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Executive Summary
The impact of Alzheimer’s disease (AD) on caregivers, communities, and social service needs is
profoundly larger than its impact on direct medical costs, as shown through financial and public
health data. These impacts are interwoven with socioeconomic and racial disparities for patients
and caregivers. Traditional value assessment models fail to fully consider the full scope of value
for AD treatment. This observation is not new, but has been raised by many others.1–4 In light of
upcoming clinical development review and value assessment of several AD therapies, the
Alliance for Aging Research engaged consultants from Milliman to develop a framework of
useful principles for valuing the burden of AD and potential treatments. Although this report is
not quantitative, it identifies how notions of value could be quantified.
AD has particularly far-reaching economic and societal effects, so any framework employed to
assess the value of AD treatment should examine a very broad landscape to understand the
burdens that exist and can be affected. Diseases vary in how they impact patients and society.
Some conditions have relatively well-defined and short-term burdens and care costs that are
dominated by medical expenses, such as hip joint failure and arthroplasty. Other conditions,
including AD, have wide-ranging burdens and require large amounts of care that may not
appear in accounting data. A value methodology that focuses on direct medical care costs may
produce reasonable results for situations where outcomes are clear and strongly linked to
medical spending. However, such a methodology will miss or undercounting indirect costs such
as family caregiver burden and the societal harms of disparities for conditions such as AD.5
An equitable value assessment framework for use in AD should account for the ecosystem that
surrounds people with AD, including the impact treatments may have on ameliorating social ills
such as racial disparities. In particular, the framework should, a) utilize metrics that, when
appropriate, apply the same standards regardless of age or socioeconomics, b) capture the
health-related value of AD treatments not only for patients but also for their family caregivers,
and c) appropriately account for changes in non-health outcomes and issues of community
value related to AD patients and their caregivers.
This approach represents an evolution from traditional methods used to determine the value of
therapies. Traditional approaches generally rely on some calculation of cost effectiveness using
monetary amounts divided by metrics for quality, where quality metrics capture patients’
perceived outcomes (such as health state preference values), while monetary amounts are
typically the direct medical costs associated with care for an average patient of interest.
Sometimes assessments using traditional approaches are comparative (e.g., a therapeutic
added-value approach) and contrast different treatment options to gauge the relative value of
each.6,7 These methods have limitations when dealing with complex diseases, as they anchor
on healthcare spending and outcomes for the directly affected patient alone and do not
recognize value driven by public health improvement, transformation, or even societal value.
It is important to consider that the principles of value described in this report do not define to
whom the value of therapy should accrue. There is certainly a wide range of views on this topic.
To some, a substantial portion of the value belongs to the public, because the infrastructure to
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research, develop, disseminate, and pay for therapy relies on society. To others, the value
belongs to the innovators or investors who endured risk over years to bring a therapy to the
market that can use it. The failure to separate assessment of value from the question of
ownership means that payers view the determination of “value” as a cost to them, while the
promoters of innovation view that value as revenue—and the issues of value become confused
with financial interests. Separating the definition of who owns the value from the quantification of
the value itself can help bring clarity to complex issues such as how to think about spending on
AD patients. This report does not address in any way “to whom the value belongs.”
An influential stakeholder using the traditional approaches to value assessment is the Institute
for Clinical and Economic Review (ICER), a non-profit organization that uses cost effectiveness
to assess therapeutic value from a payer’s perspective. This report uses examples from a
variety of ICER’s works across therapies as a basis for illustrating approaches for assessing the
value of treatments for AD more broadly. The status quo of AD care consists of systems of care
that depend on low-paid workers or family caregivers, create multi-generational family burdens,
and exacerbate existing racial, ethnic, and socio-economic disparities. Although practitioners
using traditional approach make some effort to capture non-medical spending and have recently
acknowledged racial and ethnic disparities, these methods do not account for the value of
treatment when the vast majority of a disease’s impact is on a family or community.
In addition, there are several technical issues that render the traditional approach problematic.
These issues are not unique to AD, although the characteristics of AD and the ecology of care
around people with AD highlight these issues.
The Alliance for Aging Research commissioned Milliman to develop an alternative approach to
assessing value in AD and to explain weaknesses in the traditional approach. The Alliance is a
Washington, DC-based non-profit focused on accelerating the pace of scientific research and
advances that improve the experience of aging. Funding for this report was provided by the
Alliance, which received supplementary grants from Biogen and from Eli Lilly and Company.
This work reflects the view of the authors, who are employees of Milliman, which does not
endorse any product or program. Bruce Pyenson is a Member of the American Academy of
Actuaries and meets its qualifications for this work.
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Alzheimer’s Disease Overview
Alzheimer’s disease (AD) is a degenerative neurological condition that progressively destroys
patients’ memory, language, physical function, and autonomy, driving escalating care costs and
dependence on family caregivers. As of 2019, 5.7 million adults, most age 65 or older, were
estimated to be living with AD in the United States (US).8 Over time, people with AD often
require substantial nursing care, home and hospice care, as well as significant family caregiving
and support.9 Total care costs for the management of AD were estimated at $305 billion in
2020. However, this figure is likely understated due to insufficient measurements of informal
care costs and caregiver health burden.10 Trends suggest these costs could increase to more
than $1 trillion as the US population ages.10
AD prevalence increases dramatically with age, and disproportionately affects women and
minorities. While only 3% of adults age 65-74 have AD, 17% of those age 75-84 and 32% age
85 and older are affected.9 People younger than 65 can also develop AD, but it is much less
common, and prevalence is uncertain. Of those identified with AD, nearly two-thirds are women,
and studies suggest there may be an association between menopausal changes and preclinical
AD symptomatology.11 Some racial and ethnic minority groups also have greater prevalence of
AD in addition to an earlier age of onset.8 According to the National Institute on Aging (NIA),
older Black/African Americans and Hispanics/Latinos are disproportionately affected by AD and
other dementias in comparison to older whites. Genetic factors do not account for these
differences. Rather, health conditions such as cardiovascular disease and diabetes, which are
associated with increased AD risk, may be to blame as they are more prevalent in Black/African
American and Hispanic/Latino populations.8 People over age 55 with low income, less
education, or who live in rural areas have also been linked to greater incidence of AD.12 Studies
show an association between a higher level of education and better brain health. For example,
among adults aged 45 years or older, the proportion experiencing subjective cognitive decline
was lowest for college graduates and nearly three times greater for those without a high school
diploma.13 Individuals with at least nine years of education have also been shown to experience
a delay in cognitive decline and a reduced period of dementia morbidity compared to those with
fewer than nine years of education.14
AD is a leading cause of disability and poor health as patients can endure years of reduced
function and independence as the disease progresses.9 Although generally thought of as a
disease of old age due to patients’ average age at first diagnosis, clinical manifestations of AD
are thought to begin 20 or more years before symptoms arise.9 Characteristic symptoms of this
disease, such as memory loss, mood and behavioral changes, language impairment, and
diminished problem-solving capacity, advance over time and gradually impede patients’ day-today lives. This decline in function is broken down into three general stages – mild, moderate,
and severe – which reflect the degree to which symptoms interfere with one’s ability to carry out
everyday activities.9 Ultimately, this decline in function contributes to patient mortality. According
to the CDC, AD is the sixth-leading cause of death in the US and the fifth-leading cause of
death for those age 65 or older.9 Using the Global Burden of Disease approach, which is a
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systematic way of quantifying the comparative magnitude of health loss due to diseases, AD
climbs to the 4th leading cause of death.15
For some patients, mild cognitive impairment (MCI) is a precursor to AD and represents a
transitional state between normal aging and dementia, but not all patients with MCI convert to
AD.16 Diagnostics to identify patients with MCI and those most likely to progress to AD have
become a central focus of research in the AD space.17 Researchers have found that even given
higher functioning among patients with MCI, patients’ cognitive impairment is significant enough
to demonstrate a tangible impact on caregivers.18 This potentially complicated patient journey of
AD patients, which may begin with MCI, poses one challenge to the definition of value for AD.
