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Abstract

Introduction: National Immunization Survey-Child data are used widely to assess childhood
vaccination coverage in the U.S. This study compares National Immunization Survey-Child
coverage estimates with estimates using other supplementary data sources.

Methods: Retrospective analyses in 2021 assessed vaccination coverage of privately insured
children for vaccines recommended by the Advisory Committee on Immunization Practices by
age 2 years, using the 2015-2018 MarketScan Commercial Claims and Encounters databases and
the 2018-2019 Healthcare Effectiveness Data and Information Set. The coverage estimates were
compared statistically with those using the 2016—-2018 National Immunization Survey-Child.

Results: Estimated coverage ranged from 69.9% (=2 doses of influenza vaccine) to 95.0%

(=3 doses of diphtheria, tetanus toxoids, and acellular pertussis vaccine) using the MarketScan
Commercial Claims and Encounters data and from 68.0% (=2 doses of influenza vaccine) to
92.2% (=1 dose of measles, mumps, and rubella vaccine) using the Healthcare Effectiveness

Data and Information Set. The difference between the MarketScan Commercial Claims and
Encounters and National Immunization Survey-Child estimates ranged from 0.1 to 4.3 percentage
points and was statistically significant for 6 of the 13 assessed vaccines/doses and percentage

of children receiving no vaccinations. The difference between the Healthcare Effectiveness Data
and Information Set and National Immunization Survey-Child estimates ranged from 0.4 to 7.2
percentage points and was statistically significant for 6 of the 10 assessed vaccines/doses.
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Conclusions: For certain vaccines and populations of interest, the National Immunization
Survey-Child, MarketScan Commercial Claims and Encounters, and Healthcare Effectiveness
Data and Information Set data might give comparable coverage of privately insured children.

INTRODUCTION

The Advisory Committee on Immunization Practices recommends that children be
vaccinated against 14 potentially serious illnesses.! Routine childhood vaccination coverage
is generally high in the U.S.2-8 The National Immunization Survey-Child (NIS-Child),

a random-digit-dial telephone survey with provider validation created by the Centers for
Disease Control and Prevention, has been used to assess childhood vaccination coverage
since 1994.2-4 Vaccination coverage estimates from survey data are usually higher than
estimates from administrative data (e.g., insurance claims).®10 NIS-Child estimates may be
biased because of threats such as incomplete sample frame, nonresponse bias, or errors in
classification of vaccination status,1! whereas estimates using administrative data may be
biased because vaccinations outside the administrative system are not captured.®-10 Survey
and administrative data have perceived strengths and limitations; neither represent a clear
gold standard.

To the best of the authors’ knowledge, this study is the first to evaluate NIS-Child and other
supplementary data sources, including MarketScan Commercial Claims and Encounters
(CCAE) and the Healthcare Effectiveness Data and Information Set (HEDIS), for childhood
vaccination assessment. Although NIS-Child is used widely, researchers increasingly turn to
alternative data for more timely access. Findings help to understand the trade-offs between
various data sources and provide additional information about current childhood vaccination
coverage.

METHODS

The 2015-2018 MarketScan CCAE and the 2018-2019 HEDIS data were used to assess
coverage with Advisory Committee on Immunization Practices—recommended vaccines
among children by age 24 months (Appendix Table 1, available online). The estimated
coverage was compared with previously published 2016-2018 NIS-Child estimates among
privately insured children (7=12,702).2

The MarketScan CCAE is a private health insurance claims database from IBM Watson
Health, with 273 million enrollees since 1995 from >120 private-sector employers and

40 health insurance plans.12 Children born in 20152016 who were continuously enrolled
in the data from birth through age 24 months and met inclusion criteria were included
(Appendix A, available online) (7=135,721), representing a segment of children in
Washington, District of Columbia and 49 states (Hawaii excluded) (Appendix Table 2,
available online). Vaccinations were identified from inpatient or outpatient claims that had
Current Procedural Terminology codes or Healthcare Common Procedure Coding System
codes indicating vaccine administration and products (Appendix B, available online). Some
children (77=18,016; 13.3%) had vaccine administration without information on vaccine
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products (Appendix Table 3, available online). The missing information was imputed from
children in the same state with complete vaccination information by mean imputation.

The HEDIS data are used for quality assessment by the National Committee for Quality
Assurance for managed care health plans that cover about 191 million enrollees, including
coverage for a series of childhood vaccines by age 24 months, submitted by insurance
companies on the basis of data collected from claims, medical records, or surveys

of members and providers (Appendix C, available online).13 The observation unit is
vaccination coverage among a preselected sample born in 2015-2016 for each private
insurance plan. The analytical HEDIS sample included 348 plans for 2018 and 363 plans
for 2019, with 442,774 children aged 2 years from Washington, District of Columbia and 50
states (Appendix Table 4, available online). Overall vaccination coverage was calculated as
the weighted average coverage, using the total enrollment as the weight.

There were several important differences across coverage measurement or data (Appendix
D). For sensitivity analyses, the coverage was re-estimated using MarketScan CCAE that
excluded the children with missing information on vaccine products. Moreover, HEDIS
included managed care plans only, and NIS-Child had no information on plan types.
MarketScan CCAE were used to examine whether the coverage among children in managed
care plans was different from the overall coverage.

