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ABSTRACT

Objective: To explore the use of health plan quality measures specified for electronic clinical data to monitor

immunizations.

Materials and Methods: We analyzed 2018 data submitted by health plans reporting 2 new Healthcare Effective-

ness Data and Information Set measures assessing receipt of clinically recommended vaccines among preg-

nant women and adults. We analyzed the number of plans reporting a valid performance rate and electronic

data source used. We consulted expert panels and reviewed coverage rates from other sources to understand

the results.

Results: We received 136 data submissions across commercial, Medicaid and Medicare plans and 87 submis-

sions across commercial and Medicaid plans for the adult and prenatal immunization measures, respectively.

These submissions represent approximately 15% of possible submissions. Plans used claims, registries

and electronic health records. Mean performance rates for adult immunizations were 21.2 (commercial), 14.0

(Medicaid) and 19.5% (Medicare). Mean rates for prenatal immunizations were 33.1 (commercial) and 16.7%

(Medicaid).

Discussion: Results from the first year of reporting 2 electronic clinical data measures suggest health plans can

feasibly report these measures and are seeking electronic data to supplement claims. Comparison of rates to

other national results showed lower than expected rates for the adult immunization measure. However, prena-

tal immunization rates were on par with those from a national survey, suggesting this measure is closer to use

for quality improvement.

Conclusion: Quality measure reporting that encourages connection to electronic data sources is a step forward

in performance monitoring and improvement. The use of electronic sources may advance health information

exchange for patient care.
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INTRODUCTION

Quality measures are tools for understanding the performance of the

health care system on important dimensions of care and can pro-

mote adherence to evidence-based practices.1–4 Measures can be

particularly effective when used within mechanisms that provide

explicit incentives for high performance, such as value-based pur-

chasing and pay-for-performance initiatives.5–7 The Healthcare Ef-

fectiveness Data and Information SetV
R

(HEDIS) is a national

measurement set that assesses how well Medicare, Medicaid, and

commercial health insurance plans manage the care of their enrolled
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populations.8 HEDIS assesses performance using a set of metrics

that range from preventive services to behavioral health care and

chronic disease management.

In 2018, HEDIS added 2 new measures that assess vaccinations

in adults and pregnant women using a new method that better incor-

porates electronic clinical data. The Adult Immunization Status

(AIS) and Prenatal Immunization Status (PRS) measures assess

whether adults and pregnant women, respectively, received routine

vaccines according to clinical guidelines. Health plans are ideally sit-

uated to monitor immunizations given the numerous venues through

which adults receive vaccines (eg, physician offices, retail pharma-

cies, the workplace). Health plans can aggregate this information

across these diverse provider locations and use this information to

assess coverage and target quality improvement efforts. The elec-

tronic data method encourages more structured data capture and

sharing across systems that have been built for immunizations moni-

toring, such as immunization information systems (IIS). These con-

siderations make adult immunization measures an ideal test case for

understanding how quality measures may facilitate and encourage

the flow of electronic clinical data across providers and plans and

vice-versa—and how multiple sources of information can increase

robustness of reporting of vaccination uptake. This article describes

the first year of reporting for these 2 HEDIS measures specified for

structured electronic clinical data reporting.

BACKGROUND AND SIGNIFICANCE

Immunization rates among adults are lagging
Immunizations are among the most effective primary preventive

services and are responsible for substantial declines in morbidity and

mortality across vaccine-preventable diseases.9 The Advisory Com-

mittee on Immunization Practices (ACIP) recommends 4 routine

vaccines for the general adult population.10 Adults aged 19 years

and older are recommended to receive influenza vaccine annually

and tetanus, diphtheria, and pertussis (Tdap) or tetanus and diph-

theria (Td) vaccine every 10 years. Adults age 50 years and older are

recommended to receive herpes zoster vaccine, and adults age 65

years and older are recommended to receive pneumococcal vaccine.

