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The coming crisis
Obtaining care for the growing burden of neurodegenerative
conditions

ABSTRACT

As the US population ages, the burden of neurodegenerative disorders, including Alzheimer disease
and Parkinson disease, will increase substantially. However, many of these patients and their families
currently do not receive neurologic care. For example, a recent study found that over 40% of Medi-
care beneficiaries with an incident Parkinson disease diagnosis did not receive neurologist care early
after diagnosis and those who did not were more likely to fracture a hip, be placed in a nursing home,
and die.While geography, age, race, and sex likely contribute to these observed disparities in care and
outcomes, a large barrier may be Medicare’s reimbursement policies, which value procedures over
care. With further reductions in Medicare reimbursement constantly on the horizon, the devaluing of
clinical care will likely continue. Rather than guaranteeing access to care, Medicare’s reimbursement
policies may increasingly be an impediment to care. Neurology� 2013;80:1989–1996

GLOSSARY
PD 5 Parkinson disease.

As baby boomers age in the United States, the burden of neurodegenerative conditions among
Medicare beneficiaries will increase substantially. For example, from 2010 to 2030, the number
of individuals 65 years or older with Parkinson disease (PD) will increase by 77% from 300,000
to 530,000 (figure 1A).1 For Alzheimer disease, the most common neurodegenerative condition,
the number of individuals affected will increase by more than 50% from 5.1 million in 2010 to 7.7
million in 2030 (figure 1B).2 The increase in these and other neurodegenerative conditions will
drive demand for neurologic care.

NEUROLOGICCAREUTILIZATION IS LIMITED However, manyMedicare beneficiaries with neurodegenerative
conditions currently are not utilizing neurologic care. A recent report found that 42% of Medicare beneficiaries
with an incident diagnosis of PD do not receive care from a neurologist within the first 4 years after diagnosis.3

The lack of neurologic care may have health consequences.4 Beneficiaries with PD who did not see a neurologist
were 14% more likely to fracture a hip, 21% more likely to be placed in a skilled nursing facility in the first year
after diagnosis, and 22% more likely to die within 6 years of diagnosis.3 While confounding by health state may
explain a portion of these results and causative links remain to be established, a follow-up investigation found that
patients with PD who were treated by a neurologist compared to a generalist were less likely to have hospitalizations
related to PD.5 Other studies have found that adherence to care quality indicators6 and patient satisfaction7 are
increased among patients who see a PD specialist. For other chronic conditions, the involvement of specialists is
associated with improved process measures and clinical outcomes in asthma,8 cardiac disease,9 and diabetes.10

Utilization of services is an outcome indicator of access, which is influenced by geographical, social, and orga-
nizational factors.11,12 The geographical distribution of physicians affects access to medical care, as demonstrated by
Health Professional Shortage Areas, which lack both primary care physicians and specialists. Like other specialists,
neurologists tend to cluster in urban areas and along the coasts. For example, the number of neurologists per capita
in Massachusetts is more than 4 times that of Wyoming.13 However, areas with the greatest number of neurologists
have a large proportion of Medicare beneficiaries with PD who do not receive care from a neurologist (figure 2).
These findings suggest that factors other than geography need to be considered.

Social factors, including sex, race, and age, also influence who receives neurologic care. Nonwhites, women, and
the most elderly with PD are less likely to obtain specialist care.3 For example, African Americans are 4 times less
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likely than whites to receive any treatment for PD, and
clinical trials, generally at specialist centers, favor youn-
ger, educated, white men.14 The lack of African Amer-
ican and female neurologists—fewer than 2% of US
neurologists are African American and fewer than
30% are women13—may also contribute to diminished
access for many.

Organizational factors may also contribute to the low
utilization of neurologists.Many primary care physicians
prefer to manage neurologic disorders themselves.15 In
one study, when confronted with a patient with PD or
dementia, more than half of primary care physicians
indicated a preference to manage the patient alone or
just curbside a specialist. By contrast, more than 90% of
neurologists thought that the patient should be referred
to a specialist.15 Primary care physicians may be quite
successful in managing these disorders. For example, a
randomized controlled trial of a collaborative care model
led by primary care physicians improved the quality of

care among individuals with dementia.16 This model,
which included a primary care physician and a geriatric
care manager, was also supported by weekly meetings
with specialists, including a geriatrician and a geriatric
psychiatrist.16

MEDICARE’S REIMBURSEMENT POLICIES MAY
BE CONTRIBUTING TO LOW UTILIZATION AND
LIMITED ACCESS While these geographic, social,
and organizational factors are important, they are insuf-
ficient to explain the widespread lack of access, so alter-
native causes must be sought and actionable hypotheses
considered. Insurance is among the most important de-
terminants of access for patients,17 and Medicare was
explicitly designed to guarantee that older Americans
have access to health care at a time when half did
not.18 However, the lack of access to neurologic care is
occurring among individuals with health insurance.

