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Abstract

Introduction: A composite adult immunization status measure is currently under consideration
for adoption into the Healthcare Effectiveness Data and Information Set. This paper complements
the Healthcare Effectiveness Data and Information Set health plan—level measure testing efforts by
examining use of survey-based self-reported vaccination data to assess composite adult
immunization coverage and identify limitations to using survey data to measure progress.

Methods: The 2015 National Health Interview Survey data were used in 2017 to calculate
estimates for a composite of selected vaccines routinely recommended for adults aged = 19 years,
overall and in three age groups: 19-59, 60-64, and = 65 years for tetanus and diphtheria toxoids
(Td); tetanus toxoid; reduced diphtheria toxoid; and tetanus, diphtheria, acellular pertussis vaccine
(Tdap); and herpes zoster, pneumococcal, and influenza vaccines.

Results: Composite coverage for adults aged =19 years including receipt of Tdap in the past 10
years and influenza vaccination was 11.9%, ranging from 6.3% in adults aged 60-64 years to
13.7% in adults aged 19-59 years. Excluding influenza, composite coverage was 20.7%, ranging
from 8.1% (adults aged 60—64 years) to 25.2% (adults aged 19-59 years). In a composite
including any Td-containing vaccine in the past 10 years, coverage including influenza vaccination
for adults aged =19 years was 23.4%, ranging from 12.6% (adults aged 60-64 years) to 25.7%
(adults aged 19-59 years). Excluding influenza, composite coverage was 51.4%, ranging from
15.8% (adults aged 60-64 years) to 63.0% (adults aged 19-59 years).

Conclusions: Survey-based vaccination data may under- or over-estimate coverage, but most
adults require at least one additional vaccination by any metric. A composite measure provides a
single focal point to promote adherence to standards of care.
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INTRODUCTION

Adults in the U.S. experience a considerable burden of vaccine-preventable disease;
however, coverage with most Advisory Committee on Immunization Practices (ACIP)
recommended vaccines!? remains well below Healthy People 2020 targets.3* An age-
stratified composite adult immunization status (AIS) measure is currently under
consideration for adoption into public and private healthcare quality measurement programs.
5 Measurement and feedback on vaccination coverage is an evidence-based strategy to
increase vaccination uptake; adoption of a composite quality measure may facilitate and
promote use of this strategy.5

Composite performance measures, which combine multiple measurement elements into a
single construct, can be used to assess’ performance of the healthcare system and health
plans in addition to progress made on individual measure components. Composite measures
of recommended childhood vaccines have long been used to monitor healthcare quality and
prevention efforts,*® and a composite measure for adolescent vaccinations was recently
introduced.® Conversely, no composite measures for adult vaccination exist, though
individual measures for influenza and pneumococcal vaccination are available.®

In 2016, the National Adult Immunization Plan was introduced to guide and support
implementation of adult immunization standards of care across the U.S.; one National Adult
Immunization Plan objective is evaluation and enhancement of targeted improvement
initiatives.10 In pursuit of this objective, the Indian Health Service tested the feasibility of,
and subsequently implemented, an adult immunization composite measure that assesses
receipt of all routine adult vaccinations as an Indian Health Service health system
performance measure. Building on the success of this effort, the National Vaccine Program
Office funded the National Committee on Quality Assurance to develop and test an AIS
composite measure among patients in health plans as a possible Healthcare Effectiveness
Data and Information Set (HEDIS®)!! 2019 measure. Having an AIS composite measure
and identifying a national benchmark will be important for assessing progress. This paper
complements HEDIS® health plan-level measure testing efforts by examining use of survey-
based self-reported vaccination data to assess immunization coverage of routinely
recommended adult vaccines and identify limitations to using survey data to measure
progress.

METHODS

Data from the 2015 National Health Interview Survey (NHIS) were analyzed in 2017 to
determine baseline estimates for a composite measure of vaccination coverage for select
vaccines routinely recommended for all adults aged =19 years (tetanus and diphtheria
toxoids [Td]; tetanus toxoid; reduced diphtheria toxoid; and tetanus, diphtheria, acellular
pertussis vaccine [Tdap]; and influenza vaccines) or indicated based on age (herpes zoster
and pneumococcal vaccines) and three age groups (age 19-59, 60-364, and =65 years)
based on the vaccines recommended for that age group (Table 1). Estimates were calculated
as the weighted proportion of respondents who reported receiving tetanus toxoid-containing
(Td or Tdap), Tdap, herpes zoster, and pneumococcal vaccines using definitions from a
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previous report,3 producing nationally representative vaccination coverage estimates.
Influenza vaccination coverage estimates were based on reported receipt of influenza
vaccination in the past 12 months. Pneumococcal vaccination was assessed only in those
aged =65 years; coverage among people aged 19-64 years with medical conditions that
increase the risk for pneumococcal disease is not included in this composite measure.

Estimates for the AIS measures were calculated to include Tdap vaccine in the past 10 years
(Method 1) or any tetanus-toxoid—containing vaccine in the past 10 years (Method 2), and
both with and without influenza vaccination in the past 12 months. Respondents who did not
answer yesor noto questions about vaccination with any vaccine or those who answered
don’t know were excluded from the analysis (Method 1: 38.7%-40.9%, Method 2: 5.6%—
9.0%; Table 2). In addition, to estimate Tdap coverage among those who reported tetanus
vaccination, those who were not told or did not know vaccine type (Td or Tdap), refused to
answer, or for whom data were not obtained were also excluded (54.3% of those reporting
tetanus vaccination). Point estimates and 95% Cls were calculated using SAS, version 9.3
and SUDAAN, version 11, to account for the complex sample design.

