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Abstract

Human papilloma virus (HPV) vaccination for adolescents aged 11-12 years and cervical cancer
screening for women aged 21-65 years are recommended to help prevent cervical cancer. The
purpose of this study was to describe 2018 National Committee for Quality Assurance (NCQA)
Healthcare Effectiveness Data and Information Set (HEDIS®) data for the United States on HPV
vaccination and cervical cancer screening from 275 commercial preferred provider organizations
(PPOs), 219 commercial health maintenance organizations (HMOs), and 204 Medicaid HMOs.
The Centers for Disease Control and Prevention and NCQA analyzed the data in 2021. The
HEDIS® measure for HPV vaccination was the percentage of male and female adolescents

aged 13 years who completed HPV immunization (2— or 3—dose series) on or before their 13th
birthday. The measure for cervical cancer screening was the percentage of women screened either
with cervical cytology within the last 3 years for women aged 21-64 years or with cervical
cytology/HPV co-testing within the last 5 years for women aged 30-64 years. Nationally, the
mean rate for HPV vaccination in 2018 was 37.8% in Medicaid HMOs, 30.3% in commercial
HMOs, and 24.9% in commercial PPOs. The mean rate for cervical cancer screening was 75.9%
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in commercial HMOs, 72.6% in commercial PPOs, and 60.3% among Medicaid HMOs. Medicaid
HMOs reported higher HPV vaccination rates but lower cervical cancer screening rates than
commercial plans. These differences raise questions about explanatory factors and how to improve
prevention performance by plan category.

Keywords

Managed care plans; Quality measures; Human papilloma virus vaccination; Cervical cancer

screening

1. Introduction

Almost all cervical cancers and cervical pre-cancers in the United States can be attributed to
infection with human papilloma virus (HPV) (Centers for Disease Control and Prevention,
2020). Each year, HPV-attributable infections result in an estimated 196,000 cervical pre-
cancers and 11,000 cervical cancers in the United States (Centers for Disease Control and
Prevention, 2020). The annual cancer burden linked to HPV infections in the United States
also includes cancers of the vagina (700 cases), vulva (2800 cases), penis (900 cases),

anus (6500 cases total, with 4400 in female individuals and 2100 in male individuals),

and oropharynx (14000 cases total, with 2200 in female individuals and 11800 in male
individuals) (Centers for Disease Control and Prevention, 2020).

To prevent HPV-associated morbidity, the Advisory Committee on Immunization Practices
(ACIP) first recommended the HPV vaccine as a 3-dose series in 2006 for adolescent
females, in 2011 for adolescent males, and in 2016 recommended a 2-dose HPV vaccine
series for male and female adolescents (Meites et al., 2016; Meites et al., 2019). Three-doses
of HPV vaccine are recommended for persons who initiated vaccination at ages 15-26 years
of age or persons who are immunocompromised.

Cervical cancer screening can help detect precancers before they turn into invasive

cancer. For women aged 21-29 years, the United States Preventive Services Task Force
(USPSTF) recommends screening for cervical cancer every 3 years with cervical cytology
(Papanicolaou smear) (US Preventive Services Task Force, 2018). For women aged 30-65
years, the USPSTF recommends several screening options: cervical cytology every 3 years,
cytology with HPV testing (co-testing) every 5 years, or HPV testing every 5 years (primary
HPV testing) (US Preventive Services Task Force, 2018).

Health plans are positioned to influence both clinicians and members about preventive
services. Health plans can identify which members have not had preventive services and
feed this information to clinicians. Health plans can also reach out directly to members to
provide reminders and educational material about preventive services.

The National Committee for Quality Assurance (NCQA) Healthcare Effectiveness Data and
Information Set® (HEDIS®) uses measures based on information from administrative data
sources (such as claims and enrollment files) and medical records to evaluate managed

care plan effectiveness of care for HPV vaccination and cervical cancer screening (National
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Committee for Quality Assurance, 2021). With HEDIS® measures, individual health plans
can assess how their HEDIS® performance rates compare with rates reported by other
plans and measure the effects of strategies put into place to promote preventive services.

An estimated 191 million people are enrolled in plans that annually report HEDIS®
measures to the NCQA (National Committee for Quality Assurance, 2021). In the United
States, the Centers for Medicare and Medicaid Services (CMS) (Centers for Medicare and
Medicaid Services. Medicaid Quality of Care. Performance Measurement, 2021a; Centers
for Medicare and Medicaid Services. Medicaid Quality of Care. Performance Measurement,
2021b; Centers for Medicare and Medicaid Services, 2021c; Centers for Medicare and
Medicaid Services, 2021d) and the Health Resources and Services Administration (Health
Resources and Services Administration, 2019) have incorporated HEDIS® measures as part
of their clinical quality improvement programs.