AD is linked to significant direct care costs, which makes its steadily increasing prevalence an
economic as well as a societal concern. Patients with dementia are associated with average
lifetime care costs from time of diagnosis of $357,297 (in 2019 dollars).9 Of that cost burden,
families are estimated to bear 70%, while Medicaid and Medicare bear only 14% and 16%,
respectively.19 Medicare spends an additional $2,101 (Parts A and B, in 2015 dollars) per year
per beneficiary with AD on average compared to overall average spending of about $10,000 per
year, but Medicare spending for beneficiaries with AD actually declines in the year preceding
death.20
Unlike many other chronic diseases, a substantial portion of the healthcare costs associated
with people with AD is not driven by medical procedures or inpatient care. Rather, 49% of total
direct costs of AD are related to long-term residential nursing home care. Community-dwelling
patients with AD experience 44% higher total annual medical and care expenditures than similar
patients without AD. Expenditures have been observed to increase as patients’ conditions
deteriorate and 24-hour assistance with activities of daily living becomes necessary. For
example, average Medicaid spending for patients with AD in the five years prior to death was
eight times higher than for patients without AD.21 Because Medicare does not cover long-term
care services, many patients must rely on Medicaid to cover long-term care costs. In one study,
researchers found that 93% of incremental Medicaid expenditures associated with AD were for
nursing home stays.21
Studies have consistently shown that active management of AD can improve the quality of life
(QOL) of affected individuals and their caregivers.9 Unfortunately, there are no AD treatments
currently on the market that permanently slow or stop the damage that causes symptoms.9 The
five Food and Drug Administration (FDA)-approved drugs — rivastigmine, galantamine,
donepezil, memantine, and a combination treatment composed of both memantine and
donepezil – improve patients’ cognitive symptoms, but the efficacy of these drugs is specific to
the patient and results are temporary.9 Moreover, no drugs have been specifically approved to
treat behavioral and psychiatric symptoms of AD. This contributes to the high rate of
institutionalization among AD patients, as challenges with managing the severity of progressing
behavioral symptoms (e.g., neuropsychiatric symptoms) have been reported as a primary
precipitating factor for family members’ choosing institutional care for their loved ones.22
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In the absence of preventive, ameliorative, or curative medical solutions, AD burden is expected
to grow over the next 30 years.9 According to a study from the Rush Institute for Healthy Aging,
the number of people age 65 and older living with AD is projected to reach 8.4 million by 2030
(a 45% jump from 2020) and 13.8 million by 2050 (a 138% increase from 2020).23 Thus, it is
both a societal and an economic imperative to identify cost-effective treatments and solutions
that can help contain this growing burden of disease. However, current healthcare value
assessment frameworks are not designed to comprehensively capture the value delivered by
AD interventions. We propose the use of an integrated community health-oriented assessment
framework or, in the absence of this alternative approach, suggest elements of traditional value
assessment frameworks that must be addressed to determine treatment value more accurately
in the context of a disease like AD.

Principles to Assess Value in Alzheimer’s Disease and Dementia
Financial and public health data show that AD’s impacts on caregivers, communities, and social
service needs are profoundly larger than its impacts on direct medical costs. These impacts are
interwoven with socio-economic, racial, and ethnic disparities in patients and caregivers. Given
these far-reaching economic and societal effects, any framework employed to assess the value
of AD treatment must examine a broad landscape to fully reflect the burdens that exist and can
be affected.
Diseases vary in how they impact patients and society. Some conditions have relatively welldefined, short-term burdens and care costs that are usually dominated by medical expenses,
such as osteoarthritic hip joint pain followed by elective arthroplasty. Other conditions, like AD,
have wide-ranging burdens and require large amounts of care that may not appear in
accounting data. A value methodology that focuses on direct medical care costs may produce
reasonable results for situations where outcomes are clear and strongly linked to medical
spending. However, such a methodology will overlook items such as family caregiver burden
and the societal harms of disparities for conditions such as AD and may not capture patients or
caregivers’ caring about factors beyond survival and clinical measures of disease progression.
This is especially true when valuing AD treatments, as their worth is likely to be underestimated
without consideration of spillover costs, community-level consequences, and health effects
related to caregiving.24
For the above reasons, an equitable value assessment framework for use in AD should account
for the ecosystem that surrounds people with AD, including the impact treatments may have on
ameliorating social ills such as racial and ethnic disparities. In particular, the framework should:
a) Utilize metrics that, when appropriate, apply the same outcomes standards regardless of
age or socioeconomics,
b) Capture the health-related value of AD treatments not only for patients but also for their
family caregivers, and
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c) Appropriately account for changes in non-health outcomes for AD patients, their
caregivers, and their communities.