RESULTS

Table 3 presents a composite estimate of overall vaccination coverage among adults who
have received the selected vaccines that are recommended for their age groups based on
receipt ofTdap in the past 10 years (Method 1) or Td or Tdap in the past 10 years (Method
2), including or not including influenza vaccination. Vaccination coverage for the AIS
measure including receipt of Tdap in the past 10 years (Method 1) and influenza vaccine
was 11.9% for adults aged >19 years, 13.7% for adults aged 19-59 years, 6.3% for adults
aged 60-64 years, and 7.4% for adults aged >65 years (Table 3). The AIS measure including
receipt of Td or Tdap in the past 10 years (Method 2) and influenza vaccination was 23.4%
for adults aged >19 years, 25.7% for adults aged 19-59 years, 12.6% for adults aged 60-64
years, and 19.2% for adults aged >65 years.

Excluding influenza vaccination, the AlS measure including receipt of Tdap in the past 10
years (Method 1) was 20.7% for adults aged >19 years, 25.2% for adults aged 19-59 years,
8.1% for adults aged 60-64 years, and 8.2% for adults aged >65 years. Vaccination coverage
for the AIS measure excluding influenza vaccination and including receipt of Td or Tdap in
the past 10 years (Method 2) was 51.4% for adults aged >19 years, 63.0% for adults aged
19-59 years, 15.8% for adults aged 60—64 years, and 8.2% for adults aged >65 years (Table
3).

Coverage with individual component vaccines is also shown in Table 3. Overall and for
adults aged >19 years, component coverage was 43.3% for influenza received in the last 12
months, 61.6% for Td or Tdap received in the last 10 years, 23.1% for Tdap received in the
past 10 years, 30.6% for herpes zoster ever received, and 63.6% for pneumococcal ever
received.
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DISCUSSION

The present findings highlight current gaps in national vaccine coverage with recommended
adult vaccines and offer a single measure for assessing the success of overall adult
vaccination efforts. From the AIS measure, most adults surveyed were missing one or more
recommended vaccines, indicating the need to focus efforts to improve the overall vaccine
delivery system for adults. As described here, estimates for age-appropriate composite
immunization measures can be obtained using selfreported vaccination data, though there
are challenges in constructing a measure that spans an adult’s lifetime and establishing a
national benchmark using self-reported data from a single source.

In this analysis, age-appropriate composites were tested based on age indications for
selected vaccines. Results from this analysis varied based on the individual measure
components. Composite estimates cannot exceed coverage for the measure component with
the lowest coverage, which was Tdap in all age groups. Together with a composite measure,
tracking individual coverage metrics in practice settings is needed to increase vaccination
coverage and establish a national baseline for measuring progress on the AIS measure.
Providers, payers, and health plans could use results from individual vaccination
components of the AIS measure to facilitate targeted interventions, such as reminder-recall
systems and other outreach®; these interventions are agnostic to individual vaccines and age
groups and could therefore increase performance on the overall composite measure even if
directed toward coverage with a specific vaccine.

These findings highlight current gaps in coverage in the overall composite and in individual
metrics at the national level. Immunization coverage rates may increase for non-targeted
vaccines or age groups as a result of efforts to increase AIS measure coverage. Composite
measures for childhood vaccination have been widely adopted and incorporated into existing
national performance measurement sets, such as HEDIS®11 and Healthy People 2020, to
monitor and support activities to increase immunization coverage levels in these age groups.
Incorporating an adult immunization composite measure, such as the AIS measure discussed
here, can serve a similar purpose, and provides a broader view of the overall vaccine delivery
system for adults by offering a single estimate of all adults who are not fully protected by
recommended vaccines.

There are unique aspects of influenza vaccination to consider when constructing composite
vaccination measures. Influenza vaccine is widely available in many non-clinical settings,
and adults often see multiple healthcare providers.12-15 Both of these factors increase the
burden of capturing influenza vaccination data from scattered records; increased use of
immunization information systems for adult vaccinations could mitigate this concern. In
addition, influenza vaccine is given annually and is only available at certain times of year, so
measurement time periods may heavily influence composite estimates. Coverage with
composites including influenza vaccine would be artificially low when influenza vaccine is
not being administered, unless adjustments are made to take the seasonal nature of influenza
vaccination into account. Finally, influenza vaccination coverage among older adults is
relatively high due to the historic focus on vaccination of adults aged 65 years and older,
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whereas coverage is lower in younger adults, underscoring the importance of age-stratified
composites.

These analyses demonstrate substantially different results, based on whether the composite
metric is restricted to Tdap vaccination or includes any tetanus toxoid-containing vaccine.
For non-pregnant adults, ACIP recommends a single lifetime dose of Tdap in place of one
decennial Td booster. Only 23.1% of adults aged 19 years and older reported receipt of a
Tdap vaccine in the past 10 years, placing a low upper limit on achievable measure estimates
when Tdap is included.

The Tdap estimates are subject to considerable uncertainty. Respondents who reported
tetanus vaccination but were unable to say whether Td or Tdap was used (54.3%) were
excluded from estimations of Tdap coverage, creating a potential for bias. Tdap is a once-in-
a-lifetime vaccine for non-pregnant adults, but NHIS only captures data on Td-containing
vaccines received in the past 10 years. Tdap given more than 10 years ago is not captured in
the NHIS, which could lead to underestimation of actual vaccination coverage. The need for
a lifetime “look-back period” for composite measures including Tdap vaccine should be
considered when identifying data sources to be used for assessment in clinical practice
settings.

Measuring pneumococcal vaccination over time for people aged 65 years and older presents
unique challenges. The ACIP currently recommends routine use of 13-valent pneumococcal
conjugate vaccine (PCV13) in series with 23-valent pneumococcal polysaccharide vaccine
(PPSV23) among adults aged 65 years and older,16:17 replacing the previous
recommendation that adults aged 65 years and older should be vaccinated with a single dose
of PPSV23.16 The recommended intervals between PCV13 and PPSV23 differ by age, risk
group,1® and timing of doses received.1” This complex recommendation has implications for
measurement given the challenges of ascertaining an adequate medical history of PPSV23
receipt in adults aged 65 years and older.

