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Executive Summary 

Momentum and debate about the application of cost-effectiveness analysis to determine the 
value and prices of prescription drugs in the United States are growing. At the same time, it is 
universally acknowledged that addressing health disparities is critical to advancing health 
equity and improving patients’ health outcomes. The US government has committed to 
addressing health disparities and there is broad agreement that each stakeholder in the health 
system has a role to play.1 Access to and the use of, medicines play critical parts in either 
exacerbating or reducing differences in health outcomes among communities in the US.  

Given the potential role of value assessment as a mechanism to affect access to medicine or 
feed into price determination in the US, the Alliance for Aging Research (Alliance) asked 
Charles River Associates (CRA) to examine the implications for health disparities of adopting 
cost-effectiveness analysis (CEA), including Quality-Adjusted Life Years (QALYs).2 
Specifically, CRA sought to explore the extent to which using value assessment methods in 
the determination of drug prices in the US could be achieved in parallel with advancing health 
equity among Black, Asian, Latinx, and Native American patients, with a focus on the older 
adults within those groups.3  

As part of our approach, we selected two case study disease areas with strong evidence of 
racial and socioeconomic differences in the US: Alzheimer’s disease and colorectal cancer.4,5 
We then evaluated the extent to which health technology assessment (HTA) agencies in 
Australia, Canada and England factor in equity and the differences in patient experience 
across racial and ethnic groups through their cost-effectiveness analyses. These countries 
were selected because of their well-established HTA agencies and similar methodological 
approach to value assessment, which is comparable to the methods used by the Institute for 
Clinical and Economic Review (ICER) in the US.  

We find that QALY-based cost-effectiveness approaches fail to consistently consider 
differences in patient experience of the disease, including those resulting from access 
disparities, structural racism (which affects transportation, job type, living situation and 
exposure to environmental factors) and other social determinants of health. Although we 
find that some HTA agencies (e.g., the National Institute for Health and Care Excellence 
(NICE) in England, the Pharmaceutical Benefits Advisory Committee (PBAC) in Australia, and 

1 Executive Order on Advancing Racial Equity and Support for Underserved Communities Through the Federal 
Government, Executive Office of the President Joseph Biden, https://www.whitehouse.gov/briefing-
room/presidential-actions/2021/01/20/executive-order-advancing-racial-equity-and-support-for-underserved-
communities-through-the-federal-government/.  

2 While this paper focuses on examples using the QALY, similar concerns exist with QALY-derived value 
assessment metrics, such as the equal-value of life-years gained (evLYG) measure, also developed by ICER. 

3 For this study we use the terms “Black” and “Latinx” in defining racial groups; however, much of the literature 
referenced uses the terms “African American” and “Hispanic.” 

4 Alzheimer’s Association, 2019 Alzheimer’s Disease Facts and 
Figures, https://www.alz.org/media/Documents/alzheimers-facts-and-figures-2019-r.pdf; Alzheimers Dement. 
2019;15(3):321-87. 

5 US Cancer Statistics Working Group, US Cancer Statistics Data Visualizations Tool, based on 2020 submission 
data (1999–2018): US Department of Health and Human Services, Centers for Disease Control and Prevention 
and National Cancer Institute, www.cdc.gov/cancer/dataviz, released in June 2021. 

https://www.alz.org/media/Documents/alzheimers-facts-and-figures-2019-r.pdf
https://www.cdc.gov/cancer/dataviz
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the Canadian Agency for Drugs & Technologies in Health (CADTH) in Canada) do aim to 
consider health equity in principle, in practice, the consideration of disparities is limited and 
typically noted only as a contextual consideration. Similarly, ICER, a nongovernmental 
institution that entered into an agreement in 2017 with the US Department of Veterans Affairs 
Pharmacy Benefits Management Services office to support its use of QALY-based drug 
assessment reports, does not systematically consider impact on race and ethnic equity in 
value assessment.  Further, because HTA agencies that use the QALY measure estimate the 
average value of a treatment for a population, they consistently fail to consider the differential 
impact of a treatment on specific racial and ethnic groups’ perception of symptom and life 
expectancy improvement. We consider this issue in particular because there remain 
significant differences in income level, labor market participation, access to health coverage 
and other social determinants of health that affect a patient’s experience of disease. For 
example, Black and Latinx persons are more likely to be employed in jobs that require 
physical labor, such as service, construction, or maintenance and they also tend to have lower 
incomes on average, due in part to persistent racism and unequal access to capital and 
education.6,7,8 As a result, the value of a medicine is affected by occupation and the nature of 
the job, which will inevitably affect certain racial and ethnic groups. Determining the average 
value across a population may be accepted in a single-payer health system, but it is more 
problematic in the US’s decentralized, pluralistic health system, where distinct payers 
establish formularies based on the specific needs of their patient populations.  

Additionally, we find that cost-effectiveness analysis using the QALY to determine 
price and access reinforces existing racial bias and certain communities’ unequal 
access to capital. We further find that these analyses often fail to consistently consider the 
full range of important nonclinical benefits. The benefits of medicines with respect to their 
impact on patients’ health-related quality of life, labor market productivity, and ability to provide 
caregiving are rarely taken into account (or, if they are, they are not given sufficient weight). 
Given the differences in certain patients’ experience of disease, including those resulting from 
access disparities, structural racism, differences in culture and social determinants of health, 
this again results in disparities between white and non-white populations.9 Furthermore, it is 
well documented that disease onset for some conditions appears at younger ages and 
presents as more severe in certain racial and ethnic groups, so while the benefit of treatment 
is greater for those communities in comparison to the majority white population, traditional 
value assessment (i.e., QALYs) calculates the therapeutic as more expensive to society. As a 
result, the QALY and similar metrics are biased against those who likely already experience 
discrimination in US society. 

When cost-effectiveness analysis is used to determine the price of a new drug, clinical trial 
data are relied on to demonstrate value. However, multiple published studies have found that 
 

 
6  US Bureau of Labor Statistics, A Profile of the Working Poor 2018, July 2020, 

https://www.bls.gov/opub/reports/working-poor/2018/home.htm. 
7  US Census Bureau, Current Population Survey, 1968 to 2021 Annual Social and Economic Supplements (CPS 

ASEC). 
8  National Academies of Sciences, Engineering, and Medicine (2017). Communities in Action: Pathways to Health 

Equity (Chapter 5). Washington, DC: The National Academies Press, https://doi.org/10.17226/24624. 
9  Friedman, E. M., Shih, R. A., Langa, K. M. & Hurd, M.D. (2015). US prevalence and predictors of informal 

caregiving for dementia. Health Affairs (Project Hope), 34(10), 1637–1641. 
https://doi.org/10.1377/hlthaff.2015.0510. 

https://www.bls.gov/opub/reports/working-poor/2018/home.htm
https://doi.org/10.17226/24624
https://doi.org/10.1377/hlthaff.2015.0510
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diverse groups are significantly underrepresented in clinical trial participants, so data 
commonly do not accurately reflect the diversity of the population that ultimately takes the 
medicine. On average, trials enroll a significantly higher percentage of whites than is reflected 
in the population.10 Homogeneous trials can help to isolate the medicines’ benefit, but this 
inadvertently puts non-white patients at risk. When trials are not diverse, the result is a 
diminished ability to identify effects that may disproportionately affect minority communities 
and a limited understanding of the efficacy of treatments.11 The number of people enrolled in 
clinical trials is established to show a clinically meaningful effect size; testing on more or fewer 
people than are needed to show the clinical effect would be unethical. If clinical trial data were 
used to determine prices in the US, there would be an incentive to show as large of an effect 
size as possible beyond the minimum clinically meaningful effect. This might create an even 
stronger motive to exclude enrollees who might not show as large a benefit (such as 
people with comorbid conditions) or to enroll more people than necessary for the 
purpose of showing a larger effect size.12 This effect would run counter to the efforts of the 
US Food and Drug Administration (FDA), the National Institutes of Health (NIH) and the US 
Department of Health and Human Services (HHS), as well as state organizations, to diversify 
clinical trials, make them efficient and collect information about minority and lower-
socioeconomic-status patients in drug development.13  

Our findings suggest several policy solutions to better assess the value of medicine without 
undue reliance on cost-effectiveness analysis:  

• To support the assessment of new medicines in diverse patient populations, the NIH 
should develop nationally representative, integrated longitudinal datasets that can be 
used to examine the value of medicine to different racial and ethnic groups. 