UTILIZE METRICS THAT APPLY THE SAME OUTCOMES STANDARDS REGARDLESS OF
AGE OR SOCIOECONOMICS
The metric that underpins the traditional value assessment framework is the quality-adjusted life
year (QALY). Both ethical and quantitative critiques have been levied against the QALY, noting
that its fundamental calculus is ageist, ableist, and unable to account for diversity of patient
experience.25–28 Given that AD is a largely a disease of older age, which is characterized by
reduced function over time, the QALY is a problematic metric for valuing treatment of AD.
It is notable that the Medicare Payment Advisory Commission (MedPAC), in assessing
payments for quality improvement, has adopted the principle that while payment should be
adjusted to account for socioeconomic differences, the quality measures themselves should not
reflect socioeconomics because doing so can mask poor performance.29 For example, the
outcomes for a provider serving lower- or higher-income beneficiaries should be measured
using the same yardsticks; however, outcomes-based payments should be adjusted to account
for the impact of socioeconomic determinants. One such adjustment is to reflect performance
relative to similar peer groups. Similarly, an equitable metric for cognitive or functional
improvement should not be automatically discounted because individuals who can benefit from
the improvement have other comorbidities that will persist despite the treatment.
The significant socioeconomic, racial, ethnic, and gender disparities at play in AD patients
cannot be reflected in a single metric based on expected life years and QOL for only the patient.
By not capturing the disparate experiences of patients and caregivers and recognizing how the
current support system relies on low-wage and no-wage labor, the traditional approach ignores
the systemic disparities affecting racial, ethnic, and economic subgroups and fails to capture the
full value.
These realities necessitate the use of a value assessment approach that is flexible enough to
reflect community impacts.
CAPTURE THE HEALTH-RELATED VALUE OF ALZHEIMER’S DISEASE TREATMENTS
NOT ONLY FOR PATIENTS BUT ALSO FOR THEIR INFORMAL CAREGIVERS
An appropriate value assessment framework for any disease state should mirror issues of
importance to those impacted by that disease. In the case of AD, traditional frameworks to
assess utility use a small number of decremental stages in patients’ cognitive status.30 For
example, many studies focus solely on decline in clinical function, assessing a patient’s
progression from mild to moderate to severe AD and occasionally adding in a high-level binary
variable (independent vs. dependent) to signify the patient’s need for full-time support.30,31 While
this approach may correspond to clinical trial metrics, it does not align with the most significant
issues for patients with AD and their caregivers. In a recent qualitative study of AD patients and
their caregivers, researchers revealed that the day-to-day impacts of AD are multifaceted. While
memory and forgetfulness were named the most bothersome or challenging issues for patients
and their care partners during early-stage disease (e.g., mild cognitive impairment and mild AD),
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issues related to activities of daily living, safety, changes in behavior or personality, and
caregiver dependence rose to the forefront by later stages.32 Dementia caregivers are
significantly more likely than non-dementia caregivers to report their loved one requires care not
only for cognitive issues but also for long-term physical conditions, emotional or mental health
problems, and behavioral issues. Caregivers are also more likely to provide assistance with all
activities of daily living (ADLs), including intimate ADLs, such as incontinence issues, bathing,
and feeding.33 Value assessments in the AD space should capture the effects of treatment on
these additional elements of living—even if the treatments do not affect the stages of AD.
Patients with AD require significant caregiver support, much of which is informal. These informal
caregivers are often family members and loved ones of the patients, who in turn endure
additional health burdens because of AD.34 Family caregivers of patients have been called “the
invisible second patients” of dementia due to the immense emotional, physical, and financial
load they carry. AD caregiving is difficult, as the disease itself is unrelenting and the progression
is often drawn out.10 According to the Family Caregiver Alliance, about 1 in 10 caregivers report
declines in their own physical health due to caregiving. Caregivers report chronic conditions like
heart disease, cancer, and diabetes at nearly twice the rate of non-caregivers, and between
40% to 70% of caregivers have symptoms of clinical depression.35 Studies consistently show
considerably worse health outcomes for family caregivers who tend to relatives with high care
needs, such as those living with AD.36
In traditional value assessment calculations, there is minimal consideration of these caregiver
health costs and benefits. This omission from the traditional approach is a major weakness
when it comes to AD. An appropriate health value framework for AD should be able to capture
health-related value to whomever, patient or caregiver or community, that value accrues.
APPROPRIATELY ACCOUNT FOR CHANGES IN NON-HEALTH OUTCOMES AND ISSUES
OF COMMUNITY VALUE RELATED TO AD PATIENTS AND THEIR CAREGIVERS
AD is characterized by an array of hidden costs, which necessitates a more holistic and
ecological approach to measuring value for this disease state. Caregivers incur significant
indirect costs. Seventy-five percent of caregiving provided for patients with AD is informal.10 In
2019, about 16.3 million informal caregivers in the US provided an estimated 18.6 billion hours
of unpaid care and support to patients with AD.10
This reliance on informal or unpaid caregiving for AD generates underrecognized spillover
costs. Unpaid contributions of caregivers have been valued at approximately $244 billion10 in
2019, and recent research found that nearly one in three workers said they quit their jobs for
caregiving responsibilities at some point.37 Total wage losses due to leaving the labor force
have been estimated at $89,107 per affected individual for men and $142,693 for women; when
lost Social Security benefits are included, losses climb to $233,716 for men and $274,044 for
women.38 These economic burdens are magnified for certain demographics, especially women,
racial and ethnic minorities, and socioeconomically depressed populations.9 Not only are
women disproportionately affected by AD, but they also comprise two-thirds of AD caregivers.9
In fact, 19% of women end up leaving the workforce due to the burden of AD caregiving.39 In
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aggregate, indirect costs associated with this lost work and productivity are estimated to reach
$2.1 trillion between 2012 and 2040.40
There are also costs to caregivers who remain in the workforce. Productivity losses due to
caregiving burden, which is distinct from the value of unpaid caregivers, have been estimated to
be between $17 billion and $33 billion annually, reflecting costs of absenteeism, shifts from fullto part-time work, and workday adjustments.41 This fact suggests there may be additional
opportunity costs associated with caregiving that have been missed by estimates of the total
costs of AD. Most family caregivers (60%) are juggling paid work and caregiving, and trends
suggest that an increasing portion of family caregivers will be working age and in the labor force
due to expected prevalence of AD among the aging baby boomer generation.37 Caregivers are
also often responsible for covering substantial out-of-pocket costs on behalf of AD patients. A
2008 report found that the average family caregiver spent $5,531 annually on out-of-pocket
caregiving expenses, which, at the time, constituted more than 10% of the median income for a
family caregiver.36 Another study estimated that, assuming no changes in public or private
financial options for long-term support care, more than half of all long-term support spending will
be covered out of pocket by individuals and their families by 2030.37 This trend is especially
relevant in the context of AD since as many as three quarters of all patients with dementia
ultimately require care in a long-term care facility.21
As in other areas, disparities exist and disproportionately impact communities of color. Black
and Latino communities experience AD at higher rates. These groups are expected to comprise
nearly 40% of people living with AD in the US by 203042 despite being projected to make up
only 35% of the general population.43 In 2012 alone, direct and indirect costs of AD for African
Americans were estimated to total over $71 billion, while unpaid caregiving provided by African
Americans accounted for more than $43 billion—or approximately 60% of the total cost.44
Similarly, for Latinos, total direct and indirect costs are projected to escalate from around $11
billion in 2012 to nearly $30 billion in 2030 and $105 billion by the end of 2060.45 Working
caregivers are more likely to reside in lower-income households than higher-income
households, and caregivers in general are nearly twice as likely to report financial shortfalls for
healthcare or medicine than non-caregivers.46 The risk factors associated with AD suggest
complex interactions with social determinants of health, some of which may not be well
understood or quantified today. These realities suggest that the effects of AD on families in
these communities are likely to reinforce existing disparities and generational poverty. Thus,
value assessments should capture the potential for new therapies to promote health equity and
help alleviate some of this societal burden.