Differences in coverage estimates between data sets were assessed in percentage points by
2-sample ztests for proportions. This secondary study did not require IRB approval.

Coverage from MarketScan CCAE ranged from 69.9% (95% CI1=69.7, 70.2) for >2 doses of
influenza vaccine to 95.0% (95% C1=94.9, 95.2) for =3 doses of diphtheria, tetanus toxoids,
and acellular pertussis vaccine (DTaP). Coverage from HEDIS ranged from 67.3% (95%
ClI=67.0, 67.6) for =2 doses of influenza vaccine to 92.2% (95% CI1=92.0, 92.4) for >1 dose
of measles, mumps, and rubella vaccine (MMR). Coverage from NIS-Child ranged from
68.5% (95% CI=66.6, 70.4) for =2 doses of influenza vaccine to 96.9% (95% C1=96.3, 97.5)
for =3 doses of DTaP (Table 1).

Many of the coverage estimates from MarketScan CCAE and HEDIS were within 3
percentage points of the corresponding NIS-Child estimates (Appendix Figure 1, available
online). The difference between NIS-Child and MarketScan estimates was statistically
significant for 6 vaccines/doses: =3 doses of DTaP (1.9, 95% Cl=1.3, 2.5), =3 doses of
inactivated poliovirus vaccine (IPV) (4.3, 95% CI=3.6, 4.9), =1 dose of MMR (1.2, 95%
Cl=0.3, 2.1), =3 doses of any Haemophilus influenzae type b conjugate vaccine (Hib) (1.5,
95% CI1=0.4, 2.7), full series of Hib (2.1, 95% CI=0.4, 3.9), and >1 dose of varicella vaccine
(1.0, 95% CI=0.1, 1.8). The difference in the percentage of children without vaccinations
was also significant (0.9, 95% Cl= -1.2, -0.7) (Table 1). Coverage of =3 doses of hepatitis
B vaccine (HepB) was not assessed using MarketScan CCAE.

The difference between NIS-Child and HEDIS estimates was statistically significant for
6 vaccines/doses: =4 doses of DTaP (1.4, 95% CI=0.0, 2.9), =3 doses of IPV (5.4, 95%
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Cl=4.7, 6.1), =21 dose of MMR (1.5, 95% CI=0.6, 2.4), =3 doses of any Hib (3.3, 95%
Cl=2.2, 4.5), =1 dose of varicella vaccine (1.2, 95% CI=0.4, 2.1), and =3 doses of HepB
(7.2, 95% Cl=6.1, 8.3) (Table 1). Coverage of =3 doses of DTaP, primary and full series of
Hib, and =3 doses of pneumococcal conjugate vaccine were not assessed using HEDIS.

The MarketScan estimates that excluded children with missing information on vaccine
products were similar to the main estimates. The estimates among only children in managed
care plans in the MarketScan CCAE sample were also similar to the overall estimates
(Appendix Table 5, available online).

DISCUSSION

Limitations

Vaccination coverage among privately insured children estimated from MarketScan CCAE
and HEDIS was similar to the NIS-Child estimates, in line with the findings of recent
studies.314 The differences between the coverage estimates were small for most vaccines/
doses, with some significant differences noted for =3 doses of IPV, =3 doses of any Hib, and
>3 doses of HepB. Possible reasons include lower uptake of certain individual vaccines (IPV
and Hib) and missing birth dose (HepB) in claims.

The comparisons indicate that the bias in NIS-Child estimates may be small. Coverage
estimates from MarketScan CCAE may be biased because claims do not capture
vaccinations not submitted for reimbursement.1> That potential bias may also affect
estimates from HEDIS, a proportion of which are based on information collected from
claims. Nevertheless, the differences among the 3 data sources are small for most assessed
vaccines. Therefore, for vaccines that are unlikely missing in claims or medical records,
claims or HEDIS data might be a reliable source to assess coverage among privately insured
young children, especially for those covered by plans included in the data (Appendix D,
available online).

Missing vaccine information in MarketScan CCAE was imputed. However, the sensitivity
analysis showed no impact on the coverage estimates. The comparison between NIS-Child
and HEDIS estimates might be biased if children on managed care plans in NIS-Child

had different vaccination coverage from that of the total sample. The sensitivity analysis
indicated that the results were unlikely to be driven by children not covered by managed care
plans in NIS-Child. There might be temporal differences between the data; however, they
were unlikely to drive the results because only 2 birth cohorts were included. There were

no sufficient data to investigate how the comparisons reflected the differences in sample
characteristics.

CONCLUSIONS

This assessment shows that national vaccination coverage among privately insured children
by age 24 months was generally high. Despite concerns regarding bias in survey and
administrative data, this study shows small differences in coverage estimates among NIS-
Child, MarketScan CCAE, and HEDIS for most assessed vaccines that are sufficiently
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captured in claims or medical records—indicating that for those vaccines, these 3 types of
data could be used to assess coverage among privately insured young children in the U.S.
Future studies could explore other types of data, such as electronic health records.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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