• Any form of cost-effectiveness analysis should involve a systematic consideration of the 
impact of the new medicines by race and on health equity. Congressional legislation 
could mandate the development of methods to better consider how new medicines could 
provide patient value and address health access and outcomes disparities. Organizations 
creating and implementing cost effectiveness approaches in the US, whether government-
backed or private, should commit to assessment approaches that balance the 
consideration of clinical value for diverse populations and the impact on reducing 
inequities. Organizations such as the Patient Centered Outcomes Research Institute 
(PCORI) and the Innovation and Value Initiative are already developing methodologies that 
move away from considering the average value of a medicine across diverse populations 
to factor in the impact of health disparities on specific population groups.  

 
 

10  Nazha B., Mishra M., Pentz R. & Owonikoko T.K. (2019). Enrollment of racial minorities in clinical trials: Old 
problem assumes new urgency in the age of immunotherapy. Am Soc Clin Oncol Educ Book, 39:3-10, doi: 
10.1200/EDBK_100021. Epub 2019 May 17. PMID: 31099618. 

11  Clark et al. (2019). Increasing diversity in clinical trials: Overcoming critical barriers, Current Problems in 
Cardiology, Vol. 44, No. 5, pp. 148–172, 
https://www.sciencedirect.com/science/article/pii/S0146280618301889?via percent3Dihub.  

12  Cesana, B. M., Antonelli, P. (2016). Sample size calculations in clinical research should also be based on ethical 
principles. Trials 17, 149, https://doi.org/10.1186/s13063-016-1277-5. 

13  US Food and Drug Administration Guidance, “Enhancing the Diversity of Clinical Trial Populations — Eligibility 
Criteria, Enrollment Practices, and Trial Designs Guidance for Industry,” November 2020, 
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/enhancing-diversity-clinical-trial-
populations-eligibility-criteria-enrollment-practices-and-trial. 

https://www.sciencedirect.com/science/article/pii/S0146280618301889?via%3Dihub
https://doi.org/10.1186/s13063-016-1277-5
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/enhancing-diversity-clinical-trial-populations-eligibility-criteria-enrollment-practices-and-trial
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/enhancing-diversity-clinical-trial-populations-eligibility-criteria-enrollment-practices-and-trial
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• An alternative approach to traditional value assessment that incorporates health inequities 
is needed. Approaches growing in popularity include multi-criteria decision analysis 
(MCDA) and the distributional cost-effectiveness analysis (DCEA) method. Further 
development of these metrics should focus on incorporating the range of outcomes 
important to distinct patient populations and include a focus on addressing health equity. 

• To develop a more holistic and societal approach to value assessment, federal funding to 
develop diverse health economists in universities (e.g., through research grants) is needed. 
In addition, policy makers could establish standards and incentives to support the 
development and use of cross-functional research teams (social workers, economists, 
physicians) on state prescription drug affordability boards to conduct more nuanced 
assessments. 

Background and objectives  

Momentum and debate about the application of cost-effectiveness analysis to determine the 
value of a drug and ultimately its price in the US, as is done in many other countries, are 
growing. For example, this is seen in the following: 

• Increasing influence in US of Quality-Adjusted Life Year (QALY)–based cost-
effective analysis (CEA): Private insurers have used QALY-based CEA as a 
consideration in their coverage and formulary determinations for a number of years. 
However, the US government has repeatedly rejected the use of QALY-based CEA by 
Medicare and Medicaid over the last fifty years due to concerns about discrimination and 
civil rights.14 More recently, state Medicaid programs have expressed interest in using 
QALY and other QALY-derivative metrics developed by the Institute for Clinical and 
Economic Review (ICER).15 

• Inclusion of international reference pricing in the US House of Representatives’ 
proposed Lower Drug Costs Now Act (H.R. 3): The international price index designated 
in H.R. 3 would establish a benchmark for prescription drug prices based on an index of 
prices from markets outside the US. Many of the included nations, such as the United 
Kingdom and Australia, use the QALY to assess the value of medications.16  

• The Biden administration’s suggestion to develop a national health technology 
assessment (HTA) entity: The administration is considering a national agency to advise 
public programs on medicine pricing and reimbursement issues. While a number of 
countries use QALY in their HTA, some do not, including Germany’s Institute for Quality 
and Efficiency in Health Care (IQWiG). The US has organizations that collect patient 
outcomes data, but they are currently prohibited from advising government directly on 

 
 

14  National Council on Disability (2019). Quality-Adjusted Life Years and the Devaluation of Life with Disability, 
https://ncd.gov/sites/default/files/NCD_Quality_Adjusted_Life_Report_508.pdf. 

15  Pearson, S.D. & Emond, S.K. How Independent Assessment of Drug Value Can Help States, ICER, 
https://icer.org/news-insights/commentaries/how-independent-assessment-of-drug-value-can-help-states/. 

16  H.R.3 - Elijah E. Cummings Lower Drug Costs Now Act, 116th Congress (2019–2020), 
https://www.congress.gov/bill/116th-congress/house-bill/3. 

https://ncd.gov/sites/default/files/NCD_Quality_Adjusted_Life_Report_508.pdf
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pricing and reimbursement.17 Nevertheless, in 2017 ICER entered into an agreement with 
the US Department of Veterans Affairs Pharmacy Benefits Management Services office to 
support its use of QALY-based drug assessment reports. 

At the same time, it is universally acknowledged that addressing health disparities is critical to 
advancing health equity and patients’ health outcomes.18 The US government has committed 
to addressing health disparities and there is broad agreement that each stakeholder in the 
health system has a role to play.19 Access to, and the use of, medicines have a critical part in 
either exacerbating or reducing differences in health outcomes among communities in the US. 

Because of the potential role of value assessment (and the use of approaches such as the 
QALY) as a mechanism to grant or deny access to medicine or set prices, the Alliance for 
Aging Research (“Alliance”) asked Charles River Associates (CRA) to examine the implications 
for health disparities of adopting QALY-based CEA in the US.20 In so doing, CRA sought to 
explore the extent to which efforts to deploy value assessment methods in the US can be 
achieved in parallel to advancing health equity among Black, Asian, Latinx, and Native 
American patients and in particular older adults within those groups.21  

Our approach 

We adopted a three-step methodology to understand how CEA approaches could affect health 
disparities. We noted that some form of CEA is undertaken in the US by state prescription 
drug affordability boards, commercial payers, and ICER, although these groups generally lack 
the power that translates to substantial differences in access, which occur in markets outside 
the US. Therefore, given the growing influence of health technology assessment approaches 
by international agencies on CEA in the US, we sought to understand the extent to which HTA 
agencies in Australia, Canada and England factor in equity and the differences in patient 
experience across racial and ethnic groups through their cost-effectiveness analyses.22  

Specifically, CRA considered the CEA approaches undertaken by the following agencies:  
The Pharmaceutical Benefits Advisory Committee (PBAC) in Australia, the Canadian 
Agency for Drugs & Technologies in Health (CADTH) in Canada, and the National 
Institute for Health and Care Excellence (NICE) in England.23 These agencies rely on the 

17  Kelly, C. (2020). Biden, Germany and Bringing a National Drug Pricing Negotiation Process to US, Pink Sheet, 
https://pharmaintelligence.informa.com/resources/product-content/biden-germany-and-bringing-a-national-drug-
pricing-negotiation-process-to-us.

18  CDC, Reaching for Health Equity, https://www.cdc.gov/healthequity/features/reach-health-equity/index.html. 
19  Executive Order on Advancing Racial Equity and Support for Underserved Communities Through the Federal 

Government, Executive Office of the President Joseph Biden, https://www.whitehouse.gov/briefing-
room/presidential-actions/2021/01/20/executive-order-advancing-racial-equity-and-support-for-underserved-
communities-through-the-federal-government/.  

20  While this paper focuses on examples using the QALY, similar concerns exist with QALY-derived value 
assessment metrics such as the equal-value of life-years gained (evLYG) measure, also developed by ICER. 

21  For this study we use the terms “Black” and “Latinx” in defining racial groups; however, much of the literature 
referenced uses the terms “African American” and “Hispanic.” 

22  Thokala, P. et al. (2020). HTA’d in the USA: A comparison of ICER in the United States with NICE in England and 
Wales. Journal of Managed Care & Specialty Pharmacy, 26:9, 1162–1170. 

