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Summary

Alzheimer’s disease and related dementias (ADRD) are a group of conditions that have serious effects on
memory, cognition, behavior and quality of life for millions of older Americans. To illuminate healthcare
trends in ADRD patient care and spending for this growing population, FAIR Health, in collaboration with
Dr. Jevay Grooms, PhD, of Howard University, delved into its repository of over 46 billion commercial
healthcare claim records. This study focuses on the influence of three imputed' factors—race/ethnicity,
poverty and urban/rural location—on ADRD healthcare spending and utilization from 2016 to 2023. It
examines these factors, independently and in combination, with respect to total average annual allowed
amounts and places of service.? Funds to support this pilot study were provided by the Hopkins’
Economics of Alzheimer’s Disease & Services (HEADS) Center of the National Institute on Aging (NIA)
under award number P30AG066587. Among the findings:

e Healthcare utilization and spending for ADRD patients, as measured by the total average annual
allowed amount, varied by census-derived geographic measures of race/ethnicity, poverty and
urban/rural status.

¢ Imputed race/ethnicity had a larger proportional impact on total average annual allowed amount
than imputed poverty, which in turn had a larger proportional impact than imputed urban/rural
status. Thus, increasing the non-white probability from the sample minimum to the sample
maximum increased the average annual allowed amount by 74.1 percent. Increasing the poverty
rate from the sample minimum to the sample maximum increased it by 47.7 percent. And
increasing the rural probability from the sample minimum to the sample maximum increased it by
19.7 percent.

e Imputed race/ethnicity, poverty and urban/rural status influenced utilization and spending
independently and in combination. The average allowed amount for ADRD patients in non-white,
high poverty, rural areas, for example, was 185 percent higher than, or 2.85 times, the average in
white, low poverty, urban areas.

e Imputed race/ethnicity, poverty and urban/rural status influenced total average annual allowed
amount by influencing the probability that an ADRD patient would use different venues of care, as
well as the average allowed amount within each venue. For example, the probabilities of using
emergency room and inpatient hospital venues of care were higher for ADRD patients living in
areas with high poverty and also higher for ADRD patients living in rural areas. ADRD patients in
areas with a higher proportion of non-white people tended to have higher average allowed
amounts in each venue of care studied.

¢ Imputed race/ethnicity, poverty and urban/rural status influenced average annual allowed amount
primarily by influencing the probability of inpatient admissions. Indeed, differences in the
probability of inpatient admissions alone accounted for nearly 80 percent of the differences in
average allowed amount between ADRD patients in non-white, high poverty, rural areas versus
ADRD patients in white, low poverty, urban areas.

" FAIR Health’'s commercial claims data do not directly identify the race, ethnicity or socioeconomic status of
individuals in the data. We estimated the demographic characteristics of the ADRD patients in the database by
integrating the de-identified individual claim records with the average demographic characteristics of the geographic
area, defined by the three-digit zip code, in which each individual lived. See Methodology section below.

2 An allowed amount is the total fee paid to the provider under an insurance plan. It includes the amount that the
health plan pays and the part the patient pays under the plan’s in-network cost-sharing provisions (e.g., copay or
coinsurance if the patient has met the deductible). In this paper, the allowed amounts are for all services related to
ADRD patient care, including all inpatient and outpatient services.
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Background

Alzheimer’s disease and related dementias (ADRD) are the most common forms of dementia and include
Alzheimer’s disease, frontotemporal degeneration, Lewy body dementia, vascular contributions to
cognitive impairment and dementia, and mixed-etiology dementias, among others.3

The ADRD population is large and growing. In 2022, ADRD affected an estimated 6.5 million people aged
65 or older in the United States.* The total cost for healthcare, long-term care and hospice services for
the population aged 65 and older with ADRD was $321 billion in 2022 and is forecast to grow to $1.1
trillion by 2050.5

Research shows significant disparities in the incidence, prevalence and treatment of ADRD across racial
and ethnic groups. For example, the incidence® and prevalence’ of ADRD are both higher for Black and
Hispanic populations than for non-Hispanic white populations. Members of Black and Hispanic
populations are more likely to have undiagnosed ADRD or have a delayed diagnosis of ADRD than
members of the non-Hispanic white populations, resulting in more advanced ADRD at the time of
diagnosis.® Members of minority populations are less likely to be enrolled in treatment programs® and less
likely to receive anti-dementia medication. °

Research has also found disparities in the treatment of ADRD patients across rural and urban areas. For
example, ADRD patients in rural areas have fewer visits to clinical psychologists and fewer
neuropsychological tests; they are also more likely to be diagnosed and cared for by nurse practitioners
and primary care physicians than those in urban areas.!" ADRD patients in urban areas tend to spend
more days in the hospital, fewer days in nursing homes and more time in the community; they are also
more likely to receive home healthcare services and tend to live longer than patients in rural areas. 2

3 “Focus on Alzheimer's Disease and Related Dementias,” National Institute of Neurological Disorders and Stroke
(NINDS), last reviewed April 17, 2024, https://www.ninds.nih.gov/current-research/focus-disorders/focus-alzheimers-
disease-and-related-dementias.

4 Alzheimer's Association, “2022 Alzheimer's Disease Facts and Figures,” Alzheimer’s & Dementia 18, no. 4 (April
2022): 700-789, https://doi.org/10.1002/alz.12638.