Although the NHIS-based pneumococcal estimate does not distinguish PCV13 from
PPSV23, the estimated coverage (63.6%) for any pneumococcal vaccine administered
provides an overall benchmark in assessing the current immunization gap for adults aged 65
years and older. Beginning in 2018, NHIS will include a question on the number of doses of
pneumococcal vaccine ever received.19 Even though this will not allow ascertainment of the
type of pneumococcal vaccine received, it will allow better monitoring of ACIP
recommendations for individuals aged 65 years and older, because most people who report
receipt of at least two doses of pneumococcal vaccine will be in the target group for the
PCV13 -PPSV23 series. In addition, Medicare claims data can serve as an additional data
source in determining the receipt of PCV13 and PPSV23 for future refinement of the
measure.20 Setting up mechanisms or algorithms in practice settings to track up-to-date
pneumococcal vaccination status for practice-based composite measurement will be
challenging. Consideration will need to be given to documenting vaccination history,
identifying the presence of medical conditions indicating the need for PCVV13 and more than
a single dose of PPSV23 in people under 65 years, as well as the order and timing of the
type of vaccine received.
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As with all survey data, there are limitations to use of the NHIS for target setting and
monitoring. First, the NHIS sample excludes people in the military and those residing in
institutions, which might result in under- or overestimation of vaccination coverage levels.
Second, the response rate for the 2015 NHIS was 55.2%. Nonresponse bias can result if
respondents and nonrespondents differ in their vaccination rates. Third, reported vaccination
status was not validated by medical records; self-report of vaccination might be subject to
recall bias. Young adults, particularly, might not be able to recall accurately vaccines
received as infants or adolescents. However, adult self-reported vaccination status has been
shown to 70% or more sensitive in one or more studies for influenza, pneumococcal,
tetanus-toxoid—containing, and herpes zoster vaccines, and 70% or more specific in one or
more studies for all except tetanus vaccination.21-24 Fourth, as noted, Tdap estimates are
subject to considerable uncertainty due to exclusions from estimations of Tdap coverage.
Fifth, age at vaccination is not known for adults reported having ever received pneumococcal
and herpes zoster vaccines, so it is not clear how to interpret age-specific findings among
older adults. Finally, the NHIS does not distinguish between types of pneumococcal vaccine
(polysaccharide versus conjugate), making it difficult to monitor adherence to current ACIP
recommendations indicating both types of vaccine for adults aged 65 years and older.1:2:16

Composite measures also have intrinsic limitations regardless of data source. For example,
the larger size of the aged 19-59 years group relative to the older age groups influences the
overall composite estimate for adults aged 19 years and older, masking lower composite
estimates in the older age groups because of the greater number of vaccines recommended.
This limitation is mitigated by presenting measure data by age group; age groups were
selected to reflect age ranges for routine vaccine recommendations. Further, because the AIS
measure comprises different components by age group, age standardization would be needed
to compare estimates across vaccination delivery settings with different patient age
distributions. Estimates from any AIS measure will be no higher than coverage for the
component metric with the lowest coverage.

CONCLUSIONS

A national benchmark could help monitor adherence to adult immunization standards of care
as outlined in ACIP recommendations, and encourage implementation of the National
Vaccine Advisory Committee’s Standards for Adult Immunization Practice, which call on
healthcare professionals to ensure their adult patients are fully immunized.?> Despite its
limitations, the NHIS, which uses nationally representative samples to ascertain vaccination
status, could be used to establish a national benchmark. Although analysis and action based
on individual components of the composite are essential to drive up coverage by addressing
the challenges to uptake for each individual vaccine, a view of the overall immunization
delivery system is critical to ensuring coverage for all routinely recommended ACIP
vaccines. A composite metric to monitor age-appropriate vaccination of adults provides this
view through a single construct that indicates how many adults need at least one
recommended vaccination.28
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Ideally, multiple data sources would be useful in identifying national benchmarks for an
adult immunization composite measure. Other data sources, such as those being used in the
testing of the AlS—electronic clinical data including administrative claims, medical records,
case management systems, and registries—will be necessary to fully optimize the use of this
measure. Current HEDIS® testing will identify the best measure specifications and data
sources; multiple sources will likely be needed to maximize measure validity and feasibility.
Appropriate targets for achievement will vary based on the measure specifications and data
source. This report illustrates that the AIS measure can offer additional, streamlined means
to promote and incentivize the provision of high-quality, standards-based care to include all
recommended vaccines.

ACKNOWLEDGMENTS

The authors wish to thank James Singleton, PhD, for his thoughtful insights and critical review of this manuscript.

The opinions expressed in this manuscript are those of the authors and not intended to represent the opinions of the
National Vaccine Program Office or the Centers for Disease Control and Prevention.

The authors have no financial disclosures to declare. This work was completed when Alissa C. O’Halloran was at
Leidos, Inc., Atlanta, Georgia.

REFERENCES

1. Kim DK, Riley LE, Harriman KH, et al. Advisory committee on immunization practices
recommended immunization schedule for adults aged 19 years or older—United States, 2017.
MMWR Morb Mortal Wkly Rep 2017;66(5):136—-138. 10.15585/mmwr.mm6605e2. [PubMed:
28182599]

2. Recommended immunization schedules for adults. CDC. www.cdc.gov/vaccines/schedules/hcp/
adult.html. Updated February 27, 2017 Accessed July 18, 2017.

