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Abstract

Objective—To estimate the excess burden of out-of-pocket healthcare spending associated with
Alzheimer’s disease and related disorders (ADRD) among older individuals (age = 65 years).

Methods—We adopted a retrospective, cross-sectional study design with data from 2012
Medicare Current Beneficiary Survey. The study sample comprised of elderly community
dwelling individuals who had positive total healthcare expenditures, and enrolled in Medicare
throughout the calendar year (462 with ADRD, and 7,160 without ADRD). We estimated the per-
capita total annual out-of-pocket spending on healthcare and out-of-pocket spending by service
type: inpatient, outpatient, home health, prescription drugs, and other services. We measured out-
of-pocket spending burden by calculating the percentage of income spent on healthcare and
defined high out-of-pocket spending burden as having this percentage above 10%. Multivariable
analyses included ordinary least squares regressions and logistic regressions and these analyses
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adjusted for predisposing, enabling, need, personal healthcare practices and external environment
characteristics.

Results—The average annual per-capita out-of-pocket healthcare spending was greater among
individuals with ADRD compared to those without ADRD ($3,285 vs. $1,895); home health and
prescription drugs accounted for 52% of total out-of-pocket spending among individuals with
ADRD and 34% among individuals without ADRD. Elderly individuals with ADRD were more
likely to have high out-of-pocket spending burden (AOR = 1.49; 95% CI = 1.13, 1.97) compared
to those without ADRD.

Conclusion—ADRD is associated with excess out-of-pocket healthcare spending, primarily
driven by prescription drugs and home healthcare use.

Introduction

Alzheimer’s disease and related disorders (ADRD) affect 8.24% of individuals in the United
States (US)L. ADRD are associated with neurocognitive impairments due to its multiple
etiologies, including Alzheimer’s disease, Lewy body disease, vascular disease, traumatic
brain injury, HIV infection, prion disease, Parkinson’s disease, Huntington’s disease, and
certain medications. Among ADRD, 80% of dementias are attributed to Alzheimer’s
disease?. Individuals with ADRD may have worsening neurocognitive impairments as the
disease progresses, often requiring increasing levels of medