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Abstract

Little is publicly known about coverage denials for medical services not meeting medical necessity
criteria. We characterized the extent of these denials and their key features using Medicare
Advantage claims for a large insurer from 2014-2019. In this setting, claims could be denied
because of Traditional Medicare’s government coverage rules or additional Medicare Advantage
private insurer rules. We observed $416M in denied spending, with 0.81 denials and $60 of denied
spending per beneficiary annually. We found 1.40% of services were denied and 0.68% of total
spending was denied, with rates rising over time. Traditional Medicare’s coverage rules accounted
for 85% of denied services and 64% of denied spending; remaining denials were due to additional
Medicare Advantage insurer rules. Denial rates varied greatly across service type and provider
type, with the most denials for laboratory services and hospital outpatient providers. Traditional
Medicare and Medicare Advantage insurer coverage policies each addressed different sources

of medical spending; together, they contributed to denying a modest but nontrivial portion of
payments.
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Introduction

Coverage policy is an important tool for health insurers to influence health care use and
spending. In principle, excluding targeted low-value services from coverage can reduce
spending while discouraging unnecessary or harmful medical services.::2 Targeting specific
services thought to be low-value distinguishes coverage policies from broader benefit design
tools like cost sharing or global budgets.

Several features of the US health care system may foster coverage limitations. Insurers
face pressure to curb the large and rising share of the economy devoted to health care
spending.3 Apparent widespread use of low-value services suggests many potential targets
for restriction.*® In addition, electronic billing, now the norm,® facilitates claims-based
coverage adjudication and denials with high-volume automated claims processing.

Coverage limitations, however, face technical and political obstacles. Defining ineffective
services can be challenging. Coverage denials are a source of frustration for physicians

and patients. Although institutions like the Patient-Centered Outcomes Research Institute,
the Institute for Clinical and Economic Review, and Choosing Wisely reflect growing
interest in comparative effectiveness of medical services, it is not clear whether comparative
effectiveness research has significantly informed coverage policies. Although the legal
standard for Medicare coverage is that services be “reasonable and necessary”,”:8 Medicare
still does not require clinical effectiveness evidence as part of its coverage determination
process.” According to a recent analysis of Medicare national coverage rules, only 18 new
services were not covered from 2006-2010, and all new services were covered from 2011—
2016.7

Basic descriptive facts about coverage denials remain unknown to physicians, researchers,
and policymakers because of data limitations. Non-covered medical services are not readily
identifiable in in the datasets traditionally used in health policy research such as adjudicated
insurance claims or medical expenditure surveys. For example, while denied claims appear
in standard Medicare claims datasets, there is no distinction between claims denied for
medical necessity reasons and claims denied for administrative reasons like redundant claim
submissions. As a result, little is publicly known about fundamental features of coverage
denials such as frequency, amount of associated spending, types of services and providers
facing denials, reasons for denial, and whether denials are increasing over time.

It is also largely unknown how coverage denials differ between private insurance

and government-provided insurance. Medicare Advantage, the program that provides
commercial health insurance to Medicare beneficiaries, provides a unique opportunity

to examine this issue. In government-administered, fee-for-service Medicare, explicit
coverage policies are made at both the national level by government officials and at the
regional level by government contractors. However, the development of explicit coverage
determinations only occurs following requests by the staff of CMS, its contractors, or
external parties.” As a result, many medical services have not been the subject of formal
coverage determination policies and are implicitly covered because a billing code exists
for the service.’ Private health insurers in Medicare Advantage must abide by all explicit
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Medicare coverage determinations including national coverage determinations (NCD)

and local coverage determinations (LCDs). In the absence of an NCD, LCD, or other
explicit Medicare coverage determination, however, Medicare Advantage insurers can apply
additional coverage restrictions if they determine that a service fails to meet the “reasonable
and necessary” standard.’

We characterized coverage denials in Aetna’s Medicare Advantage plans using data from
all claims denied between 2014 and 2019. We examined the frequency of denials, amount
of spending associated with them, service types and provider specialties facing denials,
reasons for denial, and trends in denials over time. We also quantified and characterized the
differences between denials resulting from Medicare coverage rules and from the private
insurer’s additional coverage rules.

Study Data and Methods

Data Sources and Sample Population

We analyzed 2014-2019 medical claims for Medicare Advantage beneficiaries enrolled with
Aetna. These proprietary data contained claims-based information on diagnoses and health
care utilization as well as beneficiary age, sex, Medicaid dual eligibility, and Census tract
sociodemographic characteristics (household income and race). All beneficiaries with at
least one month of coverage in a group or individual Aetna Medicare Advantage medical
plan were included in the analysis, yielding a sample of 2,884,583 beneficiaries with
6,987,217 beneficiary-year observations.