3. Williams WW, Lu P, O’Halloran A, et al. Surveillance ofvaccination coverage among adult
populations—United States, 2015. MMWR Surveill Summ 2017;66(SS11):1-28. 10.15585/
mmwr.ss6611al.

4. Healthy People immunization and infectious diseases objectives. HHS. www.healthypeople.gov/
2020/topics-objectives/topic/immunization-and-infectious-diseases/objectives. Updated July 18,
2017 Accessed July 19, 2017.

5. Advance Notice of Methodological Changes for Calendar Year (CY) 2019 for Medicare Advantage
(MA) Capitation Rates, Part C and Part D Payment Policies and 2019 draft Call Letter. Centers for
Medicare & Medicaid Services. www.cms.gov/Medicare/Health-Plans/Medicar-
eAdvtgSpecRateStats/Downloads/Advance2019Part2.pdf. Accessed March 20, 2018.

6. Community Preventive Services Task Force. The guide to community preventive services.
Vaccination—Task Force findings. Atlanta, GA: CDC; 2018 www.thecommunityguide.org/topic/
vaccination.

7. Composite Performance Measure Evaluation Guidance. Washington, DC: National Quality Forum
www.qualityforum.org/Publications/2013/04/
Composite_Performance_Measure_Evaluation_Guidance.aspx. Published 2013 Accessed July 13,
2017.

8. Children’s Health Care Quality Measures: 2017 Child Core Set. Centers for Medicare and Medicaid
Services. www.medicaid.gov/medic-aid/quality-of-care/performance-measurement/child-core-set/
index.html. Accessed June 20, 2017.

9. Priority Setting for Healthcare Performance Measurement: Addressing Performance Measure Gaps
for Adult Immunizations. Washington, DC: National Quality Forum www.qualityforum.org/
Publications/2014/08/Priority_Setting_for_Healthcare_Performance_Measuremen-

Am J Prev Med. Author manuscript; available in PMC 2019 October 01.


http://www.cdc.gov/vaccines/schedules/hcp/adult.html.
http://www.cdc.gov/vaccines/schedules/hcp/adult.html.
http://www.healthypeople.gov/2020/topics-objectives/topic/immunization-and-infectious-diseases/objectives
http://www.healthypeople.gov/2020/topics-objectives/topic/immunization-and-infectious-diseases/objectives
http://www.cms.gov/Medicare/Health-Plans/Medicar-eAdvtgSpecRateStats/Downloads/Advance2019Part2.pdf
http://www.cms.gov/Medicare/Health-Plans/Medicar-eAdvtgSpecRateStats/Downloads/Advance2019Part2.pdf
http://www.thecommunityguide.org/topic/vaccination
http://www.thecommunityguide.org/topic/vaccination
http://www.qualityforum.org/Publications/2013/04/Composite_Performance_Measure_Evaluation_Guidance.aspx
http://www.qualityforum.org/Publications/2013/04/Composite_Performance_Measure_Evaluation_Guidance.aspx
http://www.medicaid.gov/medic-aid/quality-of-care/performance-measurement/child-core-set/index.html
http://www.medicaid.gov/medic-aid/quality-of-care/performance-measurement/child-core-set/index.html
http://www.qualityforum.org/Publications/2014/08/Priority_Setting_for_Healthcare_Performance_Measuremen-t__Addressing_Performance_Measure_Gaps_for_Adult_Immuniza-tions.aspx
http://www.qualityforum.org/Publications/2014/08/Priority_Setting_for_Healthcare_Performance_Measuremen-t__Addressing_Performance_Measure_Gaps_for_Adult_Immuniza-tions.aspx

1duosnue Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Shen et al.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Page 8

t__Addressing_Performance_Measure_Gaps_for_Adult_Immuniza-tions.aspx. Published 2014
Accessed June 20, 2017.

Gellin BG, Shen AK, Fish R, et al. The national adult immunization plan. Am J Prev Med
2016;51(6):1079-1083 10.1016/j.amepre.2016.04.014. [PubMed: 27236479]

HEDIS® and Performance Measurement. National Committee for Quality Assurance website.
www.ncqa.org/hedis-quality-measure-ment. Accessed March 30, 2018.

National Early-Season Flu Vaccination Coverage, United States, November 2016. CDC.
www.cdc.gov/flu/fluvaxview/nifs-estimates-nov2016.htm. Accessed July 17, 2017.

Lu PJ, O’Halloran A, Ding H, Williams WW, Bridges CB, Kennedy ED. National and state-
specific estimates of place of influenza vaccination among adult populations—United States,
2011-12 influenza season. Vaccine 2014;32(26):3198-3204. 10.1016/j.vaccine.2014.04.003.
[PubMed: 24731815]

Islam JY, Gruber JF, Lockhart A, et al. Opportunities and challenges of adolescent and adult
vaccination administration within pharmacies in the United States. Biomed Inform Insights
2017;9:1-10. 10.1177/1178222617692538.

Hurley LP, Bridges CB, Harpaz R, et al. U.S. physicians’ perspective of adult vaccine delivery.
Ann Intern Med 2014;160(3):161-170. 10.7326/M13-2332. [PubMed: 24658693]

Tomczyk S, Bennett MN, Stoecker C, et al. Use of 13-valent pneumococcal conjugate vaccine and
23-valent pneumococcal polysaccharide vaccine among adults aged >65 years: recommendations
of the Advisory Committee on Immunization Practices (ACIP). MMWR Morb Mortal Wkly Rep
2014;63(37):822-825. [PubMed: 25233284]

Kobayashi M, Bennett NM, Gierke R, et al. Intervals between PCV13 and PPSV23 vaccines:
recommendations of the advisory committee on immunization practices (ACIP). MMWR Morb
Mortal WKly Rep 2015;64(34):944-947. 10.15585/mmwr.mm6434a4. [PubMed: 26334788]

CDC. Use of 13-valent pneumococcal conjugate vaccine and 23-valent pneumococcal
polysaccharide vaccine for adults with immunocompromising conditions: recommendations of the
Advisory Committee on Immunization Practices (ACIP). MMWR Morb Mortal WKly Rep
2012;61(25):816-819. [PubMed: 23051612]

NHIS Data, Questionnaires and Related Documentation. CDC. www.cdc.gov/nchs/nhis/data-
questionnaires-documentation.htm. Updated March 12, 2018. Accessed March 30, 2018.