5 Anita Pothen Skaria, “The Economic and Societal Burden of Alzheimer Disease: Managed Care Considerations,”
American Journal of Managed Care 28, supp. no. 10 (September 12, 2022): S188-96,
https://doi.org/10.37765/ajmc.2022.89236.

6 Erica Kornblith et al., “Association of Race and Ethnicity with Incidence of Dementia among Older Adults,” JAMA 15
(April 19, 2022): 1488-95, https://doi.org/10.1001/jama.2022.3550.

7 Cynthia Chen and Julie M. Zissimopoulos, “Racial and Ethnic Differences in Trends in Dementia Prevalence and
Risk Factors in the United States,” Alzheimer’s & Dementia: Translational Research & Clinical Interventions 4
(October 4, 2018): 510-20, https://doi.org/10.1016/].trci.2018.08.009.

8 Pei-Jung Lin et al., “Dementia Diagnosis Disparities by Race and Ethnicity,” Medical Care 59, no. 8 (August 2021):
679-86, https://doi.org/10.1097/MLR.0000000000001577.

9 Jamie A. Browning et al., “Racial/Ethnic Disparities in the Enroliment of Medication Therapy Management Programs
among Medicare Beneficiaries with Alzheimer’'s Disease and Related Dementias,” Neurology 38, no. 10 (August 9,
2022): 1715-25, https://doi.org/10.1080/03007995.2022.2103962.

0 Jlene H. Zuckerman et al., “Racial and Ethnic Disparities in the Treatment of Dementia among Medicare
Beneficiaries,” Journals of Gerontology: Series B 63, no. 5 (September 2008): S328-33,
https://doi.org/10.1093/geronb/63.5.5328.

" Wendy Y. Xu et al., “Rural-Urban Disparities in Diagnosis of Early-Onset Dementia,” JAMA Network Open 5, no. 8
(August 5, 2022): €2225805, https://doi.org/10.1001/jamanetworkopen.2022.25805.

2 Momotazur Rahman et al., “Assessment of Rural-Urban Differences in Health Care Use and Survival among
Medicare Beneficiaries with Alzheimer Disease and Related Dementia,” JAMA Network Open 3, no. 10 (October 22,
2020): e2022111, https://doi.org/10.1001/jamanetworkopen.2020.22111.
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Poverty also has significant impacts on the health of older Americans; living in disadvantaged
neighborhoods with low income and poor housing and employment has been linked to higher incidences
of Alzheimer’s disease neuropathology.'®

Previous research demonstrates that race and ethnicity, income and poverty, and urban and rural status
all affect ADRD incidence, prevalence, treatment and mortality to a greater or lesser extent. What remains
unclear, though, is the relative magnitude of the impact of each factor on ADRD healthcare utilization and
total ADRD spending. For example, is the impact of race and ethnicity greater than the impact of income
and poverty? Is the impact of income and poverty greater than the impact of urban and rural status?
Some research has found that overall healthcare utilization and spending vary across racial and ethnic
groups with dementia, '* while other research has found that they do not.'> And no research, to our
knowledge, has examined the simultaneous impact of race and ethnicity, poverty and urban/rural status.

It can be challenging to disentangle the relative impact of race and ethnicity, income and poverty, and
urban and rural status because race/ethnicity rates, poverty rates and urban/rural rates tend to be
correlated. The US Department of Agriculture Economic Research Service has shown, for example, that
the poverty rate is systematically higher in rural areas than in urban areas and systematically higher for
some racial and ethnic groups, e.g., Blacks and Hispanics, than others, e.g., non-Hispanic whites. 6
Moreover, research suggests that the correlations are stronger at some geographic scales than others.
For example, the Federal Reserve shows that “on average, income and white population shares increase
with distance to city centers,” but states in the same paper that “many centrally located neighborhoods
are neither low-income nor majority non-white, while low-income and minority neighborhoods are spatially
dispersed across most metropolitan areas.”'” Finally, research suggests that the factors of race and
ethnicity, income and poverty, and urban and rural status may interact in complex ways. For example,
one study found that Black patients are more likely to be diagnosed with ADRD, but this only holds for
Black patients with higher incomes.8

In collaboration with Dr. Jevay Grooms, PhD, of Howard University, FAIR Health conducted this study to
better understand the factors that influence healthcare spending among commercially insured ADRD
patients. We specifically seek to understand the impact that race and ethnicity, poverty and urban/rural
status have on annual spending for the ADRD population. This report combines national claims data from
the FAIR Health National Private Insurance Claims (FH NPIC®) database—the nation’s largest repository
of commercial healthcare claims data, including over 46 billion claim records—with US census data on
race and ethnicity, poverty and urban/rural status from the American Community Survey. Funds to
support this pilot study were provided by the Hopkins’ Economics of Alzheimer’s Disease & Services
(HEADS) Center of the National Institute on Aging (NIA) under award number P30AG066587.

8 W. Ryan et al., “Association of Neighborhood-Level Disadvantage with Alzheimer Disease Neuropathology,” JAMA
Network Open 3, no. 6 (June 2020): e207559, htips://doi.org/10.1001/jamanetworkopen.2020.7559.