We studied institutional and professional claims for inpatient and outpatient medical
services.’” Unlike standard sources of claims data, these claims provide detailed information
about whether a claim was denied and why. Our analysis was restricted to claims whose
coverage determination had been finalized. Finalized claims have been processed by the
insurer so that duplicate claims for the same services have been eliminated. We did not
study pharmacy claims covered under prescription drug plans because their coverage is not
subject to Medicare NCD and LCD determinations; the analysis did include Part B-type
drugs, which includes outpatient injectable and infused drugs administered by clinicians
(e.g. chemotherapy).

Identification of Denied Services and Spending

The focus of our study was services denied for failing to meet a “reasonable and necessary
standard according to Medicare or Medicare Advantage insurer coverage criteria. These
services were denied after they were performed, unlike denials during a prior authorization
review. Claims processing codes allowed us to identify whether a service was denied on
the basis of Medicare coverage rules (i.e. NCD, LCD or other governmental restrictions)
or Aetna Medicare Advantage coverage rules. Aetna coverage rules and their justifications
are described in Clinical Policy Bulletins (CPBs). As of this writing, Aetna has developed
975 CPBs, while Medicare has 348 NCDs and 1,234 LCDs.%10 Coverage rules specify the
clinical circumstances in which a service would or would not be covered as well as the
service and diagnosis codes corresponding to those circumstances. Of note, CPBs are also
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used for coverage determination in Aetna’s non-Medicare insurance products. We excluded
claim lines denied on the basis of administrative criteria such as a non-specific procedure
code or coverage by an alternate insurance mechanism (e.g. such as a bundled payment for
a separate claim or a fee-for-service Medicare hospice benefit). We also excluded denied
claim lines with missing procedure codes (0.21% of denials) since procedure codes were
necessary for imputing denied spending. After an initial review of denial classifications,

we re-assigned all dental and per-visit home health denials initially assigned as Medicare
Advantage denials to Traditional Medicare denials because Aetna advised us that Traditional
Medicare rules were the reason for these denials.

For a small number of denials (less than 2% of denied services), it was necessary to impute
whether the denial occurred because of Medicare rules or Medicare Advantage rules. For
these services, claims processing codes did not specify which set of rules caused the denial.
Instead, the codes indicated that medical review of the services had not been conducted by
the insurer because the provider did not supply medical records. We attributed these denials
to Medicare rules or to Medicare Advantage insurer rules probabilistically based on whether
the procedure code was typically the subject of Medicare denials or Medicare Advantage
insurer denials. For each procedure code, we calculated the proportion of denied claims in
each category and imputed each claim’s category using those probabilities.

We calculated denied spending, the allowed charges that would have been paid had the
service been covered, as follows. For each denied service, we imputed spending as the
average allowed charges for paid claims sharing the same combination of procedure code,
place of service, provider type, and geographic market. Geographic markets, ranging in size
from large metropolitan areas to groups of less populous states, had been defined by the
insurer for the purpose of business planning and performance tracking. For denials with

no matching paid claims within this combination (5.1% of denied services), we used the
average allowed charges sharing the combination of place of service, geographic market, and
a service type category defined by similar procedure codes. For denials with no matching
paid claims even within this combination, we used the average charge in a broader service
type category (e.g. laboratory procedures instead of chemistry studies).

Analysis of Denied Services and Spending

To assess aggregate rates of service denials, we calculated the share of services and share
of spending denied according to Medicare coverage rules and to Medicare Advantage
insurer coverage rules, in aggregate and by year. Denominators for these share calculations
included paid services and services denied due to coverage criteria. Confidence intervals
were calculated via bootstrapping.

We summarized features of denied services according to characteristics of the denial, the
service, and the provider. For services denied according to Medicare Advantage insurer
coverage rules, we summarized the stated reasons for denial within six categories: cosmetic,
experimental/investigational, not a treatment for disease, without proven efficacy, related to
a primary denied service, and without supporting medical records provided. We analyzed
types of denied services using broad and specific categories of procedure codes. Service
categories were assigned using the insurer’s proprietary procedure code grouper, which
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categorizes procedure codes not only in the taxonomies of Current Procedural Terminology
and Healthcare Common Procedure Coding System (92% of denied services in our

sample), but also in other taxonomies for services such as anesthesia and rehabilitation.