23  While NICE, CADTH, and PBAC do not use CEA to make formal reimbursement decisions, the agencies use the 
assessments to make recommendations that determine the availability of new medicines. 

https://pharmaintelligence.informa.com/resources/product-content/biden-germany-and-bringing-a-national-drug-pricing-negotiation-process-to-us
https://pharmaintelligence.informa.com/resources/product-content/biden-germany-and-bringing-a-national-drug-pricing-negotiation-process-to-us
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measurement of QALYs. These countries were selected because of their well-established 
HTA agencies and similar methodological approach to value assessment, which is 
comparable to the methods used by ICER in the US.  

Second, we selected two study disease areas, Alzheimer’s disease (AD) and colorectal 
cancer (CRC) where there is strong evidence of racial and socioeconomic differences  
in patient groups in the US.24,25 Within each case study disease area, we have documented the 
differences in the burden of disease within racial groups in the US and evidence of health 
disparities and inequities faced by AD and CRC patients. Key words used in the literature review 
included “disparity,” “inequity,” “inequality,” “access,” “diagnosis,” and “standard of treatment.” 
Additional keywords were used to identify challenges faced by specific communities such as 
“Black,” “Latinx,” and “Native American.” The review focused on academic articles, scientific and 
patient association publications and public agency reports from the last ten years. 

Finally, we evaluated the extent to which HTA agencies in Australia, Canada, and England 
factor in the differences in patient experience across racial and ethnic groups through their 
CEA in these therapy areas. To do this, we reviewed the literature for assessments of drugs in 
our selected disease areas undertaken by NICE, CADTH, and the PBAC over the past ten 
years. We reviewed each drug’s assessments for reference to consideration of subpopulations 
and diversity. Key words in our search included, but were not limited to, “race,” “equity,” 
diversity,” “black,” “Asian,” and “ethnic minority.” Where applicable, additional key words were 
used specific to the population and prevalent terminology used in a country, such as the 
acronym “BAME” in England and the term “indigenous” in Australia.   

This review yielded insights into the extent to which NICE, CADTH and PBAC consider racial 
and ethnic groups in their assessment of new drugs in AD and CRC. Finally, we considered 
the implications of applying a typical QALY-based CEA approach to the US population. 

Approach to testing if the QALY-based approach to CEA considers health disparities  

The QALY metric aims to synthesize the perception of symptom and life expectancy 
improvement and inherently generalizes the perspectives of patient population groups. 
Challenges associated with the QALY-based approach and broad population-level CEA are 
well documented.26,27,28  However, we wanted to investigate how the QALY metric accounts for 
health inequities and the impact of using QALY-based CEA on access disparities.  

 
 

24  Alzheimer’s Association, 2019 Alzheimer’s Disease Facts and Figures, https://www.alz.org/media/Documents/ 
alzheimers-facts-and-figures-2019-r.pdf; Alzheimers Dement. 2019;15(3):321-87. 

25  US Cancer Statistics Working Group, U. Cancer Statistics Data Visualizations Tool, based on 2020 submission 
data (1999–2018): US Department of Health and Human Services, Centers for Disease Control and Prevention 
and National Cancer Institute, www.cdc.gov/cancer/dataviz, released in June 2021. 

26  Pettitt, D. A., Raza, S., Naughton, B., Roscoe, A., Ramakrishnan, A., Ali, A., Davies, B., Dopson, S., Hollander, 
G., Smith, J. A. & Brindley, D. A. (2016). The limitations of QALY: a literature review. Journal of Stem Cell 
Research and Therapy, 6(4), Article: 1000334. 

27  Caro, J. J., Brazier, J. E., Karnon, J. et al. (2019). Determining value in health technology assessment: Stay the 
course or tack away? PharmacoEconomics 37, 293–299, https://doi.org/10.1007/s40273-018-0742-2. 

28  Whitehead, S. J. & Ali, S. (2010). Health outcomes in economic evaluation: The QALY and utilities. British 
Medical Bulletin, 96: 5–21, DOI:10.1093/bmb/ldq033. 

https://www.alz.org/media/Documents/alzheimers-facts-and-figures-2019-r.pdf
https://www.alz.org/media/Documents/alzheimers-facts-and-figures-2019-r.pdf
https://www.cdc.gov/cancer/dataviz
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To achieve this, we considered the extent to which the QALY metric can effectively consider 
patients’ experiences of diseases and account for health inequities. Triangulating the causes 
of health inequities—often a combination of socioeconomic factors reinforced by structural 
racism and previous policy decisions—is difficult.29 Figure 1 illustrates our hypothesis: that 
differences in patients’ experiences of disease and care can lead to different health outcomes, 
which would influence the QALY metric.  

Figure 1: Summary of how socioeconomic status and the social determinants of health 
could filter into the QALY calculation  
 

 
 

To test our hypothesis, we consider the calculation of the QALY in CEA. 

An overview of CEA and how it is applied in practice 

CEA use is growing in the US, but it is already prevalent in some form in many countries 
outside of the US and is used to support HTA decisions. This includes recommendations 
regarding access to medicine provided within the public health system and decision-making 
regarding the price of the medicine. The QALY is currently the main pillar of CEA and aims to 
capture the impact of medicine on a patient’s health-related quality of life (HRQoL) and length 
of life. As a result, the QALY metric is often used to inform reimbursement and access 
decisions in international markets.30  

 

 

 
 

29  Rayleigh, V. & Holmes, J. (2021). The health of people from ethnic minority groups in England, The Kings Fund, 
https://www.kingsfund.org.uk/publications/health-people-ethnic-minority-groups-england. 

30  Whitehead, S. J. & Ali, S. (2010). Health outcomes in economic evaluation: the QALY and utilities. British Medical 
Bulletin, 96: 5–21 DOI:10.1093/bmb/ldq033. 
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BOX 1: Definitions 

Health outcomes are the set of characteristics that describe the consequences of disease  
for an individual, including symptoms, level of function, participation in activities and social 
roles and health-related quality of life.31 A common way to estimate the benefit of an 
intervention (critical to the CEA) is to quantify the impact of an intervention or disease  
on health outcomes.32  
 

The QALY aims to describe both the quality and quantity of life gained from use of a new 
medicine.33 QALY assessments assign a value, called a health state preference value, to 
the patient group for which a treatment is intended. These assessments are based on the 
perceived value of living with a given condition in comparison to being in “perfect health.” 
Specifically, the QALY summarizes the effects of health interventions on mortality and 
morbidity into a single index, thereby producing a common “currency” to enable comparisons 
across different diseases and innovations.34 The currency suggests that 1 QALY equates to 
one year in perfect health while 0 is death, so scores typically range from 0 to 1. There are 
cases where patients suggest their health state is worse than death (negative QALY) due to 
terminal disease or illness.35  

It is important to note that health state preference values reflect the preferences and 
prejudices of the people who develop them and the people who are asked to rate them. For 
example—did the preference survey ask people who have the condition for their perspective, 
or did it ask people who have never had the condition or never even known anyone with the 
condition?  
 

QALY Calculation: The QALY is calculated by multiplying the health state preference value 
by the time the patient is likely to spend in that state. By definition, QALYs attribute less value 
to treatments for populations that have fewer expected years of life left or shorter life spans 
relative to the total population. As an example, if a 30-year-old with cardiovascular disease 
and a 30-year-old with no comorbid conditions receive identical curative treatments for a fatal 
disease, the value of life gained for the healthier person is greater because they had a longer 
expected life but for the fatal disease.   

QALY =  (HRQoL or utility value associated with a given state of health) x (time spent in 
health states) 

 
 

31  Barnsbee, L., Barnett, A. G., Halton, K. & Nghiem, S. Chapter 24 - Cost-effectiveness, Editor(s): Shaun D. 
Gregory, Michael C. Stevens, John F. Fraser, Mechanical Circulatory and Respiratory Support, Academic Press, 
2018, pages 749–772, https://www.sciencedirect.com/topics/medicine-and-dentistry/health-outcomes. 