4 Jay B. Lusk et al., “Racial/Ethnic Disparities in Dementia Incidence, Outcomes, and Health-Care Utilization,”
Alzheimer’s & Dementia 19, no. 6 (June 2023): 2376-88, https://doi.org/10.1002/alz.12891.

5 Sungchul Park and Jie Chen, “Racial and Ethnic Patterns and Differences in Health Care Expenditures among
Medicare Beneficiaries with and without Cognitive Deficits or Alzheimer’s Disease and Related Dementias,” BMC
Geriatrics 20 (November 18, 2020): 482, https://doi.org/10.1186/s12877-020-01888-y.

6 “Rural Poverty & Well-Being,” US Department of Agriculture Economic Research Service, last updated November
15, 2023, https://www.ers.usda.gov/topics/rural-economy-population/rural-poverty-well-being.

7 Jenny Schuetz et al., Are Central Cities Poor and Non-white? Finance and Economics Discussion Series Working
Paper (Washington: Board of Governors of the Federal Reserve System, 2017),
https://doi.org/10.17016/FEDS.2017.031.

8 Laura M. Keohane et al., “Association of Race and Income with Incident Diagnosis of Alzheimer’s Disease and
Related Dementias among Black and White Older Adults,” Journal of Applied Gerontology 42, no. 5 (May 2023): 898-
908, https://doi.org/10.1177/07334648221142851.
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Methodology

We used longitudinal data from the FH NPIC database from January 2016 to December 2023. We
defined ADRD patients as those who have an ICD-10-CM diagnosis code of FO1*(vascular dementia),
F02* (dementia in other diseases classified elsewhere), FO3*(unspecified dementia) or G30*(Alzheimer’s
disease) on any claim during the study period and with a total claim allowed amount more than zero
dollars in at least one year. We isolated a total of 107,048 distinct and de-identified patients with ADRD.
The minimum number of years observed per patient was 1 year; the maximum number of years observed
per patient was 7 years; and the average number of years observed per patient was 3.9 years. The total
number of patient-years, i.e., the number of unique combinations of patient and year, in the sample was
415,182. We calculated the total allowed amount for each patient in each year by summing the total
allowed amount across all claims for all healthcare services for that patient in that year.

Commercial claims data include detailed records of a patient’s healthcare utilization and spending over
time. Commercial claims data contain some types of demographic data, such as patient gender and age,
but not others, such as race or ethnicity. And commercial claims data contain no data on socioeconomic
status, e.g., poverty rates, or neighborhood characteristics, e.g., urban versus rural status.

We estimated the demographic characteristics of the ADRD patients in the database by integrating the
de-identified, individual claim records with the average demographic characteristics of the geographic
area, defined by the three-digit zip code in which they live. We used the estimates from the three-digit zip
code because under the Health Insurance Portability and Accountability Act of 1996 (HIPAA), the five-
digit home zip code is considered protected health information (PHI).

Working within HIPAA guidelines, we used demographic and socioeconomic data from the US census
American Community Survey (ACS)' to profile each three-digit zip code. The ACS publishes
demographic and socioeconomic data at various levels of geographic resolution, e.g., the five-digit Zip
Code Tabulation Area (ZCTA), county and state. We obtained three measures at the five-digit ZCTA level
of resolution: (1) the mix of race and ethnicity in each ZCTA, (2) the proportion of households in each
ZCTA with household income less than the poverty rate and (3) the proportion of each ZCTA that is
considered urban. We then aggregated them to the three-digit zip code resolution as a simple population
weighted average of the component five-digit ZCTAs.

Once the claims data and the census data were integrated, we used linear regression models? to
estimate the impact of race and ethnicity, poverty and urban/rural status on total allowed amount per
year. The final calculations for the regression models were made using the observed maximum and
observed minimum in each of the three variables, without extrapolation.

Limitations

The data used in this report comprise claims data for commercially insured patients who are covered by
insurers and third-party administrators who voluntarily participate in FAIR Health’s data contribution
program. Medicare Advantage (Medicare Part C) enrollees from contributing insurers are included, but
not participants in Medicare Parts A, B and D.2! In addition, data from Medicaid, CHIP and other state and

19 “American Community Survey,” United States Census Bureau, last updated April 10, 2024,
https://www.census.gov/programs-surveys/acs.

20 Linear regression is a statistical technique that measures the relationship between a dependent variable and one or
more independent variables. In the context of this study, the dependent variable is the outcome that is measured
(e.g., total allowed amount per year) and the independent variables are the factors that influence the outcome (e.g.,
race and ethnicity).

21 FAIR Health also receives the entire collection of claims for traditional Medicare Parts A, B and D under the
Centers for Medicare & Medicaid Services Qualified Entity Program, but those data are not a source for this report.
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local government insurance programs are not included, nor are data collected regarding uninsured
patients.

FAIR Health does not have direct information on the demographic characteristics of individuals, such as
race and income. As discussed in the Methodology section, this report uses averages based on the
characteristics of the geographic area where the individual resides.

This is an observational report based on the data FAIR Health receives from commercial payors
regarding care rendered to covered patients.

The report was not subject to peer review.