We summarized the distributions of denied spending and denied services across 17 broad
categories of service types (e.g. laboratory procedures, radiology procedures) that were
mutually exclusive and collectively exhaustive. We combined categories with small amounts
of spending for brevity but included full results in the Online Appendix.11 We also tabulated
shares of denied services and denied spending among the more specific service categories
and individual procedure codes that were most represented among denials. For each service
category, we calculated both the share of all denials within the category and the share of

all services in that category (both paid and denied) that were denied. It was not feasible

to briefly summarize the service category assignments for the several thousand procedure
codes we analyzed. However, in the Appendix,1! we listed the broad and specific services
category assignments for the procedure codes with the greatest amounts of denied spending,
encompassing 90% of total denied spending.

Finally, we summarized the distribution of denied spending across provider type. Provider
type was defined by the insurer and included professional clinical specialties (e.g.
cardiology) and various categories for institutional claims (e.g. hospital emergency
department or ambulatory surgical facility).

Study Oversight

Limitations

The research protocol was deemed non-human subjects research by the relevant Institutional
Review Board.

Our study has several limitations. First, we studied retrospective coverage denials

for medical services and not other dimensions of coverage restrictions such as prior
authorization requirements or limits on prescription drug plan coverage. Low rates of denials
after services are performed may reflect prior authorization policies, which confirm planned
services meet medical necessity rules before they are performed; recent research verified
that prior authorization policies are extensive.12 We did not include denials from Aetna’s
concurrent review program, which evaluates whether hospitalizations meet coverage criteria
prior to claim submission. We also excluded denied hospital claims with missing procedure
codes, which totaled 0.2% of denied services. These exclusions may have led to a modest
undercount of denied services.

Second, the scope and distribution of denials may differ for Medicare Advantage insurers
other than Aetna. However, Aetna’s coverage policies appear to be fairly representative of
coverage policies across Medicare Advantage plans; Aetna was recently shown to challenge
physician claims at only modestly higher rates than other insurers, and it covers a similar
proportion of specialty drugs as other commercial plans.13.14

Third, some of the denied claims we studied might have been paid if the providers had
supplied accurate justifications for the services. If a provider error in documenting medical
necessity led to the denial, then one might view the primary reason for the denial as
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an administrative criterion rather than clinical criterion. However, it was not possible to
identify such cases in our data. Finally, although we categorized services denied by Aetna
under Medicare coverage rules as Medicare denials, it is possible these claims may have
been processed more leniently in fee-for-service Medicare. Even though NCD and LCD
coverage policies are shared in fee-for-service Medicare and Medicare Advantage, the
comprehensiveness of enforcement may differ.1

Among Medicare Advantage beneficiaries in our sample, we detected 5,638,416 denials
and $416M in denied spending due to Medicare or Medicare Advantage coverage criteria.
This corresponded to 0.81 denials per beneficiary per year (95% CI 0.81-0.81) and $60
of denied spending per beneficiary per year (95% CI $59-60). Denied services accounted
for 1.40% (95% CI 1.39-1.41) of total services (paid and denied services), and denied
spending accounted for 0.68% (95% CI 0.67-0.70) of total spending (paid and denied
spending). 31.7% of beneficiaries received one or more denied services per year (95% CI
31.7%-31.7%). (Data not shown.)

Appendix Exhibit Al shows beneficiary characteristics overall and stratified by receipt of
denied services.1!

Exhibit 1 illustrates temporal trends in denial rates overall and by coverage criteria.

On average, Medicare coverage rules accounted for 85% of denied services and 64%

of denied spending, with Aetna Medicare Advantage coverage rules accounting for the
remainder. From 2014 to 2019, denial rates increased from 1.3% of services to 1.5% and
from 0.51% of spending to 0.83%, corresponding to relative increases of 15% and 60%,
respectively. The proportion of denied spending attributable to Medicare rules decreased
from 65% to 60%. Exhibit 2 shows the reasons services were denied under Aetna Medicare
Advantage coverage rules. These services were most commonly classified as experimental
or investigational (61% of denied services) or without proven efficacy (20% of denied
services).