Pregnant women are a priority population to receive influenza

and Tdap vaccines. Immunization of pregnant women delivers pro-

tective antibodies transplacentally to the fetus and confers protec-

tion in infants too young to receive certain childhood

immunizations.11 ACIP recommends influenza vaccination at any

time during pregnancy. Tdap vaccine is recommended for each preg-

nancy, ideally between 27- and 36-weeks’ gestation in order to max-

imize passive antibody transfer to the infant.12,13

Despite these recommendations, immunization rates remain low,

and recent coverage estimates fall well below national goals.14 For

example, in 2017, less than half of adults reported receiving the

Tdap vaccine; the number was as low as 25% in some states.15 For

the 2017–2018 influenza season, only 37% of adults reported re-

ceiving an influenza vaccine. Among adults age 18–49 years, uptake

was as low as 27%.16 In 2017, among pregnant women, estimated

rates were 50% for administration of both influenza and Tdap vac-

cines.17 These gaps in care can result in significant morbidity and

mortality from vaccine-preventable illnesses. Since 2010, influenza

has resulted in 140 000 to 960 000 hospitalizations annually.18 Dur-

ing the 2017–2018 season, 10% of deaths across all ages were at-

tributable to pneumonia and influenza.19 Declines in herd immunity

have more far-reaching ramifications. For example, pertussis has

recently increased among children despite high rates of pediatric

vaccine uptake—likely due to increased transmission through

adults.20 This is particularly concerning, as pertussis-related mortal-

ity is highest among newborns.21

Given persistently low rates of vaccinations among adults, na-

tional efforts were enhanced in recent years to improve uptake of

adult vaccines.22 In 2016, the National Vaccine Program Office

within the US Department of Health and Human Services released a

National Adult Immunization Plan, which aimed to promote coordi-

nated action across all stakeholders in order to guide implementa-

tion of adult immunization standards across the US.23 Specific

priorities include evaluating and advancing targeted quality im-

provement initiatives and supporting the infrastructure for improved

monitoring, such as use of electronic health records (EHRs) and IIS.

IIS are population-based repositories that record all immunization

doses administered by participating providers to persons residing

within a specified geographic area.24 Quality measures in particular

were named as a means to assess, monitor, and drive up vaccination

coverage rates.

Electronic clinical data for quality measurement
Given the ardent use of measures to demonstrate quality and value,

much work has been undertaken to improve the data from which

measures draw. Traditionally, measures are calculated using admin-

istrative data alone or supplemented with manual medical record re-

view of a sample of the target population when needed. In the

context of health care quality measures, administrative data include

health insurance claims, enrollment, and other transactional data

used for business purposes. The merits and pitfalls of these methods

have been studied extensively.25–29 In general, administrative data

are feasible yet limited in the types of clinical quality concepts they

can measure; medical record review enables measurement of con-

cepts of higher interest yet is resource intensive given the time

needed to obtain charts, manually review and retrieve information,

and interpret nonstandard information.25,30 Despite limitations,

these 2 data collection methods serve as the basis for measures in

many of the major performance monitoring programs, including

HEDIS.7,8,31

Recognizing the constraints of the current methods, and coupled

with increased access and availability to electronic sources, HEDIS

added a new reporting method that more formally incorporates elec-

tronic clinical data into quality measures. Measures that use the

HEDIS Electronic Clinical Data Systems method draw from data

found in health plan claims and enrollment files, EHRs, case man-

agement systems, and clinical registries (including IIS).32 In order to

qualify for use as a source of data for reporting, data must reside in

structured fields, which allow the data to be queried automatically.

The goal of this reporting method is to move away from manual and

time-consuming processes, such as medical record reviews, and to

encourage better recording, sharing, and use of electronic clinical

data. A requirement of the HEDIS electronic data reporting method

is that plans must ensure care teams can access data at the point of

care—a key principle of sound clinical decision support.