32  Weinstein, M.C. et al. (2009). QALYs: The Basics, Value in Health, 1098-3015/09/S5 S5–S9. 
33  Weinstein, M.C. et al. (2009). QALYs: The Basics, Value in Health, 1098-3015/09/S5 S5–S9. 
34  Whitehead, S. J. & Ali, S. (2010). Health outcomes in economic evaluation: The QALY and utilities. British 

Medical Bulletin, 96: 5–21, DOI:10.1093/bmb/ldq033. 
35  Shaw, D. & Morton, A. (2020). Counting the cost of denying assisted dying. Clinical Ethics, 15(2):65-70, 

doi:10.1177/1477750920907996. 

https://www.sciencedirect.com/topics/medicine-and-dentistry/health-outcomes
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The CEA frequently performed by the HTA agencies is an approach used to estimate the 
costs and health gains of alternative interventions (treatments).36 Specifically, CEA aims to 
quantify the gains or declines in population health resulting from a particular treatment during 
the time period in which patients are expected to be on the treatment. Gains are typically 
measured by QALY. The cost-effectiveness of an intervention may be expressed in cost per 
QALY.37 If the cost per QALY is assessed as below a set threshold, then it is typically 
considered cost-effective.38 This calculation is also known as the cost per QALY gained or  
the “incremental cost-effectiveness ratio”: 

 
Cost per QALY gained = Net cost (intervention costs – averted medical and productivity 
costs) / net health outcomes (outcomes with intervention – outcomes without intervention)  

While the concept of cost-effectiveness is relatively simple, what is included in the numerator 
and denominator can vary by assessment and disease.39   

The cost-effectiveness threshold indicates the maximum investment a country or 
organization is normally willing to make to give a patient an additional QALY.40 Some  
agencies publish strict thresholds, while in others this is established through how it is applied 
over time. Average threshold levels tend to vary across agencies and diseases. Critics of  
strict thresholds argue that the number is arbitrary, while critics of undefined thresholds claim 
the absence of a set amount adds an undesired degree of subjectivity to the assessment.  
 

 
Australia, Canada, and England each have national HTA agencies that advise on the  
cost-effectiveness of treatments. These agencies base decisions on cost-effectiveness 
thresholds under which a treatment would likely be recommended for reimbursement.  
Table 1 summarizes the approach to CEA taken by HTA agencies in Australia, Canada,  
and England.  

  

 
 

36  WHO, Cost-effectiveness analysis for health interventions, https://www.who.int/heli/economics/costeffanalysis/en/. 
37  Weinstein, M.C. et al. (2009). QALYs: The Basics, Value in Health, 1098-3015/09/S5 S5–S9. 
38  CDC, Cost-Effectiveness Analysis, https://www.cdc.gov/policy/polaris/economics/cost-

effectiveness/index.html#:~:text=Cost percent2Deffectiveness percent20analysis percent20is percent20a,gained 
percent20or percent20a percent20death percent20prevented. 

39  CDC, Cost-Effectiveness Analysis, https://www.cdc.gov/policy/polaris/economics/cost-
effectiveness/index.html#:~:text=Cost percent2Deffectiveness percent20analysis percent20is percent20a,gained 
percent20or percent20a percent20death percent20prevented. 

40  Cameron, D., Ubels, J. & Norström, F. (2018). On what basis are medical cost-effectiveness thresholds set? 
Clashing opinions and an absence of data: a systematic review. Global Health Action, 11(1), 1447828, 
https://doi.org/10.1080/16549716.2018.1447828. 
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Table 1: HTA agencies and their use of cost-effectiveness assessments 

Country  Agency  Cost-Effectiveness (CE)  
Recommendations and Threshold 

Australia41  Pharmaceutical Benefits 
Advisory Committee (PBAC) 

• No clear or defined threshold 
• Recommendations are acted on by the minister for 

health, who cannot list a drug on the 
Pharmaceutical Benefits Scheme unless the 
PBAC gives a positive recommendation 

Canada42 Canadian Agency for Drugs  
and Technologies in Health 
(CADTH) 

• CADTH does not formally state a CE threshold  
for new medicines  

• CAD $50,000 per QALY is often cited as a 
benchmark, but there is limited evidence to 
confirm accuracy of threshold 

• CADTH recommendation is non-binding  

England43,44  National Institute for Health  
and Care Excellence (NICE) 

• NICE typically uses a “standard” threshold for 
recommending treatments of between £20,000 
and £30,000 per QALY 

• The NHS is legally obligated to fund treatments 
recommended by NICE’s technology appraisals 

• Exceptions to the standard threshold include end-
of-life technologies (£50,000 per QALY) and very 
rare diseases (£100,000 and £300,000 per QALY) 

 
The HTA agencies in Australia, Canada and England use broadly similar methods to  
collect evidence that make up the QALY score. The most significant variation between how 
agencies assess CEA of a medicine is between diseases, given the differences in patient 
demographics, symptoms, outcomes, etc.45 For example, depending on the disease, the data 
collected may be based on the perspective of whoever is reporting outcomes, e.g., the patient 
(experiencing the disease), the caregiver (caring for the patient experiencing disease), or a 
healthcare professional (monitoring or conducting a trial).46 This suggests that the outcomes 
reported can inherently be more subjective (pain) or objective (number of strokes) in nature. In 
addition, the standard of acceptable evidence can vary for certain diseases such as those 
considered ultra- rare and are outlined by modified CEA frameworks.47 Further, agencies 
typically accept higher cost-effectiveness thresholds oncology and end-of-life treatments. 

 
 

41  Cameron, D., Ubels, J. & Norström, F. (2018). On what basis are medical cost-effectiveness thresholds set? 
Clashing opinions and an absence of data: a systematic review. Global Health Action, 11(1), 1447828, 
https://doi.org/10.1080/16549716.2018.1447828. 

42  Paris, V. & A. Belloni (2013), Value in Pharmaceutical Pricing, OECD Health Working Papers, No. 63, OECD 
Publishing, https://doi.org/10.1787/5k43jc9v6knx-en. 

43  NICE, Carrying NICE over the threshold, https://www.nice.org.uk/news/blog/carrying-nice-over-the-threshold. 
44  Paulden, M. (2017). Recent amendments to NICE’s value-based assessment of health technologies: implicitly 

inequitable? Expert Review of Pharmacoeconomics & Outcomes Research, 17:3, 239-242, DOI: 
10.1080/14737167.2017.1330152. 

45  Paris, V. & A. Belloni (2013). Value in Pharmaceutical Pricing, OECD Health Working Papers, No. 63, OECD 
Publishing, https://doi.org/10.1787/5k43jc9v6knx-en. 

46  Weinstein, M.C. et al. (2009). QALYs: The Basics, Value in Health, 1098-3015/09/S5 S5–S9. 
47  CADTH (2021) Health Technology Review: Drugs for Rare Diseases: A review of national and international 

Health Technology Assessment Agencies and public payers’ decision-making processes. 
https://cadth.ca/sites/default/files/es/es0355-drugs-for-rare-diseases-pw.pdf 
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Another dimension is whether these outcomes can be measured directly or only indirectly. 
There is an extensive debate on the use of endpoints, such as overall survival, or surrogate 
endpoints, such as reduced cholesterol, that can be used to infer patient outcomes and the 
calculation of the overall benefit of an innovation.48 The calculation is intended to be as  
robust as possible while also enabling the incorporation of clinically relevant outcomes. For 
the patient outcomes to be measured in a comparable way, these metrics are collected to 
quantify the “utility value” of an intervention, which is used to determine the potential QALY 
associated with a new medication.   

To estimate the QALY, patients’ perceptions of their HRQoL must be elicited. This evidence is 
typically collected during clinical trials or during a separate observational study. Generic 
preference-based measures such as a multi-attribute utility instrument (MAUI) survey is one 
common way of eliciting HRQoL from patients during clinical trials.49  The most typically cited 
example of an MAUI is the EuroQol (EQ-5D), a questionnaire completed in relation to five 
domains: mobility, self-care, usual activities, pain/discomfort and anxiety/depression.50 Other 
forms of measuring patient perception of HRQoL include the Time Trade-Off (TTO) valuation 
technique, which presents patients with two alternative scenarios and asks which they would 
prefer and the Standard Gamble (SG) approach, which presents patients with the choice 
between remaining in a particular health state or taking a gamble of either being in full health 
or risking death. 

Do HTA agencies consider differences in racial and ethnic groups?  

In order to understand how disparities affect the QALY-based approach we assessed whether 
HTA agencies prioritize consideration of differences in racial and ethnic groups. Overall, we 
find little evidence of commentary in the literature about how these HTA agencies consider 
equitable access for specific groups.  