The caregiver costs, spillover costs, and the cost of established disparities in AD stand in
contrast to the small, incremental, direct Medicare costs of AD, which are estimated to be only
about 11% greater relative to Medicare costs for individuals without AD.20 The relative
importance of these “indirect” costs in juxtaposition to the small incremental medical costs
supports the view that an ecological approach may be appropriate when assessing value in AD.
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The Traditional Value Assessment Framework
Currently, the most widespread approach to assessing health treatment value centers around
quantifying the relationship between patient quality-of-life measures and cost of treatment. This
is a form of cost-effectiveness analysis (CEA). CEAs focus on figuring out how much it costs to
get a certain amount of output from a treatment (i.e., how much is the treatment worth).47 While
CEAs can be useful to compare the costs and impacts of treatment alternatives that serve the
same purpose, they can fall short beyond this limited use.47
The Institute for Clinical and Economic Review (ICER) is well-known for its reports that quantify
the value of new medical treatments in the US. Its assessments stand as primary examples of
the traditional CEA approach. ICER is an independent non-profit organization whose funding
includes grants from government and non-profit foundations, health plans, provider groups, and
private insurers.48 ICER performs clinical and economic reviews of new treatments and medical
technologies and makes recommendations to payers regarding price and benefit coverage.
ICER explicitly utilizes a cost-utility approach (a form of CEA) in its assessments.
ICER has gained influence and respect among both public and private sector healthcare payers
over the past five years. In 2017, the Department of Veterans Affairs Pharmacy Benefits
Management Services office partnered with ICER in its drug coverage and pricing negotiations
with the pharmaceutical industry and to incorporate ICER findings in the Department’s formulary
management process.49 The following year, CVS Health announced it would allow its Caremark
clients to exclude from their formularies certain drugs that do not meet benchmark cost per
quality-adjusted life year (QALY) thresholds according to ICER analyses.50 These types of
partnerships are expected to increase in the future.51
A primary mechanism used in the traditional approach to CEA is the quality-adjusted life year
(QALY).52 The QALY is a well-known measure used to knit length of life and QOL (measured in
terms of utility) into a single index. The QALY is meant to adjust the value of each year of life by
health burden.
Advocates of traditional approach point out that QALYs enable direct comparison of disparate
interventions and outcomes. For example, one year of perfect health is equal to 1 QALY (1 Year
of Life x 1 Utility = 1 QALY), while a half year of life bedridden (assuming bedridden QOL equals
0.5) is equal to 0.25 QALY (0.5 year of life x 0.5 utility).53 This means that under the QALY
methodology, ten years lived bedridden are equivalent to five years lived in perfect health.54
ICER and others use QALYs to determine the incremental utility afforded by a prospective
treatment. ICER then marries this measure to a range of cost-per-QALY thresholds ($50,000
per QALY - $200,000 per QALY) to suggest a cost-effective price range for the treatment. A
treatment whose price per QALY is higher than this predetermined range may be deemed cost
ineffective and recommended for exclusion from benefits coverage.
A goal of the traditional cost-effectiveness approach is to determine if the value of an
intervention justifies its cost. To do this, CEA compares one intervention to another (perhaps to
the standard of care) by assessing how much it costs to achieve an incremental gain in health,
usually measured as improved QOL or additional years of life. The QALY is the long-standing
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outcome measure of choice for this calculus.55 The QALY is a single metric and relies primarily
on point-in-time system means to assess economic value. ICER notes that this approach
struggles to represent “the diversity of patient outcomes and values.”52 As it points out, “there
will always be an inherent tension between average findings in clinical studies and the
uniqueness of every patient,”52 and that this “value framework does not solve these tensions,
but neither does it obscure them.”52

Shortcomings of the Traditional Framework
QALYS AND THE CHALLENGES OF UTILITY MEASUREMENT IN ALZHEIMER’S DISEASE
QALYs for particular conditions are based on surveys of people with and without the condition of
interest who are asked to evaluate trade-offs among health conditions assuming a “fair trade.”
The results are called health state preference values. For example, if a group of people decided
that a full year in perfect health had the same value as two years in a wheelchair, the “utility” of
being in a wheelchair would be 0.5. In this illustration, a person expected to live in perfect health
for 5 years would be assigned 5 QALYs, while someone expected to live in a wheelchair for 4
years would be assigned 2 QALYS. If a $100,000 treatment gave the wheelchair-confined
person perfect health for 5 years, the cost per QALY gained would be $100,000/(5-2) or
$33,333.
Measuring utility is difficult. Not only do people often misunderstand utility scales, but dissimilar
populations may also evaluate conditions differently.27 For example, a violinist may view
deafness as much worse than being wheelchair bound, but a golfer may have the opposite
view. Furthermore, a patient’s outlook on utility set before a condition is diagnosed or
progresses is likely to be different from their view of utility once they have acclimated to the
condition. As ICER notes, “There will always be diversity in the way that patients view the
balance of risks and benefits of different treatment options.”52
One tool relied upon extensively to evaluate utility for QALY calculations is the EQ-5D
questionnaire, which assesses 5 domains of QOL – mobility, self-care, usual activities,
pain/discomfort, and anxiety/depression – using multiple levels (three to five depending on the
version) to measure patients' perception of their difficulty or severity within the domain (i.e., no
pain/moderate pain/extreme pain).56 Yet, the EQ-5D’s simplicity belies the inherent nuance of
patients’ situations. Patients with chronic conditions may respond with uniformly low scores in a
domain, but this result may not be directly related to the patient’s experience of the disability
itself. Assessments may also be impacted by external factors. For example, a patient’s negative
experience of reduced mobility could be driven primarily by a lack of accessibility in his or her
environment rather than by the reduced mobility itself.57 A comparable patient in a more
favorable environment could respond to the questionnaire differently. Similarly, other contextual
factors, such as initial health status or financial insecurity, are neither captured by nor
accounted for by the EQ-5D.
Utility measurement is particularly tricky in conditions like AD in which there are fundamental
challenges to discerning elements of value to patients and their caregivers. The degenerative
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nature of AD often results in caregivers being asked to assess QOL for patients. However,
caregivers as proxies report lower utility scores compared to those produced when patients
complete the surveys themselves.58 Most importantly, the EQ-5D has been found to be
inadequate for assessing the QOL of AD patients.59,60 Efforts are underway by the EQ-5D
developers to validate an EQ-5D supplement (EQ-HWB) that will address important aspects of
AD.61
METHODOLOGIC BIASES OF QALYS AND THE TRADITIONAL APPROACH
The QALY has been critiqued by those who believe its basic methodology causes it to produce
ageist, ableist or otherwise unfair results. Indeed, cost-per-QALY ratios methodologically favor
younger, healthier populations that have more potential QALYs to gain.62 Since fewer life-years
are expected to be achieved from any treatment used to assist older patients, treatments
targeted toward older patients will be assessed a lower value. Similarly, since the QALY
calculation discounts life years by using lower relative utilities to reflect health burden,
treatments targeted at extending the lives of patients with disabilities will be worth less. The US’
National Council on Disability, an independent federal agency, has long opposed the use of
QALYs for this reason, saying QALY operates on a faulty premise “that life with a disability is
inherently worse than life without a disability.”57
Critics have also emphasized that the QALY methodology could lead to an intrinsic preference
for life-saving over life-enhancing treatments because preventive or basic long-term care
interventions, such as vaccinations, generally score lower on QALY calculations than more
dramatic treatments, such as hip replacements.27 These issues are of particular concern in the
AD realm as patients are overwhelmingly of advanced age and generally experience many
years of reduced function after initial diagnosis. In addition, some AD treatments being
developed are geared toward symptomatic improvement rather than cognitive enhancement or
lifespan extension.63 As described above, symptomatic improvement may also have a great
value to caregivers, which the QALY approach does not consider.
ICER recently introduced the evLYG (Equal Value of Life Years Gained) to address concerns
that the lower QALY starting point of people with disabilities can distort results. evLYGs simply
remove utility weighting from the QALY calculation, such that any year gained from a treatment
is counted in full regardless of health burden. evLYGs are a traditional “life insurance”-style
metric that dates from the 19th century. For instance, an intervention that hypothetically adds
two years to the life of a patient with cancer will receive the same evLYGs as an intervention
that adds two years life to a patient without cancer – 2 evLYGs.52 evLYGs do not avoid favoring
conditions or groups with greater expected future lifespan or those whose lifespan is not
reduced by an existing condition; still, according to ICER, this metric will be reviewed alongside
the QALY and will remove the possibility that interventions that add more time at lowered
function will be deemed less valuable.52 It remains to be seen how materially this measure will
influence ICER’s final assessments. Research has shown that use of unadjusted life years as
opposed to quality-adjusted life years produces substantially similar cost-effectiveness
estimates.64
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The standard utility value for QOL ranges from 0 to 1, where 1 is perfect health and 0 is death;
the latter brings the QOL of death into synchrony with future life years, which is 0 for someone
who has died. Some researchers believe the QOL scale should include negative values to
reflect QOL worse than death.65,66 The use of QOL less than 0 increases the potential gain from
certain therapies, as moving from a negative number to a positive number is more than moving
from 0 to the same positive number. This shift could increase the value of some interventions
and may better reflect patients’ or caregivers’ expectations of the patient’s experience of certain
conditions.
The QALY-based approach is increasingly used by payers and health systems to make benefit
coverage/reimbursement and supply decisions.67 Consistent with these uses, it does not
account for the societal value of treatments or the effect of the treatment on any other
stakeholders because it only considers survival and QOL as the measure of benefit or
effectiveness. Over the years, ICER has attempted to expand beyond the payer and health
system use cases, most recently by adding a societal base case assessment and introducing a
mechanism by which other benefits or contextual considerations can be reviewed and used to
inform cost-per-QALY thresholds used in the value assessment. ICER calls these “Potential
Other Benefits or Disadvantages and Contextual Considerations”.52 Theoretically, this “societal
co-base case” will be driven by the QALY and medical costs but will also include additional
elements related to caregiving, lost earnings, productivity, social services, necessary home
improvements, and more.5 The “Potential Other Benefits or Disadvantages and Contextual
Considerations” will enable ICER to consider whether certain variables, such as a treatment’s
unique balance of risks and benefits or a new mechanism of action, should be credited to the
cost-effectiveness price range for an assessed treatment.
It is unclear how these new mechanisms will work in practice. ICER has noted that the societal
co-base case will need to demonstrate at least a 20% change in the incremental costeffectiveness ratio from the base case analysis to be considered in its discussion. How this
incremental change will be calculated and the rationale for the 20% threshold are not clear.
Meanwhile, the value of any one potential other benefit, disadvantage, or contextual
consideration is unquantified in ICER’s assessment framework.52 Ultimately, ICER’s mechanism
is still reliant on the QALY and is weighted heavily on direct healthcare costs, and its
methodology is incomplete for conditions that cannot be evaluated fairly or comprehensively by
these two elements alone.
TRADITIONAL QALY-BASED APPROACHES CAN REINFORCE DISPARITIES
Traditional cost-effectiveness approaches rely on QALYs, but their use puts payers and
healthcare decisionmakers at risk of further codifying racial, ethnic, and socioeconomic
inequalities. Minority, low-income, and rural populations often experience comparatively poorer
health outcomes and lower life expectancies compared to US population averages. As noted
earlier, even within AD, Black/African American and Hispanic/Latino communities are
disproportionately affected, with the disease striking at younger ages and more often than
among whites. Consequently, treatments are likely to elicit different (and lower) incremental
values for these patients.
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Historically, QALYs differ for disadvantaged populations. For example, one study found that
along with higher per capita health expenditures, greater inpatient costs, and greater ER visits,
Black patients with both type 2 diabetes (T2D) and visual Impairment had 3.5 fewer future
QALYs than white patients with these ailments. This difference was found to be driven by racial
differences in life expectancy.68 Another recent study found that although Black Americans
possess higher rates of severe osteoarthritis (OA), OA pain, and related risk factors, Black men
gained 7.8 fewer QALYs from procedures to treat OA than white men, while Black women
gained 7.5 fewer QALYs than white women.69
QALYs rely on population means to assess utility and value, which results in treatments being
overvalued for some subsets of patients and overvalued for others. When a condition is more
prevalent in a group subject to negative disparities, the historical status quo of QOL and life
expectancy can generate low estimates of value. Systemic disparities in health outcomes can
result in entire populations falling to one end of the data distribution or the other, resulting in an
inaccurate assessment of value being imposed on an entire swath of the population. Therefore,
any decision regarding resource rationing based on this assessment is likely to reinforce the
structural biases associated with the disparities. While QALYs have been heralded as an
egalitarian measure (“A QALY is a QALY is a QALY”)54, unintended methodological bias often
reinforces disparities. This disparities concern has been raised by patient advocates and
researchers alike, and more work is needed to remedy it.70–72 In responses to comments on
their sickle cell disease treatment evidence report, ICER acknowledged this quantitative
shortcoming in its framework, pointing out that it attempts to address these concerns using
qualitative means. ICER’s approach consists of articulating the existence of systemic disparities
in their final write up and recommending to their audience that “decision-makers may give
additional weight to treatments with the potential to ameliorate such disparities.”72
QALYs also have arithmetic implications that may not reflect patients’ or society’s preferences.
If applied to individuals, QALYs lead to the conclusion that the same therapeutic improvement is
worth less when applied to someone with an unrelated disability than when applied to a like
person without the disability. This is because the person with the disability starts with a lower
value for QOL, so their QOL after adding an improvement will also be lower. Also, arithmetically,
improving one person’s QALY by a certain amount can look the same as half of that
improvement applied to 2 people, but the public or individuals may not consider the two
outcomes to be equivalent. This has important implications for payer analyses that look at a
therapeutic’s assessed value over a population, in that a drug that creates a marginal
improvement in a large population may be assessed as more valuable than a treatment with a
large improvement for a narrow population. The conclusion of such arithmetic operations may
not correspond to societal preferences when the choices are viewed holistically, or to the
collection of individual preferences, which is a finding from the study of behavioral economics.73
This construct has long been a concern for treatments for rare diseases.57
Researchers have reported that literature measuring utility in AD tends to rely too heavily on
cognition as opposed to other qualities to describe disease progression.30 This means that
utilities derived from these studies may produce results that are disconnected from the real
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drivers of patients’ (and their caregivers’) health burden, such as deteriorations in continence,
mobility, and neuropsychiatric status.32,74 A stage-shift model based largely on cognitive decline
to assess the value of treatments in AD75 can under-value the importance of treatments that
improve QOL but do not slow or reverse cognitive impairment.
Similarly, traditional cost-effectiveness frameworks struggle to appropriately account for the
value of diagnostics or early diagnosis. Mild cognitive impairment may be a precursor to AD in
some cases, and studies have already begun to demonstrate the potential financial value of
early patient identification and care planning.18 Value assessments of emerging diagnostic tests
are often more challenging to conduct than assessments of therapeutics, due to relatively
sparce information about the relationship between diagnosis and long-term care outcomes.76
This is especially true for conditions like AD for which there are few interventions available to
delay disease progression even when identified early.17 Advocates point to the value of
diagnostics to physicians in terms of clinical research, care planning, and defensive medicine.77
The lack of recent QOL literature for certain conditions is another challenge. For example,
ICER’s source for the utilities it plans to use in its next AD-related assessment is over 20 years
old.75 The work of choosing from among published QOL metrics, deciding when data is too old,
and deciding to update existing survey data are all challenges of utilizing the traditional value
assessment approach.
CAREGIVER CONSIDERATIONS ARE CRITICAL FOR ALZHEIMER’S DISEASE
Informal caregiving is the de facto standard of care for most AD patients – 92% of older adults
with dementia receive help from family members or other informal care providers.9 Importantly,
caregivers’ health and wellness is linked to the health status of their disabled relatives.
Research has demonstrated an association between lower caregiver QOL and increasing
patient dependency,78 and caregiver mortality risk has been seen to increase with the
hospitalization of a dependent spouse.35 These physical and emotional impacts were estimated
to result in nearly $9.7 billion in healthcare costs in 2014 alone.79 The majority of the reported
nearly $550 billion per year cost of AD is borne by patients and their families.3 As such, In
conditions like AD, where the lion’s share of the disease’s burden falls on caregivers rather than
on healthcare payers, the societal impact is difficult to ignore when assessing value of
treatment.
Attempts have been made to expand the traditional approach to value assessment to include
some elements of AD’s societal impact. For example, ICER has stated that it will include
caregiver and family productivity outcomes in its societal “co-base case” analysis when
empirical data are available.52 However, ICER has noted that caregiver and family utilities are
difficult to incorporate into traditional QALY-based modeling “because there is no established
way to determine how to aggregate QALYs across multiple family members in a way that is
consistent and can be applied to opportunity cost thresholds.”52 Furthermore, ICER cautions
that incorporation of caregiver utilities into models can produce counterintuitive findings, such as
results that suggest caregivers would be better off were their charges to die quickly. They point
out that these are “in total opposition to caregivers’ deepest beliefs and hopes for extended time
with a family member.”52 These responses suggest that the traditional approach to value
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assessment cannot easily account for caregiver and family factors, even when deliberately
augmented to accommodate the societal perspective.