Black CL, Williams WW, Warnock R, Pilishvili T, Kim D, Kelman JA. Pneumococcal vaccination
among Medicare beneficiaries occurring after the Advisory Committee on Immunization Practices
recommendation for routine use of 13-valent pneumococcal conjugate vaccine and 23-valent
pneumococcal polysaccharide vaccine for adults aged >65 years. MMWR Morb Mortal WKkly Rep
2017;66(27):728-733. 10.15585/mmwr.mm6627a4. [PubMed: 28704347]

Rolnick SJ, Parker ED, Nordin JD, et al. Self-report compared to electronic medical record across
eight adult vaccines: do results vary by demographic factors? Vaccine. 2013;31(37):3928-3935.
10.1016/j.vaccine.2013.06.041. [PubMed: 23806243]

Mac Donald R, Baken L, Nelson A, Nichol KL. Validation of selfreport of influenza and
pneumococcal vaccination status in elderly outpatients. Am J Prev Med 1999;16(3):173-177.
10.1016/S0749-3797(98)00159-7. [PubMed: 10198654]

Mangtani P, Shah A, Roberts JA. Validation of influenza and pneumococcal vaccine status in adults
based on self-report. Epidemiol Infect 2007;135(1):139-143. 10.1017/S0950268806006479.
[PubMed: 16740194]

Zimmerman RK, Raymund M, Janosky JE, Nowalk MP, Fine MJ. Sensitivity and specificity of
patient self-report of influenza and pneumococcal polysaccharide vaccinations among elderly
outpatients in diverse patient care strata. Vaccine 2003;21(13-14):1486-1491. 10.1016/
S0264-410X(02)00700-4. [PubMed: 12615445]

National Vaccine Advisory Committee. Recommendations from the National Vaccine Advisory
Committee: Standards for adult immunization practice. Public Health Rep. 2014;129(2):115-123
10.1177/003335491412900203. [PubMed: 24587544]

Appleby J, Hodin M, Satcher D, et al. The value and imperative of quality measures for adult
vaccines. Washington, DC: Adult Vaccine Access Coalition; 2017 www.adultvaccinesnow.org/wp-
content/uploads/2016/07/AVN-White-Paper-FINAL.pdf.

Am J Prev Med. Author manuscript; available in PMC 2019 October 01.


http://www.qualityforum.org/Publications/2014/08/Priority_Setting_for_Healthcare_Performance_Measuremen-t__Addressing_Performance_Measure_Gaps_for_Adult_Immuniza-tions.aspx
http://www.ncqa.org/hedis-quality-measure-ment
http://www.cdc.gov/flu/fluvaxview/nifs-estimates-nov2016.htm
http://www.cdc.gov/nchs/nhis/data-questionnaires-documentation.htm
http://www.cdc.gov/nchs/nhis/data-questionnaires-documentation.htm
http://www.adultvaccinesnow.org/wp-content/uploads/2016/07/AVN-White-Paper-FINAL.pdf
http://www.adultvaccinesnow.org/wp-content/uploads/2016/07/AVN-White-Paper-FINAL.pdf

Page 9

Shen et al.

"3UI90BA SIssnlad Jejn|jaoe pue ‘pIoxo) eLsylydip paonpal ‘pioxo) snuela) ‘dep | ‘spioxol euayiydip
pue snuela) ‘pl ‘aulodeA apLeydoesAjod [eaoosownaud JUS[RA-EZ ‘'SZASdd au1d0eA a1ebnfuoo [easooownaud JUs[eA-ET ‘STADd ABAINS MaIAIBIU| YIeaH [BUONEN ‘SIHN ‘SNIels uoleziunwiwi }npe ‘s|v

(syuow zT 1sed) eZUBN}U|
(syruow zT 15ed) BZUBNJU|

(syruow g7 1sed) eZUBNU|

€ZA\Sdd 40
STADd ANY 48150z sadiay NV sieak QT 1sed ayj ul au1d2eA Bulureuos-p

191507 sadiaH ANV SJeak QT 1sed ay} ul auiddeA Buiureiuod-p
s1eak OT 1sed ayp ul au199eA Bulurejuod-p |

au1a9eA Bulureluoa-p 1 Aue Buipnjour dnolb

€¢ASdd d0
€TADd ANV 48150z sadiaH ANV S4eaA QT 1sed ay3 ui au1aoen dep | G9<
191502 sadiaH ANV SJeak QT 1sed ay3 ul auiddeA dep | #9-09
s1eak OT 1sed ay) ul au19oeA dep ] 65-6T

dep Buipnjour dnoif abe

(syruow zT 15ed) BZUBNJU| abe 113y] 10} papuBLILLOIaI SBUIIJBA |[B PBAISIa] OYM S} NpPe JO uoilodold  118Y) 10} PAPUSILLIOIAI SBUIDJBA |8 PAAISJAS OUM S} npe Jo uoiiodoid 613
leuondo Z POYIBIN T POYIBIN saeah ‘dnoub sby
papnN|oul SBUIDIBA
SIHN ‘sisAJeuy/ Ul pasn SPOYISIAl pue ainsesiy S|V 10 suoniulad
‘T algeL
Author Manuscript Author Manuscript Author Manuscript Author Manuscript

Am J Prev Med. Author manuscript; available in PMC 2019 October 01.