The lack of utilization may not be due to financial
factors on the part of patients but rather financial factors
affecting physicians. An alternative explanation for the
lack of utilization to neurologists is that Medicare’s
reimbursement for care for chronic conditions like Alz-
heimer disease and PD is simply too low.

Shortages can arise in a market when the price for a
good or service is below the equilibrium price or price
where the quantity demanded for a particular good or
service is equal to the quantity supplied of that good
or service. Because Medicare, through the Centers for
Medicare & Medicaid Services, and not the market sets
the price for physician (and other) services covered by
Medicare, that price could be greater than, equal to, or
less than the equilibrium price. When a price is set below
the equilibrium price, a shortage can result (figure 3).

As figure 3 depicts, in a free market, the price of a
good or service is the point at which the quantity de-
manded of a good or service equals the quantity supplied.
However, when the government (or any organization)
sets the price of a good or service below the market
equilibrium price, the quantity demanded of that good
or service exceeds the quantity supplied, resulting in a
shortage. The situation for medical services is complicated
by the fact that because of insurance the price faced by
patients (e.g., a copayment) is less than the actual price of
the service, but the general principle still applies.19 In the
case of neurologic care for patients with PD, if Medicare
sets reimbursement rates below the market equilibrium
price for that service, the quantity of those services
demanded would exceed the quantity supplied.

Determining whether Medicare reimbursement for a
particular good or service is below the market equilibrium
rates is difficult, but there are clues. The first is that short-
ages are generally associated with increased wait times,
and according to the American Academy of Neurology
Medical Economics Issues Survey, the wait time to see
a neurologist is about double that to see a cardiologist.e1

Figure 1 Projected number of Medicare beneficiaries with Parkinson disease
and Alzheimer disease in millions (2010–2030)

(A) Parkinson disease. (B) Alzheimer disease. Data adapted from Dorsey et al., 2007,1 and
Hebert et al., 2003.2
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The second is that a large proportion (42%) of Medicare
beneficiaries who have been diagnosed with a common
neurologic condition that benefits from neurologic care
do not see a neurologist.3 The proportion seeing a neu-
rologist in the United States appears to be comparable to
that in Canada, which has fewer neurologists, and much
lower than in Europe. A study in Canada found that
45% of patients with PD see a neurologist annually
and 60% had seen one over 6 years.20 In Europe, a large
survey of patients with PD found that 92% of respond-
ents had seen a general neurologist and 56% had seen a
PD specialist within 2 years of diagnosis.21 While several
factors, including geography, supply of neurologists,
referral patterns, and characteristics of respondents, can
explain the differences, these studies suggest that utiliza-
tion of neurologic care among individuals with PD in the
United States is low and likely lower than in peer coun-
tries where reimbursement is less of an issue.

On the supply side in the United States, some neu-
rologists appear not to be caring forMedicare beneficia-
ries. Because of Medicare’s low reimbursement,
physicians, including neurologists, may be opting out
of the Medicare program.e2 While data are limited,
according to a 2012 Memorandum Report from the
Office of Inspector General, “[The] number of opted-
out physicians appears to have increased each year from
2006 to 2010.”22 The absolute number of neurologists
not participating in Medicare at all is likely lowe3,e4;
however, physicians may limit the number of Medicare

beneficiaries with neurodegenerative conditions in their
practice due to the time required and the associated low
reimbursement. Lack of time and reimbursement are
commonly reported reasons among primary care physi-
cians for suboptimal care of patients with dementia.23

For those neurologists accepting Medicare, reim-
bursement within the program is highly skewed, such
that diagnostic tests and procedures are reimbursedmore
than actually caring for patients (table). In one extreme
example, reimbursement for a one-time imaging test that
has limited utilitye5 in the diagnosis of PD can exceed
years of providing neurologic care to a patient with PD.