DIRECT HEALTHCARE COSTS ARE A SMALL PORTION OF THE ECONOMIC IMPACT OF
ALZHEIMER’S DISEASE
The traditional approach does not consider the financial implications inherent to the complicated
relationship between Medicare and Medicaid for many older adults with AD. A lack of
coordination between Medicare and Medicaid can often create conflicting incentives for longterm care providers, leading to duplicate services, gaps in coverage, and inconsistent delivery of
services or quality of care for dual-eligible individuals across states.80 As a federal program,
Medicare provides insurance benefits for qualifying individuals aged sixty-five or older
regardless of income status and also covers younger people starting 24 months after they
qualify for Social Security Disability Insurance (SSDI). Medicaid is a state-based program
funded in part by the federal government and offers acute care and long-term care coverage to
low-income populations. However, Medicare covers few long-term care services, so Medicaid
covers the bulk of long-term care costs for Medicare beneficiaries who also qualify for Medicaid
(dual eligible).80 The complicated relationship between Medicare and Medicaid means that
future AD therapies that reduce long-term care needs could reduce Medicaid spending while
increasing medical spend for Medicare .
While eligibility varies from state to state, there are specific income (or asset) requirements for
individuals to qualify for Medicaid. In some states, if individuals do not meet the financial
requirement, they can elect to “spend-down” income and assets.81 People who spend-down to
Medicaid eligibility are disproportionately lower income and have substantially fewer assets than
people who do not spend down. In a study of data merged from the Health and Retirement
Study and Medicare from 1996-2008, almost 10% of Medicaid beneficiaries age 50 and up in
their sample needed to spend down to meet Medicaid eligibility requirements. Over half of these
individuals used some form of long-term care service including personal care services or
nursing facilities.82
The financial impact of this spend down on the intergenerational transfer of wealth especially
among low-income populations is a controversial topic. Some research suggests that the spend
down itself does not typically move individuals from moderate to low wealth and that low income
prior to retirement is a larger contributor to a decline in wealth after age 65, but other research
indicates that the transfer of assets to family members from lower middle-class individuals may
be obscuring results.82,83 In states with spend-down provisions, the prevalence of co-residence
among adult children and older family members decreases by 1 to 4 percentage points, with a
corresponding increase in nursing home care.84 Patients with AD and their families spent an
average of $10,495 annually out-of-pocket for AD care, with those residing in long-term care
facilities or assisted living facilities spending 6 times as much as community-dwelling patients
with AD and related dementias.21 Mean out-of-pocket costs for the last five years of life totaled
$61,522 for individuals with dementia with nearly 32% of their expenditures out-of-pocket.21
Clearly, the economic impact of AD extends far beyond the direct medical costs that are the
focus of the traditional approach to value.
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Relevant Techniques to Measure Societal Value for Alzheimer’s
Disease
The enhanced value assessment framework described in this paper is an ecological/societal
perspective that also separates the question of the value of a treatment from who pays for it and
who receives payment. If a societal value were determined for a new treatment, policymakers
and payers could collaborate on how to best balance who receives payments and who pays
costs. This paper does not address the distribution of revenue and cost. However, there are
concerns that the traditional CEA approach means that treatments with high societal value, but
lower healthcare payer value could be disadvantaged through usage restrictions, patient costsharing, or other means.
Analogues of broad funding societal value include social funding of medical education, public
health, charity care, innovative medical research, and the stability of organizations. For
example, the New York Health Care Reform Act (HCRA) of 1996 implemented a tax on insurers’
payments to providers to fund healthcare for the uninsured and indigent as well as health policy
initiatives, such as expanded and improved delivery of primary care health services and
promotion of healthcare in rural areas.85 Similarly, states charge insurers fees to fund insolvency
pools to ensure there are funds available in the event that an insurance company goes
bankrupt.86 States fund pharmaceutical assistance programs to help support residents who lack
insurance coverage or are without the financial ability to pay for cost sharing.87 Clearly, there is
willingness to creatively distribute costs and creatively capture revenue among many
stakeholders when an issue is deemed of high value to society.
The challenge of measurement affects any value system. One approach is to use
comprehensive cost-benefit assessment, which could allow for the capture of all components of
societal value. In contrast to CEA techniques, cost-benefit analyses (CBAs) ask whether the
benefits outweigh the costs of a given treatment. Numerous CBA methodologies have been
proposed that take a more holistic approach to demonstrating value for money in healthcare.
For instance, social return on investment (SROI) is a CBA methodology that captures both the
health and non-health impacts of a treatment using a “triple bottom line” approach that
estimates the social, economic, and environmental value of an intervention.47 In other words, an
SROI methodology offers a way of placing value on personal, social, and community outcomes,
not just economic ones.88 Similarly, multiple-criteria decision analysis (MCDA) or deliberative
appraisal approaches allow multiple perspectives to converse simultaneously, such that the
overarching impact of an intervention can be assessed. Ultimately, the key feature these
methodologies have in common is that they leave space for community health and societal
value in the assessment of a treatment’s value.
Quantitative metrics have been proposed for social value for use in economic healthcare
analyses. One, the Relative Social Willingness to Pay (RS-WTP) instrument, measures
individuals’ willingness to pay for a service relative to another service from a social
perspective.89 Essentially the RS-WTP tool asks respondents to divide a hypothetical
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government budget between two services, where the two services have different end points
(e.g., “How would you allocate $50,000 between Service A and Service B such that the amounts
given for each service represent the value of the benefits to health from Service A vs Service
B?”). Respondents are actively asked to take everything they believe to be important into
account, including non-health factors, when allocating this hypothetical budget. This tool
generates both a ratio of relative social value and an index value, which makes it an appealing
option to explore for economic evaluations. Furthermore, it does not inherently favor lifesaving
over life-improving interventions and leaves room for other elements of value to permeate the
value assessment calculation.
Analogs can also be used to demonstrate the societal value of various interventions. For
example, there is a growing effort to shuttle resources toward the mitigation of disparities, as
these inequalities have been established as costly to the whole of society. If one were looking to
understand society’s willingness to pay for the repair of dysfunctional ecologies, one could look
at responses to, and resource expenditures for, other issues that the US has already attempted
to fix, such as the Superfund for pollution or funding for the COVID public health emergency.