Page 10

Shen et al.

"8UI008A sIssn1ad Je|n|jaoe pue ‘ploxo) eLayydip paonpal ‘ploxol snuels) ‘dep ] ‘sploxol euayydip pue snuele) ‘p AsAINS MaIAIBIU|
UMESH [BUONEN ‘SIHN ‘SNIeIS UoleZIUNWWI 3 NPe ‘S|V "SISA[RUE U} WOy PapNIoOXe 49M SUONSanb UOIIBUIDIRA JSMSUE JOU PIP OYM s[enpIAIpu| “dno.B abe |[elano ay) 1oy azis ajduwies paiyBiamun 1ol

q
"aInseaw a)sodwod

31 40 1ed Se Paeu1doeA PaIBPISUOD 3q 0} SYIUOW ZT 1sed 3y} Ul UOITRUIDIBA BZUSN[HUI PAAIBOR] SABY ISNW S[ENPIAIPUI T8y} S31edIpUI  UOIIBUIDOBA BZUBN|UI Buipnjoul,, sainseaw a11sodwo) "saulogen
BZUBN|JUI pue 181507 sadiay ‘[eaoodowinaud ‘BulureIU0d-PIOX0] SNUBIS) J0) SINSEsL UOITRUIDIEBA Jjnpe a)isodwod pased-afe 104 SIHN STOZ 8U1 woJy erep Buisn serewiss Buieinoes ul papnjoxa Waoid,

0'6 LS 9'g g9 (sreah T 1sed) depL 10 P :Z POUIBIN

10V 60y L'8¢ z'6e (sseaf T 3sed) dep L :T poylsN
BZUBN|JUI BPNJOUI JOU S80Q

0'6 8'g LS g9 (sreah T 1sed) depL 10 pL :Z POUIBIN

10V 60y L'8¢ z'6e (sseaf T 3sed) dep L :T poylsN
'ZU3N|[JuUl sapnjouj
apm.wuge s1eak 692 ﬁow_muns s1eak 9-09 aS.qugs s1edk 6561 awm_mmugs s1eak 6T ansesw aysodwo)

9% ‘dnoub aby

STOZ SIHN ,‘@Insesl S1V 8jerdouddy-aby Buisn uorewns3 86ein0D UOIRUIIBA Ul PApN|oX3 sjuspuodsay 40 Jusdlad

Author Manuscript

‘¢ slqeL

Author Manuscript

Author Manuscript Author Manuscript

Am J Prev Med. Author manuscript; available in PMC 2019 October 01.



Page 11

Shen et al.

*(49n8) BUIDIEBA JBISOZ PaAIBJBI aABY Oym NV (SJeak OT 1sed) dep ] ANV (Sywuow gT 1sed) su1ddeA ezusnjjul panIsdal aney oym sresk y9-09 pabe sfenpiAtpul

"(s1eak 0T 1sed) dep] ANV (sywuow g1 1sed) auidoeA ezuanjjul panIadal aney oYM SIeak gG—6T pabe sjenpialpul

»

*(Wiy TR TGS/ Wiymuwiw/malAsld/amuiw/AoB opammm) Aa1jod 41DV Yiim adueplodde ul dep Jo 1di1adal 1ans,, uo paseq dep | Buipnjoul sainseaw 811sodwod paseq-ad11oeld [enjoe

woly Jayip ybiw ‘sreak 0T 1sed ‘dep Buipnjoul sajewnss aysodwiod S|HN “1aAs dep JO 8SOp aUO PaAIBIa aARY OYM SUOSIad UO UOITRWIOLUI 8pNjoUl 10U S80P SIHN 8yl "(1aAs) aulddeA [eadodownaud
PanIaoal aney oym NV (19A8) auldIeA 18]S0Z panladal aney oym ANV (s1eak ot 1sed) depl ANV (syiuow zT 1sed) auldodea ezuanjjul paAiadal aney oym sieak Goz pabe synpe ‘pue (1ana) aulddeA 181s0z
PaAIadal aney oym NV (sseak T ised) depl NV (Syluow ZT 1sed) au1ooeA BZUBN|JUI PaAIadal aney oym steak 9—-09 pabe synpe :(siesh T ised) depl NV (Syluow ZT 1sed) suIdoeA BZUBN|JUI POAIDaI
aney oym sreak gG—6T pabe synpe :dno.b abe J1ay) 104 PapUSLLILIO] BJe Jey) SaUIIIRA Pa1I8as ay) PaAIadal aARY OUM sieaA gT< pabe synpe Buowre afielanod UOITRUIDIRA |[RISAO JO Slewllss alsodwod <u

"sisAJeue 3y} WOJy PapN|oXa 849M SUonsanb UOIBUIIIBA JSMSUE J0U PIP OYM S[ENPIAIPUI 90UIS ATeA |[1m a1ewsa ulod yoea Joy sioreuiwousp ay 1 "dnoJf abe |[eiano ayy 1oy azis ajdwies paiyBiamun [e1o)

q

"a.nsea a)sodwod ayp 40 Lied se PajeuIdoRA PaJaPISU0d 8 03 SyIUowW ZT Ised 8y Ul UOIIBUIDIRA BZUSN|JUI PAAISISI BARY ISNW suosiad ey saledlpul  UOIeUIDORA BZUSNuI Buipnjout,,
saInseaw a)1sodwo) sau1doeA BZUBN|HUI pUB ‘131S0Z sadiay ‘[222090wnaud ‘BulureIuod-ploxol SNUBls) Joj SaINseal UoITeuIddeA 3npe a)sodwod paseq-abe 1oy SIHN GT0Z U} wody erep Buisn sejewins3,