These counterproductive incentives can result in dif-
ficulties accessing physicians. For example, despite near
universal insurance in the state, Massachusetts has re-
ported a tight labor market for neurologists, exhibiting
severe workforce shortages consistently for 3 years since
2008.e6 This “shortage” is occurring in the state with
the highest number of neurologists per capita. Inade-
quate reimbursement plagues other insurance programs,
including Medicaid.24,25

SUPPLY OF NEUROLOGISTS IS SUFFICIENT TO
MEET DEMAND The overall supply of physicians
including neurologists is frequently cited as a cause for
limited access.e7 However, as the Massachusetts experi-
ence attests, the problem is not the absolute number of
neurologists. In fact, the existing supply of neurologists
is more than sufficient to meet the demand in many

Figure 2 Proportion of Medicare beneficiaries (2002–2005) with an incident diagnosis of Parkinson disease
who do not receive care from a neurologist within the first 4 years of diagnosis
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cases, including PD. The Movement Disorders Society
lists approximately 600–700 physician members seeing
patients in the United States. Setting aside geographic
and social considerations, this supply of neurology sub-
specialists is likely sufficient or nearly sufficient to care
for approximately 500,000 Americans (including those
under age 65) with PD.1

Beyond PD subspecialists, the overall supply of neu-
rologists in the United States should be more than suf-
ficient to meet the demand for most neurologic care.
The number of neurologists per capita in the United
States is higher than in most peer countries (figure 4).
For example, the number of neurologists in the United
States is 3.9 per 100,000 compared to 2.5 in Canada
and 2.4 in the United Kingdom. Moreover, in the
United States over the past 50 years, the neurologist
density has increased more than threefold.13,26

The challenge is that current financial incentives
devalue clinical care and by extension, the doctor–patient
relationship. Medicare’s reimbursement for chronic care
is less than comparable technology-based procedures,
does not cover time-intensive coordination of care, largely
excludes care provided outside of an in-person physician–
patient encounter, and has fallen when adjusted for rising
practice costs.25 The provision of PD care that meets the
American Academy of Neurology quality measures27

requires more physician and staff time than allowed by
current Medicare reimbursement guidelines. Moreover,
the cost and time required to comply with Medicare’s
reimbursement and other policies continues to increase.e8

Physicians operating in high-cost academic environments
or in competitive community practices are increasingly
disincented from caring for patients with chronic neuro-
logic disease. The net result may be that over 40% of
Medicare beneficiaries with PD do not or cannot access a
neurologist, to the detriment of their health.

THE SOLUTION IS NOT TO PRODUCE MORE
NEUROLOGISTS BUT TO INCREASE
REIMBURSEMENT FOR PATIENT CARE Aligning
incentives to reward caring for patients can offer substan-
tial value to payors. Physician fees, especially those
directed at the physician actually providing chronic care
for the patient, are only a small proportion of Medicare’s
expenditures for these conditions. For example, in PD,
reimbursement for all physician services accounts for only
26% of Medicare’s expenditures,28 and that for the neu-
rologist actually caring for the patient is only a fraction of
that amount. The real cost driver for these conditions
and others is paying institutions for complications of care
and progression of the disease (e.g., falls, behavioral dis-
turbances). For example, half of Medicare expenditures

Figure 3 Supply and demand curve demonstrates how a price set below market equilibrium price can result in
a shortagea

a Market equilibrium price is where the quantity of care demanded equals the quantity supplied. If Medicare’s price (reim-
bursement) is less than the equilibrium price, the quantity of medical care demandedwill be greater than the quantity of care
supplied, resulting in a shortage. The magnitude of the shortage is the difference between the quantity demanded at the
Medicare price and the quantity supplied at the Medicare price.e17
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flow to inpatient (26%), skilled nursing (5%), and long-
term care (19%) facilities for PD beneficiaries.28 Beyond
Medicare, Medicaid—the largest payor for nursing care
facilities—is especially at risk for the growing burden of
neurodegenerative conditions that frequently result in
long-term institutional care.29–31

Increasing utilization of neurologic care for neurode-
generative conditions has the potential to improve health
and decrease costs. While such a hypothesis needs to be
tested, the evidence suggests that improved access is at
least associated with such outcomes, including decreased
likelihood of nursing home placement.3 Reducing utili-
zation of a skilled nursing facility by 1 year for one
patient saves Medicaid approximately $69,000

(assuming $200 per day),28,e9 100 times more than a
neurologist receives for keeping a patient independent
and functioning at home. In addition, beneficiaries who
receive care from a neurologist are 25% less likely to be
hospitalized for PD-related complications such as psy-
chosis.3 Finally, unpublished data (from A.W.W.) indi-
cate that Medicare beneficiaries who see a neurologist
more frequently for their PD actually cost Medicare
30% less than those who do not see a neurologist.