Exhibit 3 presents the distribution of denied services by broad service type. Most denied
services were laboratory procedures, which were 76% of the services denied under
Medicare rules and 31% of the services denied under Medicare Advantage rules. Nearly

all denials under Medicare rules were laboratory services, whereas denials under Medicare
Advantage insurer rules were less heavily concentrated in laboratory procedures. Appendix
Exhibit A2 presents a corresponding distribution of denied services according to spending
rather than service use.1! Laboratory services denials comprised 36% of spending denied
under Medicare rules and 18% of spending under Medicare Advantage rules. Oncologic
procedures and drug administration were the next greatest shares of spending denied under
Medicare Advantage insurer rules (14% and 13%, respectively).

Exhibit 4 presents the largest shares of denied spending and services by specific service
type. Chemistry studies were the largest share of spending denied under Medicare (29%);
chemotherapy was the largest share of spending denied under Medicare Advantage insurer
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rules (14%). However, as shown in Appendix Exhibit A6, only 0.9% of all chemotherapy

spending (paid and denied) was denied under Medicare Advantage insurer rules, and only

7% of all chemistry study spending was denied under Medicare rules 11 See Appendix
Exhibits A3—AG6 for all rates of denied spending as shares of overall spending, and rates of
denied services as share of overall services, by service category.1!

Institutional providers accounted for the greatest shares of denied spending (Appendix
Exhibit A7).11 Hospital outpatient departments accounted for 35% of denied spending,
laboratories 20%, and emergency departments 5.3%. Family practice providers and
cardiologists accounted for the next greatest shares of denied spending (3.0% and 2.5%,
respectively).

Denied claims contained 5,058 unique procedure codes. The most frequent was for
glycosylated hemoglobin (A1C) testing, which constituted 9% of services denied under
Medicare rules. The procedure accounting for the greatest amount of denied spending was
Vitamin D testing. See Appendix Exhibits A8 and A9 for other services accounting for the
most frequent denials and greatest amounts of denied spending.

Discussion

Although health insurers may deny payment for medical services failing to meet medical
necessity criteria, the frequency and circumstances of these denials has not been established.
In this study of a large Medicare Advantage insurer, approximately 1 in 70 services was
denied under medical necessity rules. Although denied spending was less than 1% of
annual spending, this rate grew over time and aggregate denied spending totaled hundreds
of millions of dollars. While prior studies have documented aggregate rates of claim
denials,1418 these studies did not distinguish between denials due medical necessity rules
and denials due to common administrative issues like incomplete or redundant claims.
Our findings provide initial evidence on the restrictiveness of government and private
insurer medical necessity policies in Medicare, which led to payment denial for modest
but nontrivial portions of medical services and medical spending.

Medicare Advantage coverage rules accounted for one third of denied spending,
demonstrating how private insurer rules supplement government coverage restrictions in
Medicare. Prior research comparing health care spending in Medicare Advantage and
Traditional Medicare has suggested that Medicare Advantage lowers spending by reducing
health care utilization:1720 it is not clear, however, whether more restrictive coverage
policies have been a mechanism behind these spending reductions. Though Medicare
Advantage insurers have been shown to challenge physician claims more than Traditional
Medicare, that analysis did not specifically examine challenges due to clinical coverage
criteria.14

Although Medicare Advantage insurers can enforce the coverage criteria they produce,
denials are subject to a regulated appeals process and inappropriate denials can result in
penalties such as reductions in plan Star Rating.2122 Notably, in-network providers are not
permitted to charge patients money for the services denied under the private insurer coverage
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rules. Data from Affordable Care Act marketplace plans indicate that appeals of denied
claims are rare.23

Our results also illustrate differences in the types of services subject to government
coverage rules versus private insurer coverage rules in Medicare. We found that a large
majority of services denied under Traditional Medicare coverage rules were laboratory
services, and the plurality of denied spending was for chemistry tests such as Vitamin

D or glycosylated hemoglobin levels, which tend to be common and low-priced. These
laboratory claims tend to be denied because they lack appropriate diagnosis codes. Medicare
has instituted extensive diagnostic coding requirements for laboratory services; the most
recent Medicare manual on laboratory diagnostic coding is over 2,000 pages long.24

In contrast, Medicare Advantage insurer restrictions tended to affect rarer, higher-priced
services including chemotherapy. Although less than one percent of chemotherapy spending
was denied according to these coverage rules, such denials constituted a high proportion

of denied spending because of the high price of these services. This finding aligns with

prior research showing that private insurers have instituted more extensive coverage rules for
high-priced infusion drugs than Medicare has.12

Our results may represent a lower bound on the savings achieved for services subject

to coverage denials because estimates did not include services deterred by the coverage
restrictions and therefore never performed, i.e., a sentinel effect. Deterring an inappropriate
service would be preferable to denying it retrospectively for patients, providers, and insurers.
There is limited and mixed evidence on the extent to which coverage policies deter medical
services. One study found little evidence of deterrence of eight medical services shortly
after they were subject to Medicare coverage restrictions,2> while another showed large
reductions for a service targeted by coverage restrictions and antifraud enforcement.26 Some
portion of savings achieved by denials, however, are eroded by the administrative costs of
developing and enforcing coverage policies, and by the expense of any substitute services
performed in place of the denied services.?’