The 2 immunization-focused measures recently added to HEDIS

are specified for the Electronic Clinical Data Systems reporting

method. In order to understand the feasibility of incorporating such

data for immunizations reporting, this study assesses the results of

health plans’ use of the Electronic Clinical Data Systems method to

assess vaccination coverage among adults and pregnant women.
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MATERIALS AND METHODS

We conducted an analysis of data submitted for AIS and PRS after

the measures’ first year of reporting. Data represent a snapshot of

care using information gathered in the 2018 measurement year.

Measure specifications and submission process
To calculate the measures, health plans assess the number of en-

rolled members who meet eligibility criteria. For AIS, adults 19

years of age and older who are enrolled for the duration of the 1-

year measurement period in commercial, Medicaid, or Medicare

plans are eligible for the measure. The PRS measure uses deliveries

as the unit of measurement. For each delivery, the woman must be

enrolled in a commercial or Medicaid plan for a minimum of 28

days prior to delivery through the delivery date to be eligible for the

measure. Deliveries in which the woman delivered prior to 36 weeks

gestation are removed. This exclusion ensures providers have opti-

mal opportunity to provide vaccinations according to guidelines,

which recommend vaccinating for Tdap at 27–36 weeks gestation.13

These criteria define the measures’ denominators.

For AIS, adults are numerator compliant if documentation indi-

cates the required (age-determined) vaccines were received accord-

ing to the time interval specified in the measure, which aligns to

ACIP guidelines. For example, the Tdap rate assesses whether adults

age 19 and older received at least 1 Td/Tdap vaccine within the last

10 years. The measure calculates a rate for each of the 4 recom-

mended vaccines. For PRS, deliveries are assessed for whether the

woman received influenza and Tdap vaccinations during the preg-

nancy period.

Annually, HEDIS measures are calculated and aggregated by

health plans, validated by certified auditors, and submitted to the

National Committee for Quality Assurance via an online data sub-

mission portal. Data for measures using the Electronic Clinical Data

Systems method are reported by data source, which allows for an

analysis of reporting by type of data. Health plans follow a mutually

exhaustive hierarchy when categorizing numerator events by data

source, which restricts each numerator event to be associated with

only 1 data source. The hierarchy starts with point-of-service data:

health plans are directed to first search for numerator events in

EHRs, move to health information exchanges/clinical registries/IIS,

then to case management registries and, finally claims. Rates are

considered reportable if they meet measure specifications as well as

HEDIS programmatic guidelines.

Analysis
For each measure, we assessed feasibility through an analysis of the

submitted data. Feasibility in this case refers to whether a sufficient

number of health plans are able to report a measure as specified. It

is informed by whether plans have sufficient numbers of members el-

igible for the service or intervention (ie, denominator) and whether a

plan can identify that the service or intervention was provided (ie,

numerator). For this analysis, we determined feasibility by assessing

the number of submitting health plans with a reportable rate. Re-

portable rates were defined as those that were deemed free of audit

concerns and met a minimum denominator criterion of 30 members

(for AIS) or 30 deliveries (for PRS).

We assessed face validity by reviewing our findings with a multi-

stakeholder expert panel. The panel consisted of representatives

from academia, state and federal users, health plans, clinician

groups, immunization data experts, and patient advocacy groups.

The multistakeholder nature of the panel ensures a variety of per-

spectives are represented, which supports measurement that balan-

ces the desirable attributes of relevance, scientific soundness, and

feasibility.30

In addition, we describe the performance rate by type of health

plan (commercial, Medicaid, Medicare, as applicable) and the type

of data source (claims alone compared to claims supplemented with

additional electronic data sources). To determine whether differen-

ces in performance were statistically significant, we calculated inde-

pendent sample t-tests of rates across plan type and data-source

type.

To gain a sense of whether performance rates reflect expected

vaccine coverage, we examined rates from other measures and na-

tional coverage studies. For AIS, we reviewed rates calculated using

the HEDIS Influenza and Pneumococcal Vaccination CAHPSVR

measures , 33 the Centers for Disease Control and Prevention (CDC)

National Health Interview Survey (NHIS),34 and the Indian Health

Service Adult Immunization Composite measure.35 For PRS, we

reviewed rates reported from a CDC Internet panel survey of preg-

nant women.17 Rates of other measures or studies are not a direct

comparison, as they use different specifications and data collection

methods. However, these rates provide a rough approximation to

help us understand whether the AIS and PRS rates are performing as

one might expect.