Results

Section 1: Average Healthcare Spending for the ADRD Patient Population

Figure 1 presents the average total allowed amount for ADRD patients by year, from 2016 to 2023. We
calculated the total allowed amount for each patient in each year by summing the total allowed amount
across claims. We then calculated the average total allowed amount for each year by averaging across
patients with claims in that year. As figure 1 shows, the average total allowed amount for ADRD patients
is growing steadily over time. The average total allowed amount increased 21.4 percent from 2016 to
2023, a 2.8 percent compound annual growth rate, with the trend interrupted only in 2020, when the
average total allowed amount decreased.
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Figure 1. Average total allowed amounts for ADRD patients by year, 2016-2023
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We used linear regression models?? to estimate the impact of the three-digit zip code non-white rate,
poverty rate and rural rate, on total allowed amount per year. The non-white rate ranges across three-digit
zip codes from a low of 3.5 percent of the population to a high of 100 percent. The poverty rate ranges
across three-digit zip codes from a low of 1.4 percent to a high of 33.9 percent, and the rural rate ranges
from a low of 0 percent to a high of 100 percent. The linear regression model enabled us to calculate the
average total allowed amount per year for the low and high ends of the range for each explanatory
variable, holding the other variables constant at their average values. For example, to calculate the low
and high ends of the range for the non-white rate, the poverty rate and rural rate were held constant at
their average values of 9.47 percent and 26.58 percent, respectively. The parameter estimates and the
derivations are provided in Appendix 1.

Figure 2 presents the estimates of the total allowed amount for the imputed non-white rate. As figure 2
shows, the average annual allowed amount is $8,778 when the imputed non-white share of the
population is 3.5 percent, i.e., the population in a geographic area is almost entirely white, and $15,280
when the non-white share of the population is 100 percent. This indicates that, on average, total annual
allowed amounts for ADRD patients in exclusively non-white geographies are $6,502 higher in absolute
terms and 74.1 percent higher in relative terms than for ADRD patients in nearly exclusively white
geographies.
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Figure 2. Average annual allowed amount by imputed race/ethnicity, 2016-2023

22 See footnote 20.
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Figure 3 provides the estimates for the total allowed amount for the poverty rate. As figure 3 shows, the
average annual allowed amount when the imputed poverty share is at the sample minimum of 1.4 percent
is $9,655; it is $14,264 when the poverty share is at the sample maximum of 33.9 percent. In both cases,
the imputed non-white share and the rural share are held constant at their respective averages of 33.5
percent and 26.6 percent. These results indicate that, on average, total annual allowed amounts for
ADRD patients in areas with the highest rates of poverty are $4,609 higher than the total annual allowed
amount in areas with the lowest rates of poverty, a difference of 47.7 percent.

$16,000
$14,264
$14,000
€ $12,000
(@]
g
o $10,000 $9,655
(0]
=
3
T $8,000
-
e
©  $6,000
(@]
E
(0]
X $4,000
$2,000
$0

Sample Minimum (1.4%) Sample Maximum (33.9%)

Share of population with income below poverty rate

Figure 3. Average annual allowed amount by imputed poverty rate, 2016-2023
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Figure 4 provides the estimates for the total allowed amount for the imputed rural share. As figure 4
shows, the average allowed amount when the rural share is 0 percent is $10,263, and $12,284 when the
rural share is at the sample maximum of 100 percent, holding the imputed non-white share and the
poverty share both constant at their respective averages of 33.50 percent and 9.47 percent. These results
indicate that on average, total annual allowed amounts for ADRD patients in completely rural areas are
$2,021 higher than the total annual allowed amount in completely urban areas, a difference of 19.7
percent.
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Figure 4. Average annual allowed amount by imputed rural/urban rate, 2016-2023
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Figure 5 puts the results from figures 2, 3 and 4 in context by comparing the proportional impact of each
imputed explanatory factor on annual average total allowed amounts for ADRD patients. As figure 5
shows, increasing the non-white probability from the sample minimum of 3.5 percent to the sample
maximum of 100 percent increases the annual average allowed amount by 74.1 percent. Increasing the
poverty rate from the sample minimum of 1.4 percent to the sample maximum of 33.9 percent, though,
increases the annual average allowed amount by 47.7 percent. And finally, increasing the rural probability
from the sample minimum of O percent to the sample maximum of 100 percent increases the annual
average allowed amount by 19.7 percent. These results suggest that the imputed geographic measure of
race/ethnicity has a proportionally greater impact on annual average allowed amounts across its dynamic
range 2 than that of poverty, and poverty has a proportionally greater impact than urban/rural status.
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Figure 5. Comparison of percent increase in average annual allowed amount from sample
minimum to sample maximum, 2016-2023

Figures 2-5 present the impact of individual imputed explanatory variables, e.g., race/ethnicity, holding
the other variables, i.e., poverty and rural rate, constant at their average values. Explanatory factors do
not exist in isolation of course, but rather exist in combination with other factors. We used the regression
parameters to estimate the average allowed amounts for different combinations of non-white rate, poverty
rate and rural rate.

