week/quarter.
v v v
Week 1 Week 2 Weeks 3-13 7. For each child in the sample, count number of
Va;i'iﬁg?e q va;;i'i(r);itse q vacIcE:itr?éte q vaccinations by vaccine group received from:
 Birth to 19 months of age for children aged

\ 4 A

\ 4

<19 months at the Reference Date

» Birth to the Reference Date for children 19-
35 months at the Reference Date

 Birth through age 35 months for children
aged >36 months at the Reference Date

SUM (1,630 + 1,638 + Weeks 3-52) /

100,000 * 100

8. Calculate coverage for each vaccine group
(# children vaccinated / total sample *100)

A

Repeat 100
times to
obtain 95%
interval
estimate

* Bxcludes MOGE documented and
deceased children



“Traditional” Population-Based IIS Analysis

1. Select children in IIS* aged 19-35 months as of
December 31, 2013 (Jan 1, 2011-May, 31 2011)

2. For each child in the sample, count number of
vaccinations by vaccine group received from:
» Birth to December 31, 2013

3. Calculate coverage for each vaccine group
(# children vaccinated / Census estimate for 19-35 month olds *100)

* Bxcludes MOGE documented and
deceased children



Vaccination Definitions

Vaccination Definitions from NIS Tables*

=3 DTaP

>4 DTaP
>3 Polio
>1 MMR

Hib Full

>3 HepB

Hep B Birth
Dose

>1 Var
>3 PCV
>4 PCV
>2 HepA

Rota UTD

4313314

>3 dosesofanydiphtheriaand tetanus toxoids and pertussis vaccine including diphtheria and tetanus
toxoidsand anyacellularpertussisvaccine (DTaP/DTP/DT).

**>4 dosesofdiphtheriaand tetanus toxoidsand acellularpertussis(DTaP)vaccine.
T+t >3 dosesofanypoliovirus(Polio)vaccine.
>1 doses ofmeasles-mumps-rubella(MMR)vaccine.

Fullseries Haemophilusinfluenzae type b (Hib) vaccine:>3 or>4 doses ofHaemophilus influenzae type b
(Hib-FS)vaccine depending on producttype received (includes primaryseries plusthe boosterdose).

>3 doses ofhepatitis B(HepB) vaccine.

> 1 doseofhepatitis B(HepB) vaccine administered between birth and age 3 days.

> 1 doseofvaricella (Var)vaccine ator after child's firstbirthday,unadjusted forhistoryofvaricella disease
>3 dosesofpneumococcalconjugate vaccine (PCV).

>4 dosesofpneumococcalconjugate vaccine (PCV).

>2 dosesofhepatitis A(HepA)vaccine.

>2 or>3 doses ofRotavirus vaccine,depending on producttype received (>2 doses forRotarix®or>3 doses
for RotaTeq®

>4 doses ofDTaP vaccine,>3 doses ofPolio vaccine,>1 dose ofanyMMRvaccine,fullseries Haemophilus
influenzae (Hib-FS)vaccine,>3 doses ofHepBvaccine,>1 dose of\Var vaccine,and >4 doses ofPCV.

*http//www.cdc.gov/vaccines/imz-managers/coverage/nis/child/data/tables-2013.html



http://www.cdc.gov/vaccines/imz-managers/coverage/nis/child/data/tables-2013.html

Preliminary Results—Sentinel Site A
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Preliminary Results—Sentinel Site B
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Preliminary Results—Sentinel SiteC
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Discussion

0 Variable results acrosssites and coverage estimates

o Unknown if results reflect
» Remaining methodological issuesto be addressed in analysis
= Underreporting to lIS
= Biasesinthe NIS
= Combination of these

0 Methods and results are preliminary!



Discussion and Next Steps

Refine methods based on other known considerations
and stakeholder feedback

Analyze NISdatato“replicate” IIS-based coverage
methodology for 19-35 month olds

Pilot ISmethods with other IS

Determine “best method(s)” and circulate guidance to
awardees

Develop methods for adolescent coverage comparing
lISand the NIS-Teen
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NIS Methodology

IS Analysis to Replicate NIS Methodology

1. Identify the sample frame for Quarter1 (i.e.

a batch of phone numbersfor RDD) [S 2nd: Repeat for
Quarter 2 through

2. Divide the sample frameforthe Quarterinto Quarter 4 until

26 replicates(i.e. sub-sample frames) sufficientnis
achieved.

3. Initiate phone callsforthe 1sY/next replicate

4. Determine if identified child isage-eligible

(i.e. 19-35 monthsof age at any time during the

Quarter); exclude all otherrespondents
1St Repeat
for 2nd

5. Complete householdinterview with family of through 26"

eligiblechild replicate.

Date of interview = Reference Date

6. Conduct providerrecord check(PRC) for

each enrolled child

7a. Foreach child with adequate
PRC data, count number of

7b. Determine if additional

1. Selectchildrenin IS consistent with
published NIS birth cohort (Jan 2010-May
2012)

2. Sample from the IIS the total number of 19-
35 month oldsin the jurisdiction according to
Census, inflatingfor quarterly ineligibility

3. Randomly assign each sampled child to
Quarter1 — Quarter4

4. Determine ifidentified child isage-eligible
(i.e. 19-35 monthsof age at any time during the
Quarter); exclude all otherrespondents

5. For each child within an assigned quarter,
randomly assign a “week of household
interview” (week1-13)

sample isneeded.

vaccinationsby vaccine group
received from:
¢ Birthto 19 monthsof age for
children aged<19 monthsat
the Reference Date
e Birth to the Reference Date for
children 19-35 monthsat the
Reference Date
e Birth through age 35 monthsfor
children aged>35 monthsat
the Reference Date

8. Calculate coverage foreach vaccinegroup

(# children vaccinated / total sample *100;
population weightsapplied)

6. For each child inthe sample, setthe
Reference Date as the Wednesday of the
assigned week/quatrter.

7. For each child in the sample, count number

of vaccinationsby vaccine groupreceived from:
» Birthto 19 monthsof age for children

aged <19 monthsat the Reference Date

«  Birth to the Reference Date for children
19-35 monthsat the Reference Date

» Birth through age 35 monthsfor children

aged >35 monthsat the Reference Date

8. Calculate coverage foreach vaccinegroup
(# children vaccinated / total sample *100)

Repeat 100
timesto
obtain CI



Preliminary Results—Sentinel Site D
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Preliminary Results—Sentinel Site E
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