Likewise, the US dedicates public and private resources to the care of people who are severely
mentally disabled. These costs could be used as benchmarks to compare to other interventions
for the long-term care and support of individuals with special care needs like AD. While these
analogs may have been developed using political means and perhaps not based on a
consistent framework, they can help clarify how society values complex challenges practically
and with numerous influences at play.
The movement toward fully integrated care for people with long-term care needs, such as AD,
includes pilots with new types of payer organizations that are responsible for both medical and
long-term care services. The definition of payer liabilities for such organizations expands
beyond direct healthcare costs to include supportive services, which means these organizations’
financial interests are more aligned with the holistic perspective than a traditional payer’s are. If
these programs expand beyond the pilot phase, there will be a need to reformulate the “payer
perspective” beyond the traditional approach for participating organizations. For example,
Medicare does not cover long-term care services, which are covered by Medicaid only for
eligible persons, but pilot programs are now using a Medicare Advantage plan known as a
Medicare-Medicaid Plan to seamlessly provide patients with all necessary Medicare and
Medicaid services. Similarly, Medicare Special Needs Plans, known as SNPs, can provide both
Medicare and Medicaid services through separate contracts with Medicare and a state’s
Medicaid agency.90 Clearly, different payers can have vastly different, intersecting and
overlapping scopes of financial responsibility, especially for patients with AD. If this movement
toward integrated care becomes more widespread, the societal approach may be useful as a
standard way to assess value across diverse payers.
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Additional Approaches to Evaluating Therapeutic Value in Alzheimer’s
Disease
Other countries use traditional methods to provide independent health technology assessments
(HTAs), including the cost-effectiveness evaluations of new treatments. The National Institute
for Health and Clinical Excellence (NICE) releases evidence-based recommendations to the
United Kingdom’s National Health Service (NHS) for various disease-states. These
recommendations are authored by independent committees comprised of various healthcare
stakeholders in England and Wales.91 NICE (1999) predates ICER (2006) by seven years, and it
has been suggested that ICER may have adopted NICE’s structure for clinical and economic
reviews with an emphasis on cost-per-QALY.92 ICER has also referenced NICE guidelines in
their assessments, including their 2012 assessment on dementia, Diagnostic Tests for
Alzheimer’s Disease: Generating and Evaluating Evidence to Inform Insurance Coverage
Policy, in which ICER did not recommend AD diagnostic testing because it found limited
research to indicate that “the effects of early diagnosis in AD and similar conditions on
anxiety/stress, financial planning, relationships, etc. are relatively short-lived.”93 Despite the
significant differences between the US and UK healthcare systems, NICE and ICER use very
similar approaches, and the limitations of the traditional, QALY-based approach to value
assessment apply to both.
Germany’s approach to balancing cost-effectiveness with the needs and concerns of caregivers
and patients does not use QALYs. The German healthcare system is comprised of both
statutory health insurance (SHI), covering 90% of the population, as well as private insurance
plans, which cover the remaining 10%. The benefits covered by SHI are determined by the
Federal Joint Committee (G-BA).94 Despite using many of the same traditional costeffectiveness approaches as ICER and NICE, the G-BA captures broader public health system
interests in its analyses. Germany has a diverse landscape of AD and dementia advocacy
groups, including organizations of people with early-stage dementia, which are actively included
in parliamentary committee hearings and governmental deliberations on topics of drug coverage
and costs.95 The integration of these groups’ input with cost-effectiveness analyses provides a
valuable perspective for the decisionmakers that would be lost using traditional QALY-based
metrics alone.95
The US Patient-Centered Outcomes Research Institute (PCORI), an independent nonprofit,
nongovernmental organization in Washington, DC, was authorized by Congress in 2010 to
“improve the quality and relevance of evidence available to help patients, caregivers, clinicians,
employers, insurers, and policy makers make better-informed health decisions.”96 PCORI is a
prominent public funder of comparative clinical effectiveness research, which is research
comparing the benefits and harms of alternative treatments or care delivery. PCORI was
reauthorized by the Further Consolidated Appropriations Act of 2020, which expanded its
authority to fund research that considers economic impacts.97 In response to this expansion,
PCORI released a set of four “Principles for the Consideration of the Full Range of Outcomes
Data in PCORI-Funded Research” in 2021 to guide grant applicants. PCORI’s principles are
[Italics in original]97:
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1. Considering the full range of outcomes important to patients and caregivers, including
potential burdens and economic impacts, is central to PCORI-funded research.
2. PCORI-funded research may consider the full range of outcomes relevant to other
stakeholders, when these outcomes have a near-term or longer-term impact on patients.
3. The collection of data on potential burdens and economic impacts of intervention options
must be appropriate and relevant to the clinical aims of the study.
4. PCORI may support the conduct of certain types of economic analyses, as part of a
funded research study or independently, to enhance the relevance and value to patients
and other stakeholders of information PCORI-funded investigators collect on potential
burdens and economic impacts burdens.
We note that PCORI’s authorizing law prohibits it from funding research that makes coverage or
payment recommendations or uses QALY-based financial thresholds. While PCORI does not
have authority to set policy, PCORI is credited with influencing both FDA’s and CMS’
approaches to engaging with patients.98
Another approach that is attracting interest is value-based or outcomes-based contracting,
where payment is contingent upon the success of the therapy.99,100 We note that we have not
addressed payment issues in this paper, and outcomes-based contracts have not been
implemented broadly for individual therapies.

Conclusions
The traditional, QALY-based approaches to value in healthcare are not well-suited to capture
the value of treatment for conditions, such as AD, which bring complex societal and community
burdens linked to disparities. This paper describes an alternative, ecologic approach.
The ecologic approach to assessing health will undoubtedly evolve, and the development of
relevant quantification methods is certainly consistent with our principles. Some salient issues
for future research include the health and social value to communities and families derived from
parents and grandparents who may be relieved of care duties and the value to society of
relieving racial and ethnic disparities.
The issues that we have raised in this paper apply beyond AD and related dementias to other
conditions like Parkinson’s disease, traumatic brain injury, and amyotrophic lateral sclerosis.
Based on the information in this report, the authors recommend prioritizing the development of
alternative, holistic approaches to value rather than persisting with band-aids to the current
methods.

Limitations and Notes
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the authors, who do not endorse any legislation or product. It does not represent the opinions of
Milliman. The authors have no financial interests or stakes in measurement systems based on
these concepts.
Guidelines issued by the American Academy of Actuaries require members to identify their
qualifications for professional work. Bruce Pyenson is a member of the American Academy of
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