23 The dynamic range is the range observed in the data. It is the observed maximum minus the observed minimum.
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Figure 6 provides the results for two combinations of explanatory variables. The first combination uses
the minimum figure for all three variables, and the second uses the maximum for all three. As such, the
first combination consists of the observed minimum for the imputed non-white rate (3.5 percent), the
minimum for the imputed poverty rate (1.4 percent) and the minimum for the imputed rural rate (0
percent); this combination corresponds to geographies that are white, low poverty and urban. The second
combination consists of the observed maximum for the imputed non-white rate (100 percent), the
maximum for the imputed poverty rate (33.9 percent) and the maximum for the imputed rural rate (100
percent); this combination corresponds to geographies that are non-white, high poverty and rural. As
figure 6 shows, the estimated average allowed amount for an ADRD patient in a white, low poverty, urban
area is $7,097, while the estimated average allowed amount for an ADRD patient in a non-white, high
poverty, rural area is 2.85 times that ($20,228), which is $13,131, or 185 percent, higher.
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Figure 6. Average total allowed amount by imputed race/ethnicity, poverty rate and urban/rural
rate, combined, 2016-2023
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Section 2: Average Healthcare Spending for the ADRD Patient Population by
Venue of Care

The first section shows that all three imputed factors—race/ethnicity, poverty and urban/rural status—
independently influence total healthcare spending for the ADRD population. The first section also shows
that the proportional impact of race/ethnicity is greater than the proportional impact of poverty, which in
turn is greater than the impact of urban/rural status. Finally, the first section shows that the impact of
imputed race/ethnicity, poverty and urban/rural status influence average annual allowed amount in
isolation and in combination, with the combination of white, low poverty and urban having substantially
lower average allowed amounts than non-white, high poverty and rural.

To understand how these three factors influence total healthcare spending, we examined their impact on
utilization of and total allowed amount within four major venues of care: offices and clinics, emergency
rooms (ERs), hospital inpatient and hospital outpatient.

We used logistic regression to estimate the impact that imputed race/ethnicity, poverty and urban/rural
status have on the probability of using a given venue of care in the course of a year at least once. The
parameter estimates for the logistic regression models are provided in Appendix 2.
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Table 1 provides estimates of the probability of utilizing each of the four main venues of care at least once
in the course of a year, as a function of the imputed non-white rate, poverty rate and rural rate. The first
column lists the individual venue of care. The second column provides the probability estimate for the
geographies with the lowest rates for each factor, holding the other factors constant at their averages.
The third column provides the probability estimates for the geographies with the highest rates for each
factor, holding the other factors constant at their averages. The fourth column provides the difference
between the two probabilities, which measures the impact of the factor across its dynamic range.

Table 1. Impact of imputed race/ethnicity, poverty and urban/rural status on probability of using a
venue of care at least once in a given year, 2016-2023

Race/Ethnicity

Min. Non-white Max. Non-white
Rate (3.5%) Rate (100%) (Max. - Min.)

B - = o

| Inpatient | 52.6% 49.5% -3.1%

79.5% 81.8% 2.3%

89.4% 87.6% -1.8%

Poverty

Min. Poverty Max. Poverty
Rate (1.4%) Rate (33.9%) (Max. - Min.)

| R 49.6% 80.4% 30.8%

| Inpatient | 42.6% 76.4% 33.8%

74.6% 91.5% 16.9%

88.3% 90.4% 2.1%

Urban/Rural

Venue of Care Min. Rural Max. Rural Difference
Rate (0%) Rate (100%) (Max. - Min.)
T = = =T
| Inpatient | 44.3% 70.8% 26.6%
73.3% 92.2% 18.9%
Office/Clinic 86.0% 94 .3% 8.4%

As the top section of table 1 shows, the imputed non-white rate has a minimal impact on the probability
that an ADRD patient uses any individual venue of care at least once in the course of a year. The middle
section of table 1, however, shows that the imputed poverty rate significantly increases the probability that
an ADRD patient uses hospital-based services, i.e., ER, inpatient and outpatient. Finally, the bottom
section of table 1 shows that the imputed rural rate also significantly increases the probability that an
ADRD patient uses hospital-based services, i.e., ER, inpatient and outpatient.

We also examined the impact that imputed measures of race/ethnicity, poverty and urban/rural status
have on the average total allowed amount within a given venue of care in the course of a year, conditional
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on utilizing that venue of care at least once. As before, we used linear regression to isolate the impact of
each factor on the total annual average allowed amount. The parameter estimates are provided in
Appendix 3.

Table 2 provides estimates of the average total spending in each of the four main venues of care for
those who used the venue of care at least once in the course of a year, as a function of the imputed non-
white rate, poverty rate and rural rate. The first column lists the individual venue of care. The second
column provides the estimates of the average total allowed amount for the geographies with the lowest
rates for each factor. The third column provides the estimates of the average total allowed amount for the
geographies with the highest rates for each factor. The fourth column provides the arithmetic difference
between the two estimates, and the fifth column provides the difference in percentage.