To assess compliance with HPV vaccination and cervical cancer screening measures in
managed care plans, the Centers for Disease Control and Prevention and the NCQA
analyzed data in 2021 from the 2018 HEDIS® measurement year for the United States.
The purpose of this study was to describe the national and regional results for the
HEDIS® measures for HPV vaccination and cervical cancer screening measures, stratified
by managed care plan category, type, and Health and Human Services (HHS) region.

2. Methods

The 2018 HEDIS® measure for HPV vaccination was the percentage of male and female
adolescents aged 13 years who completed HPV immunization (2- or 3-dose series) on or
before their 13th birthday. The HEDIS® measure for cervical cancer screening in 2018
reflected 2012 USPSTF recommendations for women aged 21-64 years (Moyer and U.S.
Preventive Services Task Force, 2012). The measure included women aged 21-64 years
who had cervical cytology performed within the last 3 years and women aged 30-64 years
who had cervical cytology/HPV co-testing within the last 5 years. Women with absence of
the cervix were excluded. The HEDIS® measures for HPV vaccination and cervical cancer
screening did not include Medicare plans because Medicare primarily enrolls older adults
who were not recommended to receive these services.

The 2018 HEDIS® measurement year included three categories of health plans: 275
commercial preferred provider organizations (PPOs), 219 commercial health maintenance
organizations (HMOs), and 204 Medicaid HMOs. For HPV vaccination, 19.6% of
commercial PPO plans were missing rates. However, out of the 54 commercial PPO plans
with missing rates for HPV vaccination, 51 of the missing rates were associated with a
single plan with offices in multiple states. For all other plan categories, the percent of plans
with missing rates was less than 10%. For this report, plans with reportable rates were
analyzed, with no imputation for missing rates.

Mean health plan performance rates (%) for each HEDIS® measure were calculated using
SPSS Custom Tables at the national level by health care plan category, and at the regional
level by health plan category and Health and Human Services (HHS) region. Differences
in the mean health plan performance rates at the national level by health plan category
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were assessed with independent-sample £tests. Correlations between the mean health

plan performance rates for each HEDIS® measure by health plan category and by HHS
region were evaluated with Spearman’s rank-order correlation coefficients. The Commercial
HMO minus Commercial PPO differences in health plan performance rates (%) and the
Commercial HMO minus Medicaid HMO differences in rates were calculated for the US
overall and for each HHS region.

The project was reviewed by the CDC National Center for Chronic Disease Prevention
and Health Promotion Human Subject Coordinator, who determined that the project was
secondary analysis of data with no human subject identifiers, and additional review by a
CDC Institutional Review Board was not required.

3. Results

Nationally, the overall US mean health plan performance rate for cervical cancer screening
was 75.9% in commercial HMOs, 72.6% in commercial PPOs, and 60.3% among Medicaid
HMOs (Table 1). ttests for equality of means (2 tailed with 95% confidence intervals)

were statistically different (o <0.001) for cervical cancer screening for rates for commercial
HMOs versus commercial PPOs, and for rates for commercial HMOs versus Medicaid
HMOs.

For cervical cancer screening, the range of rates by HHS region was 68.8—76.6% for
commercial PPOs, 69.4-80.5% for commercial HMOs, and 53.9-70.7% for Medicaid
HMOs (Table 1 and Figure 1). The three HHS regions with the highest mean health plan
performance rates for cervical cancer screening were commercial HMOs, and included
region 1 (Boston, 80.5%), region 4 (Atlanta, 78.4%), and region 10 (Seattle, 77.0%). For
cervical cancer screening, the lowest mean health plan performance rates were in Medicaid
HMOs.

The commercial HMO minus the commercial PPO difference in health plan performance
rates (%) for cervical cancer screening was 3.3% for the US (overall) and ranged from
-0.8% to 5.9% by HHS region (Table 1 and Figure 1). The commercial HMO minus the
Medicaid HMO difference in rates was 15.6% for the US (overall) and ranged from 9.8% to
21.6% by HHS region.

The overall US mean health plan performance rate for HPV vaccination in 2018 was 37.8%
in Medicaid HMOs, 30.3% in commercial HMOs, and 24.9% in commercial PPOs (Table
2). ttests for equality of means (2 tailed with 95% confidence intervals) were statistically
different (p <0.001) for HPV vaccination rates for commercial HMOSs versus commercial
PPOs, and for rates for commercial HMOs versus Medicaid HMOs.

