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ABSTRACT
Older adults are at great risk of developing serious complications from seasonal influenza. We explore
vaccination coverage estimates in the Medicare population through the use of administrative claims data and
describe a tool designed to help shape outreach efforts and inform strategies to help raise influenza
vaccination rates. This interactive mapping tool uses claims data to compare vaccination levels between
geographic (i.e., state, county, zip code) and demographic (i.e., race, age) groups at different points in a season.
Trends can also be compared across seasons. Utilization of this tool can assist key actors interested
in prevention – medical groups, health plans, hospitals, and state and local public health authorities – in
supporting strategies for reaching pools of unvaccinated beneficiaries where general national population
estimates of coverage are less informative. Implementing evidence-based tools can be used to address
persistent racial and ethnic disparities and prevent a substantial number of influenza cases and hospitalizations.
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Introduction

Every year, seasonal influenza has a dramatic impact on mor-
tality and morbidity, particularly in older adults who are dis-
proportionately impacted by influenza and its complications.1-5

This population is more likely to have prolonged hospital days,
be admitted to intensive care units, and have more influenza-
related deaths and hospitalizations than any other age group.6-9

While older adults comprise only 15% of the U.S. population,
in the 2015–2016 influenza season, 50% of influenza-associated
hospitalizations and 64% of pneumonia and influenza deaths
were in this cohort.5

Vaccination is an important tool to prevent influenza infec-
tion. Increased access to vaccination services through expanded
locations like pharmacy venues, as well as more vaccine options
such as high-dose and adjuvanted vaccines hold promise for
improving the health and well-being of this population. Vaccina-
tion coverage in adults age 65 years and older can be improved,
particularly among minority populations.10-11 Insurance coverage
for this population is through the federal health insurance pro-
gram Medicare which provides coverage for over 55 million
Americans, including virtually all people age 65 years or older
and younger adults with permanent disabilities or end-stage renal
disease. Most of the beneficiary population is enrolled in fee-for-
service (FFS) coverage, which includes inpatient hospital services
(Part A) and preventive services like the seasonal influenza vacci-
nation (Part B) at no cost to the beneficiary.

In this paper we describe the use of administrative claims
data to obtain timely vaccination status of the Medicare FFS

population. We utilize these data to estimate vaccination cover-
age among the Medicare population and to populate a geo-
graphic mapping tool that visualizes vaccination coverage
among different geographic units (e.g., zip codes) in near-real
time, approximately one week after vaccination occurs. The
tool – supported by the Centers for Medicare and Medicaid
Services (CMS) and the National Vaccine Program Office
(NVPO) – is available online (https://www.hhs.gov/nvpo/
about/resources/interactive-mapping-tool-tracking-flu-vaccina
tions/index.html).12 It was developed to identify geographic
areas with low influenza coverage to help public health partners
implement targeted evidence-based interventions and increase
vaccination coverage in this high risk population.

Results

According to Medicare FFS administrative claims data, influ-
enza vaccination coverage estimates have hovered around 50%
for the last decade (Table 1). Table 1 summarizes influenza vac-
cination coverage estimates from the 2006–2007 through to the
2015–2016 influenza seasons, with the majority of claims
observed between October and March. Fig. 1 demonstrates
how this seasonal trend is presented on the mapping tool’s
Trend Map, as vaccinations begin in earnest in September and
start to plateau by the end of the calendar year. The trend map
summarizes the cumulative growth in national coverage during
the 2015–2016 influenza season, illustrating higher coverage
among white beneficiaries than black beneficiaries. In each of
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the last four influenza seasons, coverage increased modestly
from 47% in 2006–2007 to 50% (Table 1). Coverage can be
improved particularly among men, blacks and Hispanic benefi-
ciaries, and those living in rural areas or who are dually-
enrolled in Medicare and Medicaid. Fig. 2 presents an example
of the heat map, which demonstrates a wide range in vaccine
coverage estimates across zip codes in Sacramento County, CA
during the 2015–2016 influenza season.

Discussion

This tool can be important to informing state and local partners
about underutilization and access to care concerns in their
respective regions. The publically available web-based data can
be utilized by public health officials who track population-level
coverage at the state and local levels; or researchers who may
be evaluating pilot behavioral interventions to increase vaccina-
tion outcomes in specific zip codes; and the general public who
may wish to track vaccination coverage estimates in their com-
munity in older adults. Those interested in obtaining the raw
data can do so through the HHS Flu Vaccination Application
Programming Interface (https://fluvaccineapi.hhs.gov/). More-
over, this tool provides an opportunity for two potential uses:
1) to identify groups covered by Medicare FFS with low vacci-
nation coverage estimates that can be targeted with specific
campaigns and interventions and 2) to assess the impact of said
interventions by monitoring vaccination rates before and after
implementation.

The tool may be able to enhance conventional strategies
(e.g. reminder recalls) for boosting vaccination rates that have
been stagnant for nearly a decade. Data from this tool can be
used in conjunction with tools that have the highest interven-
tional capacity such as electronic health data records or health
alert systems to target beneficiaries, and may provide
enhanced opportunities to raise coverage rates.15 The granular
data provided by this tool can be useful to tailor approaches
to specific pockets and populations of need. For example, this
tool can be used to tailor mail and telephone reminders to zip

codes with low vaccination coverage or establish new venues
for vaccination in close proximity to large pockets of unvacci-
nated beneficiaries.