RESULTS

The AIS measure received a total of 136 submissions across com-

mercial, Medicaid, and Medicare lines of business. The PRS measure

received a total of 87 submissions across commercial and Medicaid

lines of business. These submissions represent approximately 15%

of expected submissions for these measures. We estimated expected

submissions by ascertaining the number of submissions received in

the same year for HEDIS measures applicable to similar popula-

tions. The number of members meeting measure denominator crite-

ria among submitting plans are described in Table 1. For the AIS

measure, a mean of 157 931 commercial members were eligible for

at least 1 vaccine (interquartile range [IQR] 29 438–207 550). A

mean of 88 440 Medicaid members (IQR 18 515–70 106) and 31

310 Medicare members (IQR 2094–31 626) were eligible for at least

1 vaccine. For the prenatal measure, submissions represented on av-

erage 2712 commercial deliveries and 6521 Medicaid deliveries.

Overall, performance rates were wide-ranging depending on the

vaccine and product line. Among the general population of adults,

average performance was lowest for receipt of zoster vaccine. As

few as 1.6% of Medicaid adults were documented as having re-

ceived the zoster vaccine. Average performance of health plans was

highest for receipt of Tdap/Td vaccine. Across commercial, Medic-

aid, and Medicare plans, approximately 25% of adults were docu-

mented as having received the Tdap/Td vaccine. Among deliveries,

fewer pregnant women were documented as having received influ-

enza compared to Tdap, with results much lower across Medicaid

plans compared to commercial plans. Distribution of performance

rates is reported in Table 2.

Most reporting health plans used multiple electronic clinical

data sources to calculate the 2 measures. We used violin plots to il-

lustrate the reporting patterns by data source profile for AIS (Figure

1) and PRS (Figure 2). A violin plot is a mirrored, smoothed proba-

bility density plot and can be a helpful way to visualize a distribu-

tion of values. Convex areas of the plot indicate a higher frequency

of values in that area; concaved areas indicate a relatively lower fre-

quency of values in that area.36
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In general, plans that sought data from sources beyond claims

had higher performance rates compared to plans that reported using

solely claims. For example, Medicaid plans that reported PRS using

claims data alone had a mean performance rate of 19%; those using

claims data plus additional electronic clinical data sources had a rate

of 30%. Further, plans reporting using claims data alone exhibited a

narrower range of performance rates compared with plans reporting

using additional data sources.

T-test results showed that, by and large, the observed differences

in performance were generally significant at the P< .05 level. We

assessed the hypothesis that Medicaid plan performance was lower

than commercial plan performance. We also assessed the hypothesis

that claims-only performance was lower than performance when

claims were supplemented with additional electronic clinical data.

Both hypotheses held true with a few exceptions where rates were

nearly identical (see Supplementary Tables S1–S2).

When comparing AIS performance rates to those calculated for

other national measures that use different methods and data sources,

AIS measure rates were lower. For example, the mean influenza rate for

commercial plans was 18.7% compared with a coverage rate of 45.4%

reported from the 2017 NHIS. The Tdap rates were closer, with an av-

erage performance of 29.4% among commercial plans versus 31.7% as

measured by the NHIS. For zoster, the rate was 6.1% on average

among commercial plans versus 34.9%. For pneumococcal vaccine, the

rates were 20.3% from AIS compared to 69% from the NHIS.

Average performance rates reported by commercial health plans

for the PRS measure were more similar to prenatal immunization

rates reported in national studies. For influenza vaccination, the

mean PRS rate was 41%; for Tdap vaccination, the rate was 63%.

In a CDC Internet Panel Survey in 2018, the rates were 55% and

59% for commercially insured women.