For HPV vaccination in adolescents, the range of rates (%) by HHS region was from
18.6% to 28.5% for commercial PPOs, 24.1% to 41.4% for commercial HMOs, and 29.6%
to 41.6% for Medicaid HMOs (Table 2 and Figure 2). The three HHS regions with the
highest mean health plan performance rates for HPV vaccination were region 9 (Medicaid
HMO, San Francisco, 41.6%), region 10 (commercial HMO, Seattle, 41.4%), and region

1 (Medicaid HMO, Boston, 41.0%). The commercial HMO minus the commercial PPO
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difference in health plan performance rates (%) for HPV vaccination was 5.4% for the
US (overall) and ranged from 0.1% to 12.9% by HHS region (Table 2 and Figure 2). The
commercial HMO minus the Medicaid HMO differences in rates was —7.5% for the US
(overall) and ranged from —14.0% to 2.2% by HHS region.

Commercial PPO HPV vaccination health plan performance rates were positively correlated
with commercial HMO HPV vaccination health plan performance rates by HHS region
(correlation coefficient 0.685; significant at the 0.05 level, 2-tailed) (Appendix A). Similarly,
commercial PPO cervical cancer screening health plan performance rates were positively
correlated with commercial HMO cervical cancer screening health plan performance rates
by HHS region (correlation coefficient 0.791; significant at 0.01 level, 2 tailed). For

both HPV vaccination and cervical cancer screening health plan performance rates, no
significant correlations were present between the rates for commercial plans and the rates for
Medicaid HMOs by HHS region. Also, for each plan category, no correlations were present
between health plan performance rates for HPV vaccination by HHS region and health plan
performance rates for cervical cancer screening by HHS region.

4. Discussion

Cervical cancer is largely a disease of health inequity with higher rates among lower
socio-economic groups, immigrant populations, and women in rural settings (Fuzzell et al.,
2021). An estimated 50-60% of the women who develop cervical cancer in the United
States have not been adequately screened or followed (Benard et al., 2021). In the 2018
HEDIS® measurement year, commercial PPOs and commercial HMOs reported that more
than 70% of women aged 21-64 years received cervical cancer screening. Cervical cancer
screening health plan performance rates were significantly lower in Medicaid HMOs (60%)
than in commercial plans. The lower cervical cancer screening health plan performance rates
in Medicaid HMOs are of potential concern because cervical cancer is largely preventable
through screening and follow-up, and Medicaid HMOs serve populations that often are
rarely or never screened.

While 2018 HEDIS® rates for commercial plans were higher than rates for Medicaid plans,
rates for cervical cancer screening across all plans were lower than national objectives

(US Department of Health and Human Services, n.d.). Healthy People 2030 Objective

C-09 is to increase the proportion of females who get screened for cervical cancer, with

a target of 84.3% (US Department of Health and Human Services, n. d.). The National
Health Interview Survey (NHIS) is the data source to monitor progress towards meeting this
objective. The 2018 NHIS results were selected as the 2030 Objective baseline (80.5% of
females aged 21 to 65 years) (US Department of Health and Human Services, n.d.).

NHIS trends on utilization of cervical cancer screening indicate that cervical cancer rates
are now lower than they were 10-20 years ago (National Cancer Institute, 2021; Suk et

al., 2022). Cervical cancer screening reported in the 2018 NHIS was 80.5%, while the
prevalence of cervical cancer screening reported in the 2000 NHIS was 86.5% (National
Cancer Institute, 2021). The reported prevalence for the 2019 NHIS (73.5%) is even lower
than in 2018 (National Cancer Institute, 2021). Historical HEDIS® data suggest a decrease
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in cervical cancer screening since 2003 (Appendix B). Commercial HMOs reported lower
cervical cancer screening in 2018 (75.2%) than in 2003 (81.8%).

The explanation for the decreased compliance with up-to-date cervical cancer screening
since 2000 is unknown, but likely has resulted from multiple contributing factors (Suk

et al., 2022). Potential solutions to increase cervical cancer screening rates might include
health education campaigns culturally tailored for populations that rarely or never undergo
screening; organized or structured approaches to remind health professionals to perform
screening, such as reminders from electronic medical record systems; and improved methods
of surveillance to obtain accurate and reliable information on whether a woman was
screened and whether the test was cytology, HPV test, or both (Suk et al., 2022). In addition,
health plans can share reports with clinicians about clinicians’ performance rates, which can
serve as a useful feedback tool (Ng et al., 2017).