Table 2. Impact of imputed race/ethnicity, poverty and urban/rural status on annual average
allowed amount by venue of care, 2016-2023

Race/Ethnicity

Venue of Care Min. Non-white Max. Non-white Difference Percent
Rate (3.5%) Rate (100%) (Max. - Min.) Difference

$765 $921 $156 20%

$17,815 $29,213 $11,397 64%
Outpatient $4,966 $7,457 $2,492 50%
Office/Clinic $2,100 $3,499 $1,399 67%
Poverty
Rate (1.4%) Rate (33.9%) (Max. - Min.) Difference
L = 3506 276 51%
$20,178 $24,933 $4,755 24%
Outpatient $6,654 $2,977 -$3,677 -55%
Office/Clinic $2,520 $2,579 $58 2%
Urban/Rural
Rate (0%) Rate (100% (Max. - Min.) Difference
$921 $518 -$404 -44%
$24,980 $11,360 -$13,620 -55%
Outpatient $6,035 $4,927 -$1,108 -18%
Office/Clinic $2,744 $1,958 -$786 -29%

As the top section of table 2 shows, ADRD patients in the geographic areas with a higher non-white rate
who use a venue of care at least once in the course of a year tend to have higher total spending in each
venue than ADRD patients who live in areas with a lower non-white rate. The middle section of table 2
shows though, that the relationship between the poverty rate and average spending within each venue of
care is mixed. For example, ADRD patients who live in higher poverty areas tend to have lower average
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allowed amounts in the ER and the hospital outpatient venues of care but tend to have significantly higher
average allowed amounts in the hospital inpatient venue, while spending is about the same in the
office/clinic venue. Finally, the bottom section of table 2 shows that ADRD patients who live in more rural
areas tend to have lower average allowed amounts in each venue of care than ADRD patients who live in
less rural areas.

Tables 1 and 2 show how the likelihood of utilizing each venue of care, and the average allowed amount
within each venue of care, vary across the range of each imputed explanatory variable, holding the other
variables constant at their average values. As before, the regression parameters can be used to estimate
the probability of using a particular venue of care, and the average allowed amount in it, for combinations
of factors, e.g., white, low poverty and urban areas versus non-white, high poverty and rural areas.

Figure 7 provides the estimates of the likelihood of utilizing each venue of care at least once in the course
of a year for two geographic populations: white, low poverty, urban and non-white, high poverty, rural. As
figure 7 shows, the non-white, high poverty, rural population has a higher probability of using each venue
of care. The probability is 10 percent higher for the office/clinic venue, almost 50 percent higher for the
outpatient venue and more than twice as high for the ER and hospital inpatient venues of care.
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Figure 7. Probability of using venue of care by imputed race/ethnicity, poverty rate and urban/rural
rate, combined, 2016-2023
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Figure 8 provides the estimates of the average allowed amount within each venue of care for ADRD
patients who use the venue at least once in the course of a year, for two geographic populations: white,
low poverty, urban and non-white, high poverty, rural. As figure 8 shows, the inpatient venue of care has
the highest average allowed amount among the four main venues of care. Figure 8 also shows that the
non-white, high poverty, rural geographic population has a higher average allowed amount in the
office/clinic venue and the hospital inpatient venue, but has a lower average allowed amount in the ER
and outpatient venues.
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Figure 8. Average allowed amount within each venue of care by imputed race/ethnicity, poverty
rate and urban/rural rate, combined, 2016-2023
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Figure 7 provides estimates of the probability of using each venue of care, while figure 8 provides the
estimates of the average allowed amount within each venue of care for ADRD patients who use the
venue at least once in the course of a year, for two geographic populations: white, low poverty, urban and
non-white, high poverty, rural. Figure 9 combines the estimates in figures 7 and 8 to estimate the
expected allowed amount for ADRD patients in each venue of care. The expected allowed amount for a
given venue of care is simply the probability that an ADRD patient uses that venue multiplied by the
average allowed amount within that venue. As figure 9 shows, the expected allowed amount is higher in
the inpatient venue of care than in the other venues. Moreover, the inpatient expected allowed amount is
much higher for the imputed non-white, high poverty, rural population at $19,844, than for the imputed
white, low poverty, urban population at $7,374. The difference is $12,470 or 169 percent.

$25,000

$20.000 $19,844

$15,000

$10,000
$7,374

$5,000 $4,045 $3,772
$1,972 $2,806
m il - - H B
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White, Low Non-white, | White, Low Non-white,  White, Low Non-white, White, Low Non-white,

Expected allowed amount by venue of care

Poverty, High Poverty, High Poverty, High Poverty, High
Urban Poverty, Urban Poverty, Urban Poverty, Urban Poverty,
Rural Rural Rural Rural
Office/Clinic ER Inpatient Outpatient

Venue of care

Figure 9. Expected allowed amount within each venue of care by imputed race/ethnicity, poverty
rate and urban/rural rate, combined, 2016-2023

The $12,470 difference in expected inpatient allowed amount between the white, low poverty, urban
geographic population and the non-white, high poverty, rural geographic population accounts for 95
percent of the $13,131 difference in average allowed amount between the white, low poverty, urban
population and the non-white, high poverty, rural population (figure 6). In terms of relative influence, the
difference in the probability of using the inpatient venue between the two populations accounts for 82.3
percent of the difference in expected inpatient allowed amount, while the difference in the average
inpatient allowed amount accounts for the remaining 17.7 percent of the difference in expected inpatient
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allowed amount. These two statistics together (82.3 percent of 95 percent is 78.2 percent) imply that the
difference in probability of using the inpatient venue of care alone accounts for nearly 80 percent of the
difference in average allowed amount between the white, low poverty, urban geographic population and
the non-white, high poverty, rural geographic population (figure 6). This result in turn implies that inpatient
utilization is the primary mechanism through which the geographic measures of race/ethnicity, poverty
and urban/rural status influence total allowed amount for the ADRD population.