(1'99 '1'29) 9'€9
(Lse'Lze) Tve
(T'8T '0'ST) §'9T
(785 ‘€'SS) 6'95

(€0L'2°29) 0'69

Se6'T) T8

POCRAEA:

AS02 '6'LT) T'6T

\@m 7)) ¥'L

(072 ‘'s6T) L'T2
(ezg'v'LT) L'6T
(6729 ‘'1'85) §°09

(985 '7°€S) 0°9

bp.: ‘T¥T) 8'ST

(669918

,(r¥1'6°0T) 92T

8L TIEY

(592 'T1¥2) 'Sz
(079 '0'29) 0°€9

(8'5€ '0'%€) 6'7€

7079'0729) 0°€9

\Am.om ‘T%2) 2'S¢

&m.wm ‘82) 1'ST

na ¥1'8°¢T) L'€T

A(1'69'T'29) 9°€9
(6TE '€62) 908
(eve'Te) Tee
(529°209) 919

(0vv 'sev) eer

o(€26'509) ¥'18

«r T2 'L'6T) L0

e red vee

,02T eI 61T

xc%& |e22020WNaUd

y (18n9) 191502 SadiaH
anmhmm\AOH 1sed) dep
N@mm\n 07 1sed) dep Jo pL
m?E:oE 21 1sed) ezuanyu|

sainseaw Jusuodwo)

(steak 0T 1sed) dep Jo pL :Z poysIN

(sreak o7 1sed) dep :T poysIN
BZUBN|JUI 3pN|OUI 10U S30Q

(sreak T 1sed) dep 1 Jo p1 :Z poylsN

(sseak o7 1sed) dep] :T poysIN
BZUBN|UI SBPNJOU|

ainseaw mu_mOQEoU

awm.mugcv sa1eak G932

aom,wuge 79-09 aS.NNuQs 65-6T

(1D 9%G6) % ‘s4eak ‘dnoab aby

aqm,mmugcv 61=

alnseajN

STOZ SIHN ,‘SeInsesiAl JusuodwioD [enpIAIpUl pue 8insesiyl S1V srerdouddy-aby Buisn serewns3 86eI8A0D UoIeUIodeA

Author Manuscript

‘€ 9lqeL

Author Manuscript

Author Manuscript

Author Manuscript

PMC 2019 October 01.

in

available

Am J Prev Med. Author manuscript


http://www.cdc.gov/mmwr/preview/mmwrhtml/rr5517a1.htm

Page 12

Shen et al.

's1eak 092 pabe synpe Buowre abeIdaA0d UOITeUIdIRA EwoN\s
"3U190.A $8|BUIysS © paAIadal 1ans pey Asyl J1 payse alem &cwncoawmm\_

'sreak G9< pabe synpe Buipnjoul

‘sieak gT< pabe synpe |Je 1o} uoieu1ddeA dep ] PapuaLIL0da) 41DV ‘ZT0Z Aleniga- Ul "passasse ag pjnod sniels uoleulddeA dep ] woym 1oy sieak g1 pabe sjuspuodsal 9010z 40 ajdwres e Buip|alA
‘papnjoxa atam ([95T0°0] G=/) paulLIqo 10U B1aM Blep WOYM 10} 10 Jamsue 0} pasnyal 1o ‘([06T°9] T€0'2=t/) (dep.L 4o p1) adAr auidoen mouy| Jou pip ‘([96z°S2] 80%'8=/) Japinoid ayl Aq adAy auidden pjol Jou
3JaM INg ‘STOZ—S00Z Burnp uoneu1adeA snueyal pauodal oym asoys 4o “([962 1] T65=/) ST0Z-S002 Bulinp snyels uoireuldaea snueldl 1o} ‘([96,°S] 206'T=t/) sieak QT Buipadaid 8yl ulylIm sniels uoIreuIdoeA
SNUE)S] J0} UOITLIYISS.I ,0U,, 10, S9A,, © INOYLM 8soy} ‘sieak gT< pabe sjuspuodsal gye'ee Buowy autaoeA ybnod Buidooym Jo sissnuiad ay) papnjoul J0Ys snuels) JUadal 1SoW 18y} Jey pjol alam

A3 J1 padSe a1am GOOZ 89UIS 10YS SNUE)S) B PAAIadal pey oYM Sluapuodsay Jare| Jo GO0z Ul UBAID Sem Joys Juadal 1Sow 13y} 1 padse alam sieak T 1sed 8y Ul J0Ys SnUela) e Panlsdal pey oym wcmcco%mm:

'GT02-5002Z Burinp dep 1o sieak oT 1sed ay1 BuLINp pL PaAladal Oym S Npe papnjoul siuspuodsal pa1eulddeA sieak 0T 1sed 8y Ul 10YS SnUeIal B PaAladal pey Aayl JI payse aiam ﬂcoucogmm#
‘sypuow ZT 1sed ay) U1 Aeads [eseu 1o 10ys zuanjjul ue paAiadal Asy) JI padse alam mycmuco%wmm
*(18A9) auId9eA 222020WNBUd PaAIBdal aAey oYM NV (19A8) aUIdIRA 19]S0Z PaAladal aney oym ANV (S1eak ot 1sed) dep 110 pl panladal aney oym sieak o< pabe m_m:u_>_ncc

*(J9A3) BUIDJBA J81S0Z PaAIadal aney oym ANV (Sieak 0T 1sed) dep |l Jo pL panIadal aney oym siesh ,9—-09 pabe sfenpiaipul b

"(s1eak QT 1sed) dep1Jo p1 panIadal aney oym siesh 6G—6T pabe sfenpialpul »