Through our review of PBAC, CADTH, and NICE CEA guidelines, we find that consideration of 
racial and ethnic groups and access is not standard practice by these agencies (Table 2). 
While the agencies do appear to note that there may be differences between patient 
populations that would affect the CEA, there is no consideration of specific racial groups in the 
approach. In US-based CEA, there is some evidence which suggests a consideration of racial 
subpopulations, although it is limited.51 

 

 
 

48  Paris, V. & A. Belloni (2013), Value in Pharmaceutical Pricing, OECD Health Working Papers, No. 63, OECD 
Publishing, https://doi.org/10.1787/5k43jc9v6knx-en. 

49  Whitehead, S. J. & Ali, S. (2010). Health outcomes in economic evaluation: the QALY and utilities. British Medical 
Bulletin, 96: 5–21 DOI:10.1093/bmb/ldq033. 

50  Kennedy-Martin, M., Slaap, B., Herdman, M. et al. (2020). Which multi-attribute utility instruments are 
recommended for use in cost-utility analysis? A review of national health technology assessment (HTA) 
guidelines. Eur J Health Econ, 21, 1245–1257, https://doi.org/10.1007/s10198-020-01195-8. 

51  Of CEA published in 2014 in the US, only 19 percent reported patient subgroup results and only 4 percent 
reported on race or ethnicity specifically. Lavelle, T. A., Kent, D. M., Lundquist, C. M., Thorat, T., Cohen, J. T., 
Wong, J. B., Olchanski, N. & Neumann, P. J. (2018). Patient variability seldom assessed in cost-effectiveness 
studies, Medical Decision Making: An International Journal of the Society for Medical Decision Making, 38(4), 
487–494. https://doi.org/10.1177/0272989X17746989. 

https://doi.org/10.1177/0272989X17746989
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Table 2: HTA agencies and their consideration of equitable access between racial and 
ethnic groups 

Country  Agency  Consideration of racial and ethnic groups 

Australia52 Pharmaceutical Benefits 
Advisory Committee 
(PBAC) 

Guidelines for PBAC highlight that “a range of patient 
characteristics (e.g., age, sex, race)” are critical to 
understanding the evidence but do not state that specific 
races must be considered 

Canada 53 Canadian Agency for 
Drugs and Technologies 
in Health (CADTH) 

CADTH considers data across subpopulations only if 
there is reason to believe there are different costs and 
outcomes associated with interventions across distinct 
subgroups. Otherwise, the CEA should be for the entire 
target population 

England 54   National Institute for 
Health and Care 
Excellence (NICE) 

NICE states that an “additional QALY has the same 
weight regardless of the other characteristics of the 
people receiving the health benefit” 

Drawing from case studies to determine the health equity 
implications of a QALY approach in the US 

To understand the implications for health disparities of a QALY-based approach in the US,  
we considered the extent to which current CEA estimation methods sufficiently reflect the 
differences in patients’ experience of disease. We use two case studies: colorectal cancer  
and Alzheimer’s disease.  

Case study: Colorectal cancer treatment 

Background on colorectal cancer 

Black Americans have the highest incidence rates of CRC of any ethnic group.55 Specifically, 
CRC incidence is 45.7 in 100,000 among the Black population, 43.3 among Native Americans, 
38.6 among non-Hispanic whites, 34.1 among Hispanics, and 30.0 among some Asian 
subpopulations.56 Higher mortality rates are also observed among Black CRC patients (19.0 in 
100,000 people), followed by Native Americans (15.8), non-Hispanic whites (13.8), Hispanics 
(11.1), and some Asian subpopulations (9.5). 

 
 

52  PBAC, Guidelines for preparing a submission to the Pharmaceutical Benefits Advisory Committee, 
https://pbac.pbs.gov.au/information/about-the-guidelines.html. 

53  CADTH, Guidelines for the Economic Evaluation of Health Technologies: Canada 4th Edition, 
https://www.cadth.ca/sites/default/files/pdf/guidelines_for_the_economic_evaluation_of_health_technologies_can
ada_4th_ed.pdf. 

54  NICE, Guidelines Manual, Assessing cost effectiveness, 
https://www.nice.org.uk/process/pmg6/chapter/assessing-cost-effectiveness. 

55  Augustus, G. J. & Ellis, N. A. (2018). Colorectal cancer disparity in African Americans: Risk factors and 
carcinogenic mechanisms. The American Journal of Pathology, 188(2), 291–303, 
https://doi.org/10.1016/j.ajpath.2017.07.023. 

56  Zavala, V.A., Bracci, P.M., Carethers, J.M. et al. (2021). Cancer health disparities in racial/ethnic minorities in the 
United States. Br J Cancer, 124, 315–332, https://doi.org/10.1038/s41416-020-01038-6. 

https://www.cadth.ca/sites/default/files/pdf/guidelines_for_the_economic_evaluation_of_health_technologies_canada_4th_ed.pdf
https://www.cadth.ca/sites/default/files/pdf/guidelines_for_the_economic_evaluation_of_health_technologies_canada_4th_ed.pdf
https://doi.org/10.1016/j.ajpath.2017.07.023
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It is clear from literature that multiple causes drive disparities in incidence and mortality. These 
factors include, but are not limited to, patient awareness of and unequal access to, screening; 
more advanced disease stage at diagnosis; differences in treatment patterns; and unique 
tumor biology.57 Studies suggest that environmental risk factors account for the majority (65 
percent) of the higher CRC risk, such as smoking, obesity, alcohol use, and vitamin D and 
selenium deficiency.58 Table 3 summarizes the disparities in CRC patient outcomes in the US. 
Similar disparities to those described in Table 3 are evident in international markets.59  

Table 3: Summary of health disparities in CRC among racial and ethnic groups  

 

Note: Please see Appendix for sources 
 

 
57  Jackson, C. S., Oman, M., Patel, A. M. & Vega, K. J. (2016). Health disparities in colorectal cancer among racial 

and ethnic minorities in the United States. Journal of Gastrointestinal Oncology, 7(Suppl 1), S32–S43, 
https://doi.org/10.3978/j.issn.2078-6891.2015.039. 

58  Jackson, C. S., Oman, M., Patel, A. M. & Vega, K. J. (2016). Health disparities in colorectal cancer among racial 
and ethnic minorities in the United States. J Gastrointest Oncol, 7(Suppl 1):S32-S43, doi: 10.3978/j.issn.2078-
6891.2015.039. 

59  Fazil, Q. (2018) Cancer and black and minority. ethnic communities. Race Equality Foundation. 
http://raceequalityfoundation.org.uk/wp-content/uploads/2018/07/REF-Better-Health-471-1.pdf 
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Measuring the cost-effectiveness of CRC treatments: Examples from HTA agencies in 
Australia, Canada, and England  

We reviewed NICE and PBAC assessments of bevacizumab and NICE, PBAC and CADTH 
assessments of cetuximab for the treatment of metastatic CRC.60,61,62,63 Assessments were 
published by the HTA agencies between 2007 and 2013. The relevant outcomes typically 
reviewed were overall survival, progression-free survival, response rate, adverse reactions to 
treatment, and health-related quality of life.64 Table 4 summarizes the typical approach to CEA 
of CRC innovation. 

Table 4: Summary approach to CRC innovation cost-effectiveness assessment: 
Examples from Australia, Canada, and England 

 

Note: Please see Appendix for sources 

 
 

60  NICE (2007). Bevacizumab and cetuximab for the treatment of metastatic colorectal cancer, Technology 
Appraisal guidance, https://www.nice.org.uk/guidance/ta118/chapter/4-Evidence-and-interpretation#cost-
effectiveness. 

61  PBS (2010) CETUXIMAB, solution for I.V. infusion, 100 mg in 20 mL and 500 mg in 100 mL, Erbitux® Public 
Summary Document, https://www.pbs.gov.au/info/industry/listing/elements/pbac-meetings/psd/2010-07/pbac-psd-
Cetuximab-july10. 

62  PBS (2010). Bevacizumab, solution for intravenous infusion, 100 mg in 4 mL and 400 mg in 16 mL, Avastin® 
Public Summary Document, https://www.pbs.gov.au/industry/listing/elements/pbac-meetings/psd/2010-
11/Bevacizumab_AVASTIN_Roche_PSD_2010-11_6-2_FINAL.pdf. 

63  pCODR (2013). Final Recommendation for Cetuximab (Erbitux) for Metastatic Colorectal Cancer, 
https://www.cadth.ca/sites/default/files/pcodr/pcodr-erbitux-mcrc-fn-rec.pdf. 