Conclusion

FAIR Health and Dr. Jevay Grooms used FAIR Health’s database of commercial claims to examine the
impact of imputed race/ethnicity, poverty and urban/rural status on healthcare utilization and spending for
the ADRD population from 2016 to 2023. The results showed that census-derived geographic measures
of race/ethnicity, poverty and urban/rural status all affected healthcare utilization and spending, as
measured by the total average annual allowed amount. The results also showed that race/ethnicity had a
larger proportional impact over its dynamic range than poverty, which in turn had a larger proportional
impact than urban/rural status. In addition, each factor influenced the total allowed amount independently
and in combination. The average allowed amount for ADRD patients in non-white, high poverty, rural
areas, for example, was 2.85 times (or 185 percent higher than) the average in white, low poverty, urban
areas.

We also found that each factor influenced the probability that an ADRD patient would use different
venues of care, as well as the average allowed amount within each venue, both independently and in
combination. Moreover, imputed race/ethnicity, poverty and urban/rural status influenced spending
primarily through their influence on the probability of having an inpatient admission. Indeed, differences in
the probability of inpatient admissions alone accounted for nearly 80 percent of the differences in average
allowed amount between ADRD patients in non-white, high poverty, rural areas and ADRD patients in
white, low poverty, urban areas.

This research contributes to understanding the myriad factors that influence healthcare utilization and
spending for the ADRD population. There are many directions that future research might take to build
upon these results. Future research might extend this research, for example, to the Original Medicare
population. Future research might also examine the intensity with which ADRD patients use individual
venues of care, for example, by studying the impact of race/ethnicity, poverty and urban/rural status on
the number of inpatient admissions per year. Future research might examine the provider specialty, and
whether race/ethnicity, poverty and urban/rural status influence the mix of specialist providers versus
generalists. Future research might focus on healthcare access issues and their impact on choice of venue
and level of costs. Finally, future research might examine whether race/ethnicity, poverty and urban/rural
status influence the mix of healthcare services.

This report has far-reaching implications for stakeholders across the healthcare spectrum, including
patients, providers, payors and policy makers. We hope these findings inspire researchers to delve

deeper into the factors influencing healthcare utilization and spending among diverse populations of
patients with ADRD.
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Appendix 1

We used a linear regression model, represented in equation 1, to estimate the impact of (1) race/ethnicity,
as measured by the probability in a three-digit zip code of being non-white; (2) poverty, as measured by
the probability in a three-digit zip code of having a household income below the poverty rate; and (3)
rural, as measured by the probability in a three-digit zip code of living in a rural area, on the total allowed
amount for an individual patient in an individual year.

Total Allowed = a + ; X Non-white + [, X Poverty + 3 X Rural + ¢

Equation 1. Average allowed amount linear regression model

Table 3 presents the regression results. The first column contains the explanatory variables. The second
column contains the model coefficients, which indicate how the average allowed amount per year
changes with each one-unit change in the explanatory variable, holding the other explanatory variables
constant. The third column contains the standard error of the estimate, which provides a quantitative
measure of the variability in the estimate of the mean, while the fourth column provides the t-value, and
the fifth column provides the probability that the true value of the parameter is zero. By convention, a
parameter estimate is said to be statistically significant if the P-value is less than 0.05, so all of the
parameter estimates are considered statistically significant.

Table 3. Average annual allowed amount regression model parameter estimates, 2016-2023

450

Constant 6662 14.82 < 0.001
Non-white Share 67.37 7.03 9.58 < 0.001
Income below Poverty Share 141.9 32 4.43 < 0.001
Rural Share 20.21 5.72 3.53 < 0.001
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Table 4 provides the intermediate calculations to show how to use the parameter estimates in table 3 to
calculate the impact of non-white probability on the total allowed amount. The estimate for when the non-
white probability is 3.5 percent is the sum of the pairwise products of column 2 and column 3. That is, we
multiplied each parameter coefficient by the average in the sample, while setting the non-white share
equal to 3.5: ($6,662 x 1) + ($67.37 x 3.5) + ($141.9 x 9.47) + ($20.21 x 26.58) = $8,778. Similarly, the
estimate for when the non-white probability is 100 percent is the sum of the pairwise products of columns
2 and 4: ($6,662 x 1) + ($67.37 x 100) + ($141.9 x 9.47) + ($20.21 x 26.58) = $15,280. Note that the
income below poverty share is held constant at 9.47 percent, and the rural share is held constant at 26.58
percent, so the only thing that changes is the share of the population that is non-white.

Table 4. Derivation of average annual allowed amount estimates for imputed race/ethnicity, 2016-

N
o
N
w

Non-white Probability

Explanatory Variable Coefficient
1 1

Constant $6,662
Non-white Share $67.37 35 100
Income below Poverty Share $141.9 9.47 9.47
Rural Share $20.21 26.58 26.58
Estimated Total Allowed Amount $8,778 $15,280

Appendix 2

We used a logistic regression model, represented in equation 2, to estimate the impact that imputed
race/ethnicity, poverty and urban/rural status have on the probability of using a given venue of care in the
course of a year at least once. As equation 2 shows, the probability of using a given venue of care was
hypothesized to reflect the independent impact of (1) race/ethnicity, as measured by the probability in a
three-digit zip code of being non-white; (2) poverty, as measured by the probability in a three-digit zip
code of having a household income less than the poverty rate; and (3) rural, as measured by the
probability in a three-digit zip code of living in a rural area.