By contrast, producing more neurologists is ex-
pensive and will not address the underlying problem.
Training a new neurologist in the United States costs
taxpayers—primarily through Medicare subsidies
to teaching hospitals—upwards of $400,000 just for

Table Medicare’s reimbursement for a sample of commonly performed neurologic services and testsa

Service/procedure CPT code
Frequency
of use, %, 2010c

Parkinson
disease

Alzheimer
disease

Epilepsy/
seizure Stroke Other

Clinical care

New outpatient visit (level 4)b 99204 NA $161 $161 $161 $161 $161

Outpatient visit, established patient (level 4)b 99214 NA $104 $104 $104 $104 $104

Diagnostic studies commonly performed
by a neurologistd

EEG (awake and asleep) 95819 57 NA NA $383/$54 NA NA

Lumbar punctureb 62270 56 NA NA $157 NA NA

EMG (2 limbs) 95861 54 NA NA NA NA $140/$79

Somatosensory evoked potentials (upper limbs) 95925 26 NA NA NA NA $166/$27

Continuous video EEG monitoring 95951 18 NA NA CP/$309 NA NA

Diagnostic studies not commonly performed
by neurologistse

Sleep studies (polysomnography) 95811 14 NA NA NA NA $707/$127

Brain MRI (with and without contrast) 70553 10 $658/$115 $658/$115 $658/$115 $658/$115 NA

Carotid duplex ultrasound (bilateral) 93880 10 NA NA NA $252/$30 NA

Intraoperative monitoring 95860 9 NA NA NA NA $166/$107

Transcranial Doppler 93886 8 NA NA NA $356/$46 NA

CT 70450 7 $184/$41 $184/$41 $184/$41 $184/$41 NA

PET 78609 2 NA NA NA NA $113/$58

SPECT 78607 1 $371/$58 $371/$58 NA NA NA

Functional MRI 70555 1 CP/$128 CP/$128 CP/$128 CP/$128 CP/$128

DaTscan (ioflupane I123 injection)f A9584 NA $1,908 NA NA NA NA

Transthoracic echocardiogram 93306 NA NA NA NA $213/$65 NA

Abbreviations: CP 5 carrier priced technical component, therefore, global price is not displayed; DaT 5 dopamine transporter; NA 5 not available.
a For clinical care and nonlaboratory diagnostic tests, Medicare reimbursement was derived from the national payment amount in the 2012 CMS Physician
Fee Schedule for the nonfacility price, which includes technical and professional components for those services to which the concept applies. Where
applicable, global fees are listed first, followed by professional component. The global component is equal to the professional component plus the technical
component. For example, an EEG (awake and asleep) is reimbursed with a global fee of $383, with a professional component of $54 and a technical
component of $329.
bGlobal (diagnostic service) or physician professional service where the professional/technical concept does not apply.
c The frequency of use is the proportion of neurologists who perform this procedure within 12 months and is derived from the 2010 Practice Profile Form
(Adornato et al., 2011).13
dStudies performed by more than 15% of neurologists surveyed.
e Studies performed by fewer than 15% of neurologists surveyed as well as less commonly used procedures in general.
f Providers will code for A9584 and 78607 (SPECT imaging). If local Medicare Administrator Contractors cover DaTscan, a provider will be paid an amount
for the SPECT imaging and a separate amount for the radiopharmaceutical DaTscan. Reimbursement for DaTscan diagnostic test is estimated at 6% plus
the average sales price of $1,800 (GE Healthcare, Waukesha, WI).e16
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residency.32,33 Factoring in federally subsidized loans in
college and medical school, and one newly minted
neurologist could easily cost the public a half a million
dollars. One hundred new neurologists per year (less than
one per medical school class) would be $50 million and
excludes the considerable human capital costs.

Worse, training more neurologists would likely only
have marginal benefit on increasing access. As pointed
out, except in targeted areas (e.g., rural areas,
underrepresented minority physicians), the United
States already has a sufficient number of neurologists to
care for many of the common neurologic conditions
affecting Medicare beneficiaries. Moreover, the difficulty
in accessing neurologic care has occurred in a setting
where the number of neurologists has increased substan-
tially.13 Finally, because of the soaring financial costs of
medical education,e10 the resulting increase in medical
debt,e11 the increasing duration of specialty training,13

and its significant opportunity costs,34 future neurologists
will face even greater financial constraints and thus may
be less resistant to Medicare’s current incentives in caring
for beneficiaries with chronic neurologic conditions.