Coverage policy is a unique tool for addressing overuse of health care services. Unlike
other broad incentives to reduce health care spending such as cost sharing or global
budgets, coverage policies can provide more nuanced incentives based on evidence-based
determinations of service necessity. By describing the scope and distribution of coverage
denials in Medicare Advantage, our study provides a glimpse into how this managed care
tool has been shaped and wielded. In this setting, government and private insurer coverage
criteria have contributed to defining a small portion of medical care as unnecessary. How
much larger this portion would be if deterred services could be quantified is unknown.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Exhibit 1 (Figure). Shares of Medicare Advantage spending denied under Traditional Medicare
coveragerulesand privateinsurer (Aetna Medicare Advantage) coveragerules, by year.
Source: Authors’ calculations, 2014-2019 Aetna Medicare Advantage claims.

Notes: Shares are presented as the percent of spending denied either due to Medicare
coverage determinations or due to Aetna Medicare Advantage coverage rules. Share
denominators include paid services and denials due to coverage criteria. Denials due to other
(i.e. administrative) reasons and prescription claims are not included in share numerator or
denominator values. Error bars represent 95% confidence intervals for total denials from
both sets of coverage rules.
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Exhibit 2 (Figure). Reasons for denial under Aetna M edicare Advantage cover age rules.
Source: Authors’ calculations, 2014-2019 Aetnha Medicare Advantage claims.

Notes: Denial reasons, as assigned by the insurer, only apply to private insurer coverage
rules and not traditional Medicare coverage determinations.
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Exhibit 3 (Figure). Distribution of denials across broad service type.
Source: Authors’ calculations, 2014-2019 Aetna Medicare Advantage claims.

Notes: The share of denied services is presented for each service type, defined by broad
service category The category “other” includes service categories with the least associated
spending, collectively 4.2% of all denied spending. The denominator for each share is the
total number of services denied within each category of coverage rules (traditional Medicare

or Aetna Medicare Advantage).
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Exhibit 4:
Largest denial shares by narrow service type
M edicare Coverage Rules Medicare Advantage I nsurer Coverage Rules

Denied Denied Denied Denied
Specific Service Type Spending Share  ServicesShare  Specific Service Type Spending Share  Services Share
Chemistry studies 29.0% 56.9% Chemotherapy 13.6% 1.8%
Vascular procedures, other 5.5% 2.4% Chemistry studies 11.2% 19.3%
Drug administration 4.1% 0.7% Drug administration 9.4% 10.5%
Microbiology studies 3.7% 8.4% Supplies 6.9% 5.4%
Self-injected drug
administration 3.1% 0.1% Microbiology studies 6.3% 11.1%

Percutaneous coronary
Vascular access procedures 2.6% 1.3% intervention 3.3% 0.2%
Rehabilitation or Physical Miscellaneous
Therapy 2.3% 2.2% administrative codes 2.9% 0.4%
Supplies 2.3% 1.1% Knee arthroscopy 2.71% 2.2%
Neurologic procedures,

Chemotherapy 2.1% 0.1% other 2.6% 0.1%
Skin lesion biopsy/excision 1.9% 0.9% Major vascular procedures 2.5% 10.1%
Neurologic procedures, other 1.9% 0.5% Vascular access procedures 2.3% 3.5%
Anesthesia 1.8% 0.5% Ultrasound 2.1% 0.5%
Echocardiography 1.6% 0.6% Nasal/sinus endoscopy 2.0% 0.9%
Pacemaker or defibrillator
procedure 1.6% 0.0% Eye Procedures - Other 2.0% 1.1%
Peripheral nerve procedures 1.5% 0.0% EEG 2.0% 0.1%
Total 65.1% 75.6% Total 71.6% 67.2%

Source: Authors’ calculations, 2014-2019 Aetna Medicare Advantage claim

Notes: The shares of denied services and denied spending are presented for the 15 specific service categories accounting for the greatest shares of
denied spending. The denominator for each share is the total number of services or total spending that was denied within each category of coverage
rules (Medicare or Medicare Advantage).
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