In our study of the 2018 HEDIS® measurement year, in contrast to cervical cancer
screening, rates of HPV vaccination were much lower, with less than 50% of the adolescents
in managed care plans receiving the recommended doses of HPV vaccine by the age of 13
years. HPV vaccination coverage among adolescents was the highest in Medicaid HMOs
and lowest in commercial PPOs. There is a prior report that describes national HEDIS®
HPV vaccination rates in 2013 by plan category (Ng et al., 2015). The HEDIS® measure
for HPV vaccination in 2013 was for female adolescents, while the HEDIS® measure in this
report was for male and female adolescents. Both the 2013 report and this report found that
HPV vaccination health plan performance rates were highest in Medicaid HMOs and lowest
in commercial PPOs.

Based on the historical HEDIS® data published by the NCQA (Appendix B), HPV
vaccination rates have been improving since 2016, even though rates remained low in 2018.
HPV vaccinations in adolescents almost doubled from 2016 to 2018 in all three categories
of plans (National Committee for Quality Assurance, 2021). Additional studies examining
methods to increase HPV vaccination health plan performance rates across all categories of
plans, together with studies to better understand why Medicaid HMOs appear to be more
successful in HPV vaccination delivery than commercial plans, would be helpful. HPV
vaccination starting at age 9 is known to be associated with increased rates of completion by
age 13 and may be a potential tactic to further increase HPV vaccination rates (St Sauver et
al., 2016; Goleman et al., 2018; Casey et al., 2022).

HHS region was the most granular level of geographic information supported by the
available data for this report. State-level analysis was not possible because some plans
were licensed in a particular state but operated across several states. Nevertheless, regional
benchmarks are potentially useful to health plans interested in how their individual plan
performance compares with other plans in the same region.

The findings in the current study are subject to at least four limitations. First, the available
information did not include details on potential factors that might help explain higher or
lower performance rates. Second, the HEDIS® measure for HPV vaccination was for the
overall proportion of adolescents (males and females combined). This measure is consistent
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with ACIP recommendations but prevented evaluation of vaccination rates by gender in this
report. Third, this report is limited to the 2018 HEDIS® measurement year. The results

do not account for disruptions and delays in routine cervical cancer screening and HPV
vaccination resulting from the COVID-19 pandemic (Miller et al., 2021; Patel Murthy et al.,
2021). Health plans may need to make specific efforts in order to return levels of routine
cervical cancer screening and HPV vaccination prior to the pandemic. Fourth, although this
study provides useful insights about HEDIS® measures among the insured population based
on claims and medical record reviews, multiple data sources are helpful to provide a more
complete picture of HPV vaccination and cervical cancer screening coverage in the United
States, especially for groups that are not insured or not covered by managed care plans
reporting HEDIS® measures (Fuzzell et al., 2021).

5. Conclusions

Funding

In summary, this study found that US health care plan performance rates in the 2018
HEDIS® measurement year for cervical cancer screening for women aged 21 to 64 years
were lower than the Healthy People 2030 objective target and have decreased over the last
10-20 years. HEDIS® rates for HPV vaccination in adolescents have been improving but
remain low. Rates vary among different categories of health care plans and across HHS
regions. Medicaid HMOs reported higher HPV vaccination rates but lower cervical cancer
screening rates than commercial plans. The differences observed by type of plan raise
questions about explanatory factors and whether interventions might be possible to improve
prevention performance by plan category. For potential next steps, studies of individual
regions or state-wide cohorts might enable improved information about geographic patterns
of plan coverage (Panozzo et al., 2019; Risley et al., 2021). Key informant interviews of a
sample of managed care plans might provide additional insight into factors associated with
higher or lower prevention performance (Ng et al., 2017).

This research did not receive any specific grant from funding agencies in the public, commercial, or not-for-profit
sectors.

Appendix A.: Spearman’s rank order correlations between the Healthcare

Effectiveness Data and Information Set (HEDIS®) health plan performance

rates (%) for human papillomavirus (HPV) vaccination and for cervical

cancer screening (CCS) in the ten Health and Human Services (HHS)
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regions, for Commercial (PPO), Commercial (HMO), and Medicaid (HMO)
plans, United States, 2018