64  NICE (2007). Bevacizumab and cetuximab for the treatment of metastatic colorectal cancer, Technology 
Appraisal guidance, https://www.nice.org.uk/guidance/ta118/chapter/4-Evidence-and-interpretation#cost-
effectiveness. 
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Implications of using a QALY-based approach to assess the value of 
CRC medicines 

Outcomes evidence collection and synthesis 

The evidence used in the estimation of the QALY metric was collected during Phase III clinical 
trials. This can create an issue for different patient groups, as any racial underrepresentation 
in CRC trials can affect the ultimate assessment of the value of medicine.65 The findings 
described above demonstrate the fact that non-white patients are typically diagnosed with  
a more advanced stage of CRC compared to white patients and typically accrue higher  
health costs. However, evidence from the FDA suggests that 73 percent of all cancer trial 
participants were white, 14 percent were Asian, 5 percent were Black or African American  
and 6 percent were Hispanic.66 This is despite the fact that the racial distribution in the general 
US population is roughly 60 percent non-Hispanic white, 19 percent Hispanic or Latino, 13 
percent Black or African American and 6 percent Asian.67 Although evidence assessing the 
racial representativeness of CRC patients specifically in clinical trials is limited, one study  
has shown that Black, Hispanic, and Asian/Pacific Islanders were less likely than white 
patients to enroll in colorectal cancer trials.68 There is no evidence that skewed race data is 
adjusted for in CEA. 

Inclusion and exclusion criteria can inadvertently lead to a nonrepresentative sample. For 
example, inclusion criteria for one CRC treatment included “life expectancy of >3 months.” 
Exclusion criteria included use of anticoagulants, chronic treatment with aspirin, significant 
impairment of renal function, and other factors that disproportionately exclude minority 
populations, who tend to have higher rates of high blood pressure, diabetes, obesity and heart 
disease, and higher risk of kidney disease.69,70 As a result, non-white patients who have a 
greater likelihood of underlying health conditions or advanced stages of disease are more 
likely to be excluded from clinical research and therefore consideration in value assessment.  

We find evidence that non-white patients are more likely to be diagnosed at an advanced 
stage of CRC and that time of diagnosis is a major contributing factor to the racial disparity in 
survival. However, in England, the population of the Phase III trial for one CRC treatment was 
noted by NICE to be relatively younger than the UK NHS population of CRC patients.71 

 
 

65  National Minority Quality Forum, Traditional Value Assessment Methods Fail Communities of Color and 
Exacerbate Health Inequities, https://static1.squarespace.com/static/5be307ae5b409bfaa68b1724/t/ 
5f58fbb6eaffbe1bb7c24416/1599667126706/Disparities+and+Value+Assesssment+White+Paper.pdf. 

66  FDA 2020 Drug Trials Snapshots Summary Report, https://www.fda.gov/media/145718/download. The 
percentage of non-Hispanic and Unknown/Unreported ethnicity makes up 100 percent of the ethnicity category. 

67  US Census Bureau, Population Estimates, July 1, 2019,  
https://www.census.gov/quickfacts/fact/table/US/PST045219. 

68  Murthy, V. H., Krumholz, H. M. & Gross, C. P. (2004). Participation in cancer clinical trials: Race-, sex-, and age-
based Disparities. JAMA, 291(22):2720–2726, doi:10.1001/jama.291.22.2720. 

69  A Study to Evaluate Avastin in Combination with Standard Chemotherapy to Treat Colorectal Cancer, 
https://clinicaltrials.gov/ct2/show/NCT00109070. 

70  National Kidney Foundation, Race, Ethnicity, & Kidney Disease, https://www.kidney.org/atoz/content/minorities-
KD. 

71  NICE, Final appraisal determination: Bevacizumab in combination with oxaliplatin and either fluorouracil plus 
folinic acid or capecitabine for the treatment of metastatic colorectal cancer, 
https://www.nice.org.uk/guidance/ta212/documents/colorectal-cancer-metastatic-bevacizumab-final-appraisal-
determination3. 

https://static1.squarespace.com/static/5be307ae5b409bfaa68b1724
https://www.fda.gov/media/145718/download
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Overrepresentation of younger patients may skew the valuation of CRC innovation. 
Additionally, if the intervention extends the life of the patient for more years but with significant 
health care costs and/or progressive disease, this may cause the treatment to be perceived as 
less effective.  

There are many reasons for seeking homogeneity in clinical trials, such as isolating the 
medicines’ benefit. However, the result is a lower likelihood of identifying effects that may 
disproportionately affect racial and ethnic communities and a more limited understanding of 
the efficacy of treatments. This is likely to exacerbate the inequitable distribution of benefits 
and risks from new medicines.72 While real-world studies may mitigate this problem, 
identifying effects that may disproportionately affect racial and ethnic communities in Phase IV 
trials for CRC is dependent on equitable racial representation in real-world evidence studies 
and the collection of race information, both of which are currently limited.  

Measurement of health benefits 

The QALY metric generalizes patient population preferences. However, there is significant 
evidence of the differences between racial and ethnic groups in cancer patients’ HRQoL.73,74 
Specifically, we find evidence of significant disparities in diagnosis, care, and survival among 
non-white CRC patients. These differences feed into patients’ assessment of their HRQoL, 
which may result in a skewed QALY assessment, which could either undervalue or overvalue 
new CRC medicines.  For example: 

• Non-white CRC patients are typically diagnosed at an earlier age relative to white patients. 
As described in Box 1, the QALY calculation attributes greater value to treatments for 
populations with more life years left. Therefore, more representative inclusion of non-white 
CRC patients could lead to a higher valuation of new medicines. 

• Poor HRQoL has been found to be associated with worse survival rates among Black and 
Hispanic CRC patients.75 Greater consideration of non-white CRC patients in CEA may 
lead to a lower valuation of new medicines, given the increased inclusion of patients with 
lower likelihood of post-progression survival.  

Measurement of costs 

We find evidence that direct and indirect health costs of disease are higher among non-white 
patients than white patients. 76 This means if average costs are taken into account, this will 
under-estimate the value to non-white communities. In practice, HTA agencies do not 
 

 
72  Ford, J. G. et al. (2007). Barriers to recruiting underrepresented populations to cancer clinical trials: A systematic 

review. Cancer, 112(2), p.228–242, https://doi.org/10.1002/cncr.23157. 
73  Rao, D., Debb, S., Blitz, D., Choi, S. W. & Cella, D. (2008). Racial/ethnic differences in the health-related quality 

of life of cancer patients. Journal of Pain and Symptom Management, 36(5), 488–496, 
https://doi.org/10.1016/j.jpainsymman.2007.11.012. 

74  Janz, N. K., Mujahid, M. S., Hawley, S. T., Griggs, J. J., Alderman, A., Hamilton, A. S., Graff, J. & Katz, S. J. 
(2009). Racial/ethnic differences in quality of life after diagnosis of breast cancer. Journal of Cancer Survivorship: 
Research and Practice, 3(4), 212–222. https://doi.org/10.1007/s11764-009-0097-y. 

75  University of Texas M. D. Anderson Cancer Center. (2017, March 27). Minority colorectal cancer patients report 
higher burden of poor quality-of-life than whites. ScienceDaily, 
www.sciencedaily.com/releases/2017/03/170327143651.htm. 

76  Tramontano, A. C., Chen, Y., Watson, T. R., Eckel, A., Hur, C., Kong, C. Y. (2020). Racial/ethnic disparities in 
colorectal cancer treatment utilization and phase-specific costs, 2000–2014. PLoS ONE 15(4): e0231599, 
https://doi.org/10.1371/journal.pone.0231599. 
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systematically incorporate indirect healthcare costs, such as travel costs and opportunity  
costs to family members and informal caregivers (e.g., from missing work), this is even  
more problematic for non-white communities. Specifically, a failure to systematically capture 
indirect health costs, such as the cost of informal caregiving, may undervalue the benefit of 
the innovation for communities that accrue higher indirect health costs. On the other hand,  
if the new medicine can significantly reduce or avert overall medical costs, more equitable 
consideration of non-white patients in CEA may positively improve the QALY metric. 

Case study: Alzheimer’s disease treatment 

Background on Alzheimer’s disease 

Nearly twice as many Black Americans as non-Hispanic whites have AD (19 percent vs. 10 
percent).77  The incidence of dementia in American Indian/Alaska Native was 22.2 per 1,000 
people; in white patients, 19.3 per 1,000.78 Hispanics also have a higher prevalence of AD 
compared with whites (14 percent vs. 10 percent), although variation among Hispanic 
subgroups is likely. Asian Americans have the lowest incidence and prevalence of AD, though 
heterogeneity may exist within specific Asian American subgroups. 