PUBLIC ENGAGEMENT AND LEADERSHIP WILL
HAVE TO DRIVE CHANGE The market solution to a
shortage is to raise prices. However, rather than price in-
creases, physicians, including neurologists, who provide
care to patients with chronic conditions are operating

under increasing threats to further reductions inMedicare
reimbursement.35 The Affordable Care Act attempted to
address the shortcomings in reimbursement by providing
primary care physicians a modest 10% increase in reim-
bursement for caring for patients.33 However, neurolo-
gists who care for patients with chronic conditions were
excluded from the policy, although currently proposed
legislation aims to remedy their exclusion.e12,e13 Larger
changes in reimbursement, which could include reduc-
tions in reimbursement for overutilized services, are
required that better align the financial interests of physi-
cians with the health interests of patients. To the extent
that primary care physicians may influence access to neu-
rologists, efforts to engage public and primary care-
focused organizations regarding the added value for the
treatment of PD and other neurologic conditions should
be developed.

With the rise in neurodegenerative conditions rapidly
approaching, access to care will likely worsen. The
changes that need to occur are unlikely to come from
the profession, which to date has had very limited success
in driving change and is viewed as self-serving in seeking
changes in reimbursement for its own services. Rather,
the change will likely have to occur from the public,
who stands the most to gain from increased access and
better care. The proportion of the public that will be
affected by the access challenge will increase as both pa-
tients and their families seek to receive the care that they

Figure 4 Neurologist workforce density in various nations (2009)

Inclusion of neurology subspecialties within these figures may vary by country; therefore, the number of neurologists per
100,000 inhabitants may not be perfectly comparable across countries. a Neurologists per 100,000 inhabitants from
DataMarket.com (Cambridge, MA).e18 b Rates are calculated using physician counts and population estimates from the
Australian Institute for Health and Welfare Medical Labour Force Survey, 2009.e19 c Rates are calculated using physician
counts from the Canadian Institute for Health Information and population estimates reported by the Organization for
Economic and Co-operation Development in 2009.e20,e21 d Data adapted from Adornato et al., 2011.13
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need and desire. Already 2.9 million households are
affected by Alzheimer disease.e9 Moreover, increased
access to specialists could benefit beneficiaries with
other chronic neurologic or medical conditions.36

The public can help drive changes that over time can
improve its access to needed neurologic care. In the short
term, the public, including patient advocacy groups, can
argue for aligning financial incentives with their health
needs. Such an approach made a modest difference for
primary care and could do the same for neurology. How-
ever, to ensure longer-term support for caring for patients
with chronic conditions, more fundamental changes in
the system will be needed.

Currently, Medicare reimbursement rates are heavily
influenced by the Relative Value Scale Update Commit-
tee organization by the American Medical Association.37

The committee is a nonrepresentative group of physi-
cians charged with assigning relative value units that
underlie Medicare reimbursement for every covered pro-
duct and service. The committee, which gives equal rep-
resentation to small specialties (e.g., vascular surgery) as
to large ones (e.g., pediatrics), has been criticized for
supporting Medicare reimbursement policies that sup-
port technology or procedure-based interventions at the
expense of cognitive-based interventions, including sim-
ply caring for patients.37 The rationale for having a
skewed sample of physicians set reimbursement pol-
icy for a taxpayer-financed health insurance program
is not clear. What is increasingly clear is that the sys-
tem is not serving the public’s interests. Greater public
participation, including potentially public leadership, is
needed to stem the self-serving factions that are increas-
ingly plaguing the Relative Value Scale Update Com-
mittee and to ensure that its policies are directed to the
interests of the beneficiaries that it serves rather than the
self-interests of select providers.

Longer-term, alternative health care delivery models
that meet the needs of patients and are supported by
empirical evidence demonstrating both their feasibility
and value could have even greater impact on increasing
access and improving care. Chronic care models, includ-
ing patient-centered medical homes, have potential to
improve outcomes for asthma, congestive heart failure,
depression, and diabetes,38 but evidence for their benefit
in caring for individuals with chronic neurodegenerative
conditions is generally lacking and largely limited to
dementia care.39,40 Technology, including telemedicine,
can help reduce geographical barriers to care, but restric-
tive reimbursement and arcane licensure requirements
are hindering their broader adoption. The public can
advocate for policy changes supporting alternative mod-
els that better meet their needs.

Over the last generation, the public has a successful
track record in directing change in research priorities,
whether it was for HIV in the 1980se14 or more recently
for Alzheimer disease.e15 Such engagement helped lead to

the transition of a rapidly progressive and fatal condition
to a chronic one. That same advocacy can now be
directed toward how society directs health care funds in
this country. For too long, the public has been silent on
how its tax dollars are spent for health care and conse-
quently, those funds have not always been directed in its
interests. The coming crisis in care for the growing num-
ber of individuals with neurodegenerative conditions is
an opportune time to end that silence.
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