Prob Venue of Care .
n (1 — Prob Venue of Care) = a + f; X Non-white + 3, X Poverty + B3 X Rural + ¢

Equation 2. Venue of care logistic regression model
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parameter is zero. By convention, a parameter estimate is said to be statistically significant if the P-Value
is less than 0.05, so all of the parameter estimates are considered statistically significant.

Table 5. Logistic regression parameters by venue of care, 2016-2023

Venue of Care — Office/Clinic

| Tem

1.8066 0.0168 107.27 <0.001
T o018 0.000252 712 <0.001
0.00695 0.00121 5.76 <0.001
0.010002  0.000226 44.17 <0.001

Venue of Care — ER

| Tem |

R R R T
T oooii7 | 0.00017 6.87 <0.001
0.043862  0.000817 53.66 <0.001
0.019046  0.000149 128.05 <0.001

Venue of Care — Inpatient

| Tem

-0.6169 0.0109 -56.47 <0.001
| Nonwhite  JEEENNIE 0.000167 7.78 <0.001
0.045373  0.000785 57.83 <0.001
0.01118  0.000139 80.23 <0.001

Venue of Care — Outpatient

Constant 0.5808 0.0135 43.15 <0.001

0.001555 0.000202 7.68 <0.001
Income below Poverty Rate 0.039832 0.000997 39.96 <0.001
Rural Rate 0.014635 0.000184 79.48 <0.001
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Appendix 3

We used a linear regression model, represented in equation 3, to estimate the impact of (1) race/ethnicity,
as measured by the probability in a three-digit zip code of being non-white; (2) poverty, as measured by
the probability in a three-digit zip code of having a household income below the poverty rate; and (3)
rural, as measured by the probability in a three-digit zip code of living in a rural area, on the total allowed
amount for an individual patient in an individual year.

Total Allowed = a + ; X Non-white + 3, X Poverty + i3 X Rural + ¢

Equation 3. Average allowed amount linear regression model
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amount per year changes with each one-unit change in the explanatory variable, holding the other
explanatory variables constant. The third column contains the standard error of the estimate, which
provides a quantitative measure of the variability in the estimate of the mean, while the fourth column
provides the t-value, and the fifth column provides the probability that the true value of the parameter is
zero. By convention, a parameter estimate is said to be statistically significant if the P-value is less than

Table 6. Linear regression parameters by venue of care, 2016-2023

Venue of Care — Office/Clinic

26

Constant 2241 1 17.8 <0.001

14.5 1.92 7.54 <0.001
Income below Poverty Rate 1.8 8.84 0.2 0.839
Rural Rate -7.86 1.57 -5.02 <0.001

Venue of Care — ER

| Tem

T R I
| Nonwhite  |EKIP 0.726 2.22 0.027
-8.51 3.23 -2.64 0.009
-4.035 0.561 -7.19 <0.001

Venue of Care — Inpatient

| Tem |

RS — T
| Non-white  |EEETER 20.2 5.84 <0.001
146.4 86.3 17 0.09
-136.2 15.4 -8.84 <0.001

Venue of Care — Outpatient

93

| Tem |

6242 2 21.32 <0.001
| Nonwhite = |REPLEY 4.47 5.78 <0.001
-113.2 19.6 5.77 <0.001
-11.08 3.52 -3.14 0.002
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About FAIR Health

FAIR Health is a national, independent nonprofit organization dedicated to bringing transparency to
healthcare costs and health insurance information through data products, consumer resources and health
systems research support. FAIR Health qualifies as a public charity under section 501(c)(3) of the federal
tax code. FAIR Health possesses the nation’s largest collection of commercial healthcare claims data,
which includes over 46 billion claim records and is growing at a rate of over 3 billion claim records a year.
FAIR Health licenses its commercial data and data products—including benchmark modules, data
visualizations, custom analytics and market indices—to commercial insurers and self-insurers, employers,
providers, hospitals and healthcare systems, government agencies, researchers and others. Certified by
the Centers for Medicare & Medicaid Services (CMS) as a national Qualified Entity, FAIR Health also
receives data representing the experience of all individuals enrolled in traditional Medicare Parts A, B and
D, which accounts for a separate collection of over 47 billion claim records; FAIR Health includes among
the commercial claims data in its database, data on Medicare Advantage enrollees. FAIR Health can
produce insightful analytic reports and data products based on combined Medicare and commercial
claims data for government, providers, payors and other authorized users. FAIR Health'’s free, award-
winning, national consumer websites are fairhealthconsumer.org and fairhealthconsumidor.org. For more
information on FAIR Health, visit fairhealth.org.

FAIR Health, Inc.

800 Third Avenue, Suite 900
New York, NY 10022
212-370-0704

fairhealth.org
fairhealthconsumer.org
fairhealthconsumidor.org

Copyright 2024, FAIR Health, Inc. All rights reserved.
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