Studies that account for health and socioeconomic factors find smaller racial and ethnic 
differences in dementia compared to studies that do not control for social determinants of 
health. This suggests that the large difference in risk of AD between Black and Latinx 
populations compared to white populations could be explained by disparities in health-related 
behaviors and socioeconomic risk factors.79 Social and environmental disparities, including 
lower levels of quality of education, higher rates of poverty, and greater exposure to adversity 
and discrimination, increase rates of chronic conditions and risk for dementia in Black and 
Latinx populations. There is evidence that genetic risk factors may differ by race, but these are 
not considered significant enough to account for the large differences in prevalence and 
incidence between racial groups. Table 5 summarizes the health disparities experienced by 
specific groups of AD patients in the US. We find evidence that similar disparities in health 
outcomes are also experienced by AD patients in international markets.80  
 

  

 
 

77  Alzheimer’s Association 2021. Alzheimer’s Disease Facts and Figures, https://www.alz.org/media/documents/ 
alzheimers-facts-and-figures.pdf. 

78  Mayeda, E.R. et al. (2016). Inequalities in dementia incidence between six racial and ethnic groups over 14 years, 
Alzheimer’s Association, 12(3), pp.216–224, https://doi.org/10.1016/j.jalz.2015.12.007. 

79  Chin, A. L., Negash, S. & Hamilton, R. (2011). Diversity and disparity in dementia: The impact of ethnoracial 
differences in Alzheimer disease. Alzheimer Disease and Associated Disorders, 25(3), 187–195, 
https://doi.org/10.1097/WAD.0b013e318211c6c9. 

80  Pham, T. M., Petersen, I., Walters, K., Raine, R., Manthorpe, J., Mukadam, N., & Cooper, C. (2018). Trends in 
dementia diagnosis rates in UK ethnic groups: analysis of UK primary care data. Clinical epidemiology, 10, 949–
960. https://doi.org/10.2147/CLEP.S152647 
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Table 5: Summary of health disparities in AD among racial and ethnic groups 

 

Note: Please see Appendix for sources 
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Measuring the cost-effectiveness of AD treatments: Examples from HTA agencies in 
Australia, Canada, and England  

We reviewed PBAC, CADTH, and NICE assessments of donepezil, galantamine, rivastigmine 
and memantine for the treatment of AD.81,82,83,84 Assessments were published by the HTA 
agencies between 2001 and 2012.85 When assessing AD drugs, HTA agencies typically rely 
on evidence from randomized control trials that measure outcomes using clinical scales for 
cognition and functioning.86 For example, cognitive, functional, and clinical endpoints are 
typically used in clinical investigation of AD medicines in England, Australia, and Canada. 
Table 6 summarizes the typical approach to CEA of AD innovation. 

Table 6: Summary approach to AD innovation cost-effectiveness assessment: Examples 
from Australia, Canada, and England 

 
Note: Please see Appendix for sources 

 
 

81  Dekker M. J. H. J., Bouvy, J. C., O'Rourke, D., Thompson, R., Makady, A., Jonsson, P. & Gispen-de Wied, C. C. 
(2019). Alignment of European regulatory and health technology assessments: A review of licensed products for 
Alzheimer's disease. Front. Med. 6:73, doi: 10.3389/fmed.2019.00073. 

82  NICE, Technology appraisal guidance: Donepezil, galantamine, rivastigmine and memantine for the treatment of 
Alzheimer's disease, https://www.nice.org.uk/guidance/ta217. 
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Implications of using a QALY-based approach to assess the value of 
AD innovation 

Outcomes evidence collection and synthesis  

A QALY-based approach is reliant on evidence informed by the clinical trial population. 
However, the current demographic makeup of AD clinical trials does not represent the  
true demographic nature of the disease because it fails to reflect the greater prevalence 
of AD among Black, Hispanic, and Native American patients compared to white patients. 
Specifically, while white people make up 60 percent of the US population, on average they 
account for 77 percent of NIH-funded AD research participants. Black patients make up 14 
percent of AD trial participants and Hispanics represent 5 percent of trial participants.87 As  
with other minorities, indigenous populations in the US are also poorly represented in clinical 
trials.88 The race breakdowns of new AD medicine trials indicate similar disproportionate 
consideration of patients and we do not see any adjustment for skewed race data in CEA 
approaches. For example, in the Phase III trial for aducanumab, Asian patients (the only 
indicator of a non-white patient specified) represented roughly 10 percent of the trial 
population.89  

Limited diversity of participants in AD trials has been linked to barriers to trial recruitment 
strategies as well as screening and eligibility criteria.90 Overall, representation of racial and 
ethnic groups in AD clinical trials indicates that outcomes associated with non-white AD 
patients (linked to earlier age of onset, greater severity and higher healthcare costs) are given 
too little weight by the QALY measure. 

In addition, health outcomes data that are informed by categorical scores and based on 
clinical and cognitive tests are subject to variation by patient background and context. 
Furthermore, insofar as the standardized tests are not reflective of cultural or linguistic 
differences, their outcomes may be biased as well.91  

Measurement of health benefits 

Given evidence of AD patients’ HRQoL to inform the QALY metric is collected during clinical 
trials, the value assessment of new AD medicines using a QALY metric could be skewed  
(both upward and downward) if population groups with a higher burden of the disease are 
equitably assessed: 
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• The evidence highlighted above demonstrates that non-white patients are typically 
diagnosed with a more advanced stage of AD compared to white patients. Equitable 
representation of non-white patients’ perceptions of health benefits could improve the value 
assessment of AD innovation and increase the estimate of cost-effectiveness of new AD 
treatment, since patients with a higher burden of disease may assign a higher value to new 
innovative medicines.92  

• At the same time, equitable consideration of non-white patients in CEA could also 
decrease the value assessment of new AD medicines. Based on the evidence described 
above, chronic disease comorbidities and the socioeconomic factors that could diminish 
the quality of a patient’s physical environment and access to care disproportionately affect 
non-white patients. This could feed into patients’ perception of HRQoL and thus the QALY 
metric. Specifically, comorbidities, including hypertension, diabetes, and depression, 
among patients with AD are negatively associated with HRQoL.93,94 The value of a new AD 
medicine may be underestimated if many reporting patients suffer from comorbidities.  

Measurement of costs 

Caring for a person at home with AD puts more of the burden of care on the family.95 We find 
evidence of non-white racial groups with AD relying more heavily on informal caregivers than 
white AD patients do. Relative to non-white families, white families are more likely to use a 
long-term care facility for an elderly relative with AD, which could shift the cost of care outside 
the family to Medicaid or long-term care insurance. In line with previous studies, we also find 
that HTA agencies fail to consistently incorporate indirect healthcare costs and the costs to 
family members and informal caregivers when considering AD innovation.96 However, failure 
to consider the differences in cost burden across racial groups may undervalue the benefit of 
medicine that has the potential to alleviate the cost burden of disease.  

Conclusions and recommendations 

The use of CEA is increasing in prevalence in the US as a method for payers and budget 
decision-makers to prioritize access to medicines. Given the growing debate on prescription 
drug prices in the US, there may be further integration of CEA methods into access decisions. 
In other countries, HTA agencies measure the cost-effectiveness of new medicines and often 
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rely on the QALY as a metric of value. This is despite the significant documentation by 
academics and healthcare professionals that points to the limitations of this approach.97,98,99  

Our study further highlights the potential role that the use of the QALY in the value 
assessment of new medicines may have in affecting access and health inequities in the US. 
Specifically, we find the following: 

1) QALY-based CEA fails to consistently consider differences in patient experience  
of the disease, including those resulting from access disparities, structural racism, 
and social determinants of health 

Our case studies highlight that the health utility measures that feed into the QALY metric are 
typically derived from evidence which over-represents white populations relative to incidence 
of the disease. We find that although major HTA agencies such as NICE, PBAC, and CADTH 
aim to consider health equity in principle (see Table 2), in practice, consideration of disparities 
is limited and typically only noted as a contextual consideration. This is the case for diseases 
where there is evidence of a clear difference across racial groups.  