Our multistakeholder panels concluded the performance results

for AIS were lower than expected based on published studies and ex-

pert knowledge. They noted that the low rates of performance in

light of what we would generally expect suggest health plans are

challenged by the difficulty of retrieving data. Our expert panels

were more encouraged by the PRS measure results, which approxi-

mated expected rates based on the literature and expert knowledge.

DISCUSSION

This analysis demonstrated that quality measures that incorporate

standardized electronic clinical data hold promise. Based on the first

year of reporting for 2 new immunization measures that use struc-

Table 1. Adult immunization status and prenatal immunization status eligible population, 2018

Vaccine Product Linea Number of

Submissions

Mean De-

nominator

Denominator Percentiles

Min 25th 50th 75th Max

Adult Im-

muniza-

tion

Influenza

and Tdap

�19 years

Commercial 71 157 931 849 29 438 77 161 207 550 2 101 137

Medicaid 21 88 440 282 18 515 33 234 70 106 545 752

Medicare 44 31 310 56 2094 10 272 31 626 464 547

Herpes Zos-

ter

50þ

Commercial 71 57 739 533 9893 29 908 75 930 665 803

Medicaid 21 44 676 203 4553 8203 19 653 545 752

Medicare 44 31 099 56 2094 10 272 31 626 456 497

Pneumo. Medicare 44 29 246 56 2094 10 272 31 626 388 152

Prenatal Im-

muniza-

tion

Influenza

and Tdap

Commercial 68 2712 66 513 1374 3419 33 793

Medicaid 19 6521 88 1964 3800 7848 33 502

aHEDIS guidelines direct plans to report members eligible for both Medicaid and Medicare insurance under the Medicare product line.

Table 2. Adult immunization status and prenatal immunization status performance rates, 2018

Product Linea Number of

Submissions

Mean Performance % Percentiles

Min 25th 50th 75th Max

Adult Im-

muniza-

tion Sta-

tus

Influenza Commercial 71 18.7 7.7 14.9 18.1 20.6 53.6

Medicaid 21 11.6 1.1 7.8 11.7 15.3 26.0

Medicare 44 18.3 0.5 8.3 12.5 21.7 80.0

Tdap/Td Commercial 71 29.4 11.1 20.9 25.2 30.7 78.0

Medicaid 21 20.9 1.1 7.8 11.7 15.3 26.0

Medicare 44 26.5 3.3 14.8 20.7 28.7 89.2

Herpes Zoster Commercial 71 6.1 0.7 4.1 5.0 6.5 25.2

Medicaid 21 1.6 0.0 0.4 0.6 1.4 6.7

Medicare 44 12.9 0.0 0.9 5.3 14.5 81.0

Pneumo. Medicare 44 20.3 0.5 8.1 10.8 22.5 84.2

Prenatal Im-

muniza-

tion Sta-

tus

Influenza Commercial 68 40.5 18.6 33.3 40.7 45.5 80.5

Medicaid 19 23.8 8.7 17.2 23.5 28.0 54.5

Tdap Commercial 68 62.7 16.4 55.2 65.4 72.2 87.8

Medicaid 19 40.4 14.8 33.3 40.6 48.8 59.1

aHEDIS guidelines direct plans to report members eligible for both Medicaid and Medicare insurance under the Medicare product line.
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tured data from electronic clinical data systems, health plans are be-

ginning to seek information beyond claims to understand immuniza-

tion coverage across their adult and prenatal populations. Given the

available method and platform to do so, plans can leverage available

data to better understand gaps in care among their members and use

these data to increase utilization of meaningful services. While the

majority of data used to calculate the AIS and PRS measures came

from claims, many plans sought information from additional elec-

tronic clinical data sources, which improved performance rates.

About 40% of Medicaid and Medicare plans used additional data

sources beyond claims to report the measure; nearly 80% of com-

mercial plans did so.

There are several limitations to these findings. First, as noted, the

total number of submissions for these measures represents approxi-

mately 15% of possible submissions. Thus, the results are based on

a limited number of reporting plans. For example, plans submitting

Figure 1. Adult immunization status health plan performance by data source profile, 2018.