*(48n3) auId2eA [BI2020WN3Ud PanIadal aney oym ANV (J19A8) auIdJBA 181S0Z Panladal aney oym ANV (S1eak ot 1sed) dep Jo p1 paniadal aney
oym s1eak Ggz pabe s)npe ‘pue {(1aAs) aUIIILA 18)S0Z PaAIBdal aAeY oYM ANY (s1eak QT ised) depl J0 p1 paAIadal aney Oym sIeak +9—09 pabe synpe (sieak ot 1sed) dep 1o p1 panladal aney oym siesk
65—6T pabe synpe :dnoib abe 118y} 104 PapUBLLILLOIBI 8Je YIIYM SBUIDIBA BZUBN[LUI-UOU Pa)I8|as ay} PAAISJal aAey oym sieak gT< pabe suosiad Buowe abelan0d UOIRUIDIRA |[eISA0 JO S1eWIISs a}1sodwod v,

*(1an8) auId9eA [R29020WNBUd PaAIBdal aAeY oYM ANV (19A8) aUIdIRA 181S0Z Panladal aney oym ANV (steak ot 1sed) dep panladal aney oym sieak o< pabe m_m:u_>_nc_:
*(Jand) BUIIJEA JBISOZ PaAIadal aney oum ANV (siesA QT 1sed) dep paniadal aney oym sieak y9-09 pabe sfenpiAipul

"(s1eak T 1sed) dep ] panisoal aney oym sieak gG—6T pabe m_c:n_>_vc_\

*(4818) auId9eA [B22020WNAUd PanIadal aney oym ANV (19A8) au1dJBA J3)1S0Z PaAIadal aney oym ANV (Sieak QT 1sed) depl panisdal

aney oym seaA g9 pabe s)npe ‘pue (1aAa) aUIIIBA J8)S0Z Panladal aney oym ANV (Sseak 0T ised) dep | paniadal aney oym sieak ,9—09 pabie synpe :(sieak oT ised) dep ] paniadas aney oym siesh 6G-6T
pabe sfenpiAlpul :dnoif abe J18y) 10} PAPUBLLILLODAI B TRy} SAUIDJRA BZUBN|JUI-UOU Palda|as aUl PanIadal aney oym sieak gT< pabe sjenpiaipul Buoue afelanod UOITRUIDIBA |[RI8A0 JO a1ewIsa 8)1sodwod <«
*(1819) auIdRA

1e22020WNaud panladal aney oym ANV (19A8) aulddeA 181S0Z Panladal aney oym ANV (sieak o1 1sed) dep Jo p1 ANV (Syiuow gt 1sed) au1ooeA ezuan|jul paAladal aney oym sieak o< pabe synpy i

*(1818) aUIdIRA 18]S0Z Panladal aney oym ANV (s1eah ot 1sed) dep Jo p1 ANV (Syuow gT ised) auiodeA ezuanjjul panladal aney oym siesh 9—09 pabe m_gu_>_u:_\

“(steak T 1sed) dep) Jo pl ANV (syruow zT 1sed) aurooeA ezuan|yul Paaiadal aney oym sieak gG—6T pabe m_m:u_>_uc_t

*(4an8) 8uI29eA [e32020WNBUd PaAIadal aAeY OUM ANY

(19A3) BU19JBA 191S0Z PaAIadal aney oym ANV (sieak o 1sed) dep 1o p1 ANV (Syiuow gT 1sed) au1adeA ezuan|jul paAladal aAey oym sieak o< pabe synpe ‘pue ‘(1) aUIDJRA 181S0Z PaAIadal aABY OUM
ANV (seak o1 1sed) dep Jo p1 ANV (Syluow gT 1sed) au1odeA ezuan|jul panladal aney oym sieah 79-09 pabe sjenpiaipul ((sieak ot 1sed) dep) Jo p1 ANV (Syiuow T 1sed) auidoeA eZUBN|JUI PaAIdal
aney oym sesA 6G—6T pabe synpe :dnoib abe 418y} 10} PAPUSLLILLOIAI BB Jey) SBUIIILA Pa}IB|as aY) PaAISdal aney OUym sieak gTZ pabe synpe Buowe abeIsA0I UOITRUIIJEA [[BJSAO JO aleWIss a)sodwod /)
*(49n9)

3UIDEA [e22090WNaUd PaAIBdal aAeY OYM ANV (19A8) 8UIDIBA 18)SOZ PanIsdal aAeYy oym ANV (s1eak OT ised) depl ANV (Sypuow zT 1sed) surooea ezusnjjul paAladal aneYy oym sieak g9z pabe ﬂ_:udv

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

PMC 2019 October 01.

in

available

Am J Prev Med. Author manuscript



Page 13

Shen et al.

"3U199e.A sissniiad Jejnjjaoe pue ‘pioxol eLayIydip paonpal ‘pioxol snuels) ‘dep | ‘spioxol eusyydip
pue snuejsl ‘p ‘aulddeA apiieyasesAjod [eadosownaud JUBJRA-EZ ‘€ZASdd ‘BuIddeA a1ebinfuod [eaoodownaud JUeA-ET ‘STADd ABAINS MaIAIBIU| YI[eaH [euolieN ‘SIHN ‘Sn1els uoleziunwwi jjnpe ‘S|y

'sIeak G9< pabe synpe Buowre 56819A09 UOITRUIIIBA [II0I0WN3UY I

(ETADd SNSIaA £2ASdd) auldgeA Jo adAy Ag uoieurddeA [easodownaud urelnsdse 03 SIHN ST0Z 8y Ul suonsanb ou alem aiay] "10ys eluownaud e pey JaAs pey Asyl J1 paxse alem &cmucogmmmx

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

Am J Prev Med. Author manuscript; available in PMC 2019 October 01.



	Abstract
	INTRODUCTION
	METHODS
	RESULTS
	DISCUSSION
	Limitations

	CONCLUSIONS
	References
	Table 1.
	Table 2.
	Table 3.