We recognize the limitations of these data. Our vaccine cov-
erage estimates are based on FFS claims submitted to CMS and
do not reflect vaccinations received by Medicare beneficiaries
for which reimbursement is not filed by the provider (e.g., ben-
eficiaries who are working and receive their vaccinations
through their employer worksite wellness program and do not
file a claim with Medicare). Therefore, the estimates provided
here may be an underestimation of true vaccination coverage.
Furthermore, only claims for FFS Medicare beneficiaries are
included. As of 2017, these beneficiaries represented 70% of all
Medicare beneficiaries. While these data may not be generaliz-
able to the broader population, it represents a significant pro-
portion of older adults. Future research can include an
evaluation of the utility of the tool by various users. For exam-
ple, state level vaccination rates are used for different purposes
(e.g. vaccine tracking versus interventions) than zip-code level
rates. Additionally, usability testing of the map itself (e.g. choice
of color-coding schemes) may also be useful in improving this
practical application of administrative data to support a public
health problem.

Methods

In this paper we estimate influenza vaccination coverage among
Medicare FFS beneficiaries from the 2006–07 through 2015–16
influenza seasons (Table 1). We also describe a data visualiza-
tion tool that disseminates vaccination estimates (and the raw
data used to calculate them) to the public (Figs. 1 and 2).

Data variables

Vaccination variable: Each influenza vaccine season spans
August through July of the next year, and vaccination cover-
age estimates are calculated weekly. Each weekly denominator
consists of Medicare beneficiaries continuously-enrolled in

Figure 1. Screenshot of the national flumap vaccination coverage estimates by week. This screen shot enables users to display vaccination rates in accordance to selected
color-coded attributes to yield trends, a visual display of near-real time national vaccination coverage rates for influenza vaccination by selected race, 2015–2016. Source:
https://www.hhs.gov/nvpo/about/resources/interactive-mapping-tool-flu-vaccination-claims-by-week/index.html?language D en.
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Part A (hospital insurance) and Part B (medical insurance)
from the start of the season in order to minimize unobserved
vaccinations. Each week, Part B Medicare claims are queried
for these patients and vaccinations are identified using Com-
mon Procedure Terminology (CPT) codes recorded on those
claims; there is a distinct CPT code for each vaccine formula-
tion payable by Medicare. These claims data are subject to a
delay of one to two weeks, meaning that a patient in the
denominator may not be considered vaccinated for up to two
weeks after the vaccination took place. Once a patient is con-
sidered vaccinated, they remain vaccinated for the rest of the
season; vaccination status is reset at the start of the subsequent
season.

Demographic and zip code variables: Demographic (race
and age) and geographic (zip code, county, state) characteristics
are assigned to each patient using the Medicare Enrollment
Database and are used to stratify coverage estimates in our ana-
lytic file (Table 1) and web tools (Figs. 1 and 2).

Interactive web-based visualization tool

The NVPO accumulates the results described above and gener-
ates two interactive web-based visualization tools to disseminate
this information to the public. One is a heat map that presents

vaccination coverage estimates in the current flu season for
demographic and geographic patient groups13; the other is a
trend chart that displays the cumulative growth of vaccination
rates over time, across years and again between different patient
groups.14 Demographic stratifications include age and race,
whereas geographic stratifications include state, county, and zip
code. When viewing estimates by race, a disparity metric is cal-
culated; similar to a rate ratio, this represents the difference
between the estimates among beneficiaries in a particular racial
group compared to white beneficiaries of the same age. Negative
values mean the coverage estimate is lower than for the compa-
rable white group, positive values mean the rate is higher.

Conclusion

The risk of influenza complications is highest for the Medicare
population so protecting this group of older adults, is critically
important. Different communities and health systems may
wish to tackle the problem of low influenza vaccination cover-
age in various ways. We provide this tool as a means to support
strategies aimed particularly at populations that are not getting
vaccinated (i.e. areas of lowest vaccination rates).

Looking forward, additional data inputs to this tool could be
helpful to informing strategies to raise influenza coverage rates

Figure 2. Screenshot of the flumap dashboards. This screen shot enables users to display vaccination rates in accordance to selected color-coded attributes to yield the
flumap, a visual display of near-real time vaccination coverage estimates for influenza vaccination by county and zip code, 2015–2016 (Sacramento, California). Source:
https://www.hhs.gov/nvpo/about/resources/interactive-mapping-tool-tracking-flu-vaccinations/index.html.
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and may be considered as additional fields in the future. Poten-
tial enhancements to this tool such as allowing stratification by
gender and dual eligibility with Medicaid could also be useful
to increasing outreach and targeted interventions. Reaching all
beneficiaries with key health reminders frequently and in con-
venient locations for vaccination would be ideal. However, with
limited resources, health systems and providers must make
decisions on where to target efforts. This tool was designed to
support strategies to increase recommended vaccinations in
this beneficiary population. Concerted effort to ensure all bene-
ficiaries receive a vaccine recommendation and offer from their
provider is important.16 At a time when the number of access
points to vaccination have increased, particularly with phar-
macy venues, the environment is ripe to take advantage of
opportunities to raise influenza vaccination rates.Disclaimer
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