Figure 2. Prenatal immunization status health plan performance rates by data source profile, 2018 .
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measures using this reporting method may be more advanced in

their electronic data capture capabilities. If so, our results may over-

estimate health plans’ ability to access electronic data. Nevertheless,

the results represent a first look into health plans’ use of structured

electronic data beyond claims and are encouraging—particularly in

light of the voluntary nature of these measures, which are not yet

publicly reported or required in evaluation programs.

Related, the number of Medicaid plans submitting the measures

was far fewer than commercial and Medicare plans, which may ac-

count for the lower Medicaid performance results. Early indicators

of HEDIS reporting show that the number of Medicaid plans report-

ing both AIS and PRS is increasing 3-fold. It is possible that Medic-

aid plans may be on a slightly slower pace due to more limited

resources, but that these plans will begin reporting on par with com-

mercial and Medicare plans.

Last, the results are based on an assumption that health plans

with a higher rate are performing closer to a “true” vaccination

rate, and that this higher performance is due to use of data sources

beyond claims. However, it is possible that health plans using claims

alone are performing at their highest level, and that supplementation

with additional electronic clinical data sources would not improve

the rate. This is an observation that is relevant across quality meas-

ures, which may reflect dimensions of quality other than care re-

ceipt, such as data sources, workflow, documentation practices, or

infrastructure. Related, when comparing rates of AIS and PRS to

other national measures, it is assumed that these rates should be ap-

proximately similar. However, there may be legitimate reasons for

differences that go beyond data sources, such as sampling and other

methodological attributes. While a true vaccination rate may not be

knowable, the measures may still serve as an important tool for

monitoring improvement and encouraging the use and sharing of

electronic clinical data to the benefit of patients.

David Blumenthal, when serving as the director of the federal

Office of the National Coordinator for Health Information Technol-

ogy, noted, “Information is the lifeblood of modern medicine.

Health information technology is destined to be its circulatory sys-

tem.”37 The electronic data connections demonstrated by the

HEDIS immunization measures, while nascent, are critical to the im-

provement of patient care and long overdue. For example, the use of

gestational age as a quality measure data element encourages record-

ing of this information in a structured data field—a standard that

could vastly enhance the ability to measure other aspects of health

care for women in the perinatal stage.

CONCLUSION

Measures assessing the receipt of immunizations among adults, in-

cluding pregnant women, provide a case for the use of electronic

clinical data for quality measurement, which in turn can increase

compliance to evidence-based clinical preventive services. This anal-

ysis demonstrated that measures that use such data are feasible and

that health plans are seeking information beyond claims to under-

stand immunization coverage. This is important, as the adult sched-

ule for routinely recommended vaccines extends across a number of

years. Tdap/Td, for example, is recommended every 10 years –- a

time span that extends far beyond the information most health plans

would have in traditional claims-based data sources. Additionally,

many adults receive their vaccines at different locations and from a

wide range of providers. Influenza vaccine is given across settings

that may fall outside the typical range of data sources sought out by

health plans. The ability to share data for quality measurement and

improvement presents a business case for continuing to build the in-

frastructure for data sharing and interoperability among data sour-

ces (eg, between a provider’s EHR and the IIS). Findings from this

analysis suggest that health plans are beginning to build the connec-

tions needed to retrieve and share information critical to supporting

immunizations uptake.

Results were lower than expected for adult immunizations com-

pared to other national data sources and judged by expert panels,

suggesting the measure may be reflecting continued data access

issues. However, the results for prenatal immunizations approached

national coverage rates in the literature. Based on the robustness of

the findings, the Prenatal Immunization Status measure was incor-

porated into HEDIS public reporting in measurement year 2020.38

Public reporting, in addition to the use of these measures in report-

ing programs, should bolster the case for continued investment in

the infrastructure to support immunizations monitoring—infrastruc-

ture that will be critical, particularly in the face of the COVID-19

pandemic and for monitoring the mass vaccination efforts under-

way.
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