HPV HPV HPV CCs CCs CCs
commercial commercial Medicaid commercial commercial  Medicaid
(PPO) (HMO) (HMO) (PPO) (HMO) (HMO)
HPV
commercial ~ Correlation .
(PPO) coefficient 1 0.685 0.468 -0.141 0.236 -0.358
Sig. (2-
tailed) . 0.029 0.172 0.697 0.511 0.31
N 10 10 10 10 10 10
HPV
commercial ~ Correlation .
(HMO) coefficient 0.685 1 0.371 -0.202 0.042 -0.515
Sig. (2-
tailed) 0.029 . 0.291 0.575 0.907 0.128
N 10 10 10 10 10 10
HPV
Medicaid Correlation
(HMO) coefficient 0.468 0.371 1 0.437 0.334 0.128
Sig. (2-
tailed) 0.172 0.291 0.207 0.345 0.725
N 10 10 10 10 10 10
CCS
commercial ~ Correlation o
(PPO) coefficient -0.141 -0.202 0.437 1 0.791 0.620
Sig. (2-
tailed) 0.697 0.575 0.207 0.006 0.056
N 10 10 10 10 10 10
CCS
commercial ~ Correlation .
(HMO) coefficient 0.236 0.042 0.334 0.791 1 0.406
Sig. (2-
tailed) 0.511 0.907 0.345 0.006 0.244
N 10 10 10 10 10 10
CCS
Medicaid Correlation
(HMO) coefficient -0.358 -0.515 0.128 0.620 0.406 1
Sig. (2-
tailed) 0.310 0.128 0.725 0.056 0.244
N 10 10 10 10 10 10

N = number of Health and Human Services (HHS) regions.
*
correlation is significant at the 0.05 level (2-tailed).

A
correlation is significant at the 0.01 level (2-tailed).

Appendix B.: Health plan performance rates (%) for National Committee on

Quality Assurance (NCQA) Healthcare Effectiveness Data and Information
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Set (HEDIS®) measures for cervical cancer screening® in women 21-64

years of age” and for human papillomavirus vaccinations in adolescents®

Cervical cancer screening rates (%) HPV vaccination rates (%)

Year ggggnercial ﬁ(l)\;lnorgercial m(\eﬂd(i)c:id ggg;nercial ﬁc')\;lnorzercial mt\e/ldci)c:id
1999 - 71.8 - - - -
2000 - 78.1 - - - -
2001 - 80.0 61.1 - - -
2002 - 80.5 62.2 - - -
2003 - 81.8 64.0 - - -
2004 - 80.9 64.7 - - -
2005 74.6 81.8 65.2 - - -
2006 726 81.0 65.7 - - -
2007 735 81.7 64.8 - - -
2008 74.0 80.7 66.0 - - -
2009 746 77.3 65.8 - - -
2010 745 77.0 67.2 - - -
2011 744 76.5 66.7 - - -
2012 736 75.5 64.5 - - -
2014 738 76.3 60.2 - - -
2015 717 4.7 55.8 - - —
2016 73.0 74.3 58.0 13.9 16.7 22.7
2017 73.2 74.3 59.4 22.0 25.7 35.3
2018 735 75.2 59.3 24.8 29.8 37.8
2019 74.2 76.2 60.1 27.2 31.9 40.1
2020 724 73.8 56.8 29.2 334 39.9

*

The HEDIS® cervical cancer screening measure was updated in 2013 to reflect new guidelines from the US Preventive
Services Task Force. Prior to 2013, the cervical cancer screening measure assessed women 21-64 years of ages who had
cervical cytology performed within the last 3 years. Since 2013, the measure assesses women who were screened for
cervical cancer using any of the following criteria: women 21-64 years of age who had cervical cytology performed within
the last 3 years; women 30-64 years of age who had cervical high-risk human papillomavirus (hrHPV) testing performed
within the last 5 years; and women 30-64 years of age who had cervical cytology/high-risk human papillomavirus (hrHPV)
cotesting within the last 5 years.

Source:

1. .. . . . .
National Committee for Quality Assurance. Healthcare Effectiveness Data and Information Set (HEDIS®) measures.
Cervical cancer screening. https://www.ncga.org/hedis/measures/cervical-cancer-screening/

20 . . . . .

National Committee for Quality Assurance. Healthcare Effectiveness Data and Information Set (HEDIS®) measures.
Immunizations for Adolescents (IMA). Human Papillomavirus for Adolescents. https://www.ncqga.org/hedis/measures/
immunizations-for-adolescents/

Abbreviations:

ACIP Advisory Committee on Immunization Practices
HEDIS® Healthcare Effectiveness Data and Information Set
HHS Health and Human Services
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NCQA National Committee for Quality Assurance

USPSTF U.S. Preventive Services Task Force
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Cervical cancer screening performance rates (%), 2018 HEDIS® measurement year. Inset A
shows health plan mean performance rates (%) by plan category and region. Inset B shows
the B-A (Commercial HMO minus Commercial PPO) and B-C (Commercial HMO minus
Medicaid HMO) rate differences (%) from Table 1.
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