We further find that CEA often fails to consistently consider the full range of important 
nonclinical benefits. The benefits of medicines with respect to their impact on patients’ health-
related quality of life, labor market productivity and ability to provide caregiving are rarely 
taken into account (or if they are, they are not given sufficient weight). Given the differences in 
certain patients’ experience of disease, including those resulting from access disparities,, 
differences in culture, and social determinants of health, this exacerbates disparities between 
white and non-white populations.100 Furthermore, our case study assessment highlights that 
the age of disease onset can be earlier but the disease is diagnosed at a more severe stage in 
certain racial and ethnic groups (due to disparities in access to healthcare), so while the 
benefit of treatment is greater for those communities in comparison to the majority white 
population, traditional value assessment (i.e., QALYs) calculates the therapeutic as more 
expensive to society. As a result, the QALY and similar metrics are biased against those who 
likely already experience discrimination in US society. 

ICER’s approach to health equity is similarly limited: The organization states that “when 
judged feasible” ICER may explore the impact of new medicines on “disparities in life 
expectancies across different populations through scenario analyses methods.”101 But in its 
review of aducanumab, ICER concluded that the “impact [of the medicine] on health inequities 
is unclear” since certain populations “were not well represented in the clinical trials of 
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aducanumab and thus whether the drug has a differential impact in minority populations is not 
known.” In other words, the under-representativeness of different racial groups in the clinical 
trials, means these differences are not taken into account. 

2) The QALY averages value across populations, so underestimation of the true value 
of new medicines to certain population groups is inherent in resulting analyses 

Our case study analysis highlights that different groups of patients, such as those from 
minority racial groups and underserved communities, have different experiences of disease 
states. Their experiences are exacerbated by the social determinants of health and disparities 
in access to care that are related to underlying structural racism. QALY-based cost-
effectiveness approaches assess value based on average patient responses to a medicine, 
whereas health disparities and inequities can lead to certain racial groups having very different 
experiences and responses to the medicine. The implication of this is that the true value of 
new medicine to specific groups in society is not captured through QALY-based value 
assessment, which reinforces health inequities in coverage and access decisions. 

Further, because HTA agencies that use the QALY measure estimate the average value of a 
treatment for a population, they consistently fail to consider the differential impact of a 
treatment on specific racial and ethnic groups’ perceptions of symptom and life expectancy 
improvement. We consider this issue in particular because there remain significant differences 
in income level, labor market participation, access to health coverage and other social 
determinants of health that affect a patient’s experience of disease. Determining the average 
value across a population may be accepted in a single-payer health system, but it is more 
problematic in the US’s decentralized, pluralistic health system, where distinct payers 
establish formularies based on the specific needs of their patient populations.  

3) Methods for calculating QALY are biased against racial groups (even if QALY is 
used only for specific groups) 

Our findings indicate that even if the QALY approach were applied to specific racial groups, 
the existence of health disparities would mean that the true value of a new medicine would not 
be captured. Specifically: 

• The QALY metric in current cost-effectiveness calculations is too restrictive in its measure 
of utility. For example, utility measures that feed into the QALY calculation enforce the 
measure of quality of life by consistent intervals or grades.102 But quality of life is inherently 
personal and numerical grades cannot effectively reflect how patients from different 
backgrounds view these conditions. Distinguishing nuances in elements of value to 
patients and caregivers is difficult in relation to chronic conditions such as Alzheimer’s 
disease. It is even more difficult to reconcile in population groups that have different 
experiences of the disease, which may be in part related to different socioeconomic 
conditions.103  
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• Life years and quality of life are linked. For example, the QALY -based approach assumes 
that the negative value of having CRC for two years is twice that of having CRC for one 
year. This difference in value can have significant implications among AD patients who are 
diagnosed earlier in life but at a later stage of disease progression, such as Black patients 
with Alzheimer’s. The QALY also fails to incorporate changes in preference or perception 
as individuals adjust to life with a disease. 

ICER itself has admitted that its QALY-based model “cannot capture the full psychosocial 
impact of systemic issues such as racism that may impact underserved populations” and that 
US decision-makers should consider providing a “special weighting to other benefits and to 
contextual considerations that would lead to coverage and funding decisions at higher prices 
and thus higher cost-effectiveness ratios.” However, there is little evidence of this being 
applied in practice. 

4) The use of the QALY in value assessment reinforces racism in the health system 

Use of the QALY will inherently prioritize diseases with patients who can be treated at the 
lowest cost. First, the QALY is an imperfect measure of value, which suggests that access 
decisions do not reflect the true patient population and will thus be inconsistent with true 
need.104 At a deeper level, our study highlights that the QALY reinforces racism in health 
systems since it fosters a systematic pattern of preference for certain population groups that 
are overrepresented in evidence collection and incorporates that bias the assessment of cost 
and benefits. In other words, given many of the reason for these differences is due to 
structural racism, it reinforces existing patterns of discrimination.  

5) When QALY is used to grant access or set prices, it creates an incentive to study 
drugs on the populations which are advantaged by the CEA model 

Evidence from our case studies highlight that clinical trial participants do not reflect the typical 
AD or CRC patient, who may have multiple underlying conditions and face other 
socioeconomic challenges. Multiple published studies have found that diverse groups are 
significantly underrepresented in clinical trial participants, so data commonly do not accurately 
reflect the diversity of the population that could benefit for the medicine. On average, trials 
enroll a significantly higher percentage of whites than is reflected in the population.105 This 
inadvertently puts non-white patients at risk. When trials are not diverse, the result is a 
diminished ability to identify effects that may disproportionately affect minority communities 
and a limited understanding of the efficacy of treatments.106 The number of people enrolled in 
clinical trials is established to show a clinically meaningful effect size; testing on more or fewer 
people than are needed to show the clinical effect would be unethical. If clinical trial data were 
used to determine prices in the US, there would be an incentive to design the trials to reflect 
the QALY approach. This may create an even stronger motive to exclude enrollees from racial 
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groups for whom the QALY approach does not work.107 This effect would run counter to the 
efforts of the US Food and Drug Administration (FDA), the National Institutes of Health (NIH) 
and the US Department of Health and Human Services (HHS), as well as state organizations, 
to diversify clinical trials, make them efficient and collect information about minority and lower-
socioeconomic-status patients in drug development.108  

Reliance on narrow measures of value in CEA approaches can 
exacerbate health access and outcomes disparities 

Value assessment based on nonrepresentative clinical trials creates more bias in the results, 
leading to less-informed treatment choices and potentially worse outcomes. Furthermore, lack 
of diversity in clinical trials contributes to mistrust, which directly affects drug adherence, 
diagnosis and utilization, thus further exacerbating health disparities and outcomes. 

Policy recommendations 

Policy makers in the US have expressed a desire to address social and health inequities. This 
political support follows efforts in the healthcare space to raise awareness and address social 
determinants of health. Value assessment presents an opportunity to ensure that access and 
coverage decisions maximize value simultaneously with advancing health equity. However, as 
summarized above, our study finds that the use of QALY-based cost effectiveness analysis 
will fail to achieve the US’s goals. Our conclusions suggest several policy solutions:  

• To support the assessment of new medicines in diverse patient populations, the NIH 
should develop nationally representative, integrated longitudinal datasets that can be 
used to examine the value of medicine to different racial and ethnic groups. 

• Any form of cost-effectiveness analysis should involve a systematic consideration of the 
impact of new medicines by race and on health equity. Congressional legislation could 
mandate the development of methods to better consider how new medicines could provide 
patient value and address health access and outcomes disparities. Organizations creating 
and implementing cost effectiveness approaches in the US, whether government backed or 
private, should commit to assessment approaches that balance the consideration of clinical 
value for diverse populations and the impact on reducing inequities. Organizations such as 
the Patient Centered Outcomes Research Institute (PCORI) and the Innovation and Value 
Initiative are already developing methodologies that move away from considering the 
average value of a medicine across diverse populations to factor in the impact of health 
disparities on specific population groups.  

• An alternative approach to traditional value assessment that incorporates health 
inequities is needed. Approaches growing in popularity include multi-criteria decision 
analysis and the distributional cost-effectiveness analysis method. Further 
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development of these metrics should focus on incorporating the range of outcomes 
important to distinct patient populations and include a focus on addressing health equity. 

• To develop a more holistic and societal approach to value assessment, federal funding to 
develop diverse health economists in universities (e.g., through research grants) is needed. 
In addition, policy makers could establish standards and incentives to support the 
development and use of cross-functional research teams (social workers, economists, 
physicians) on state prescription drug affordability boards to conduct more nuanced 
assessments. 
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Case study: Colorectal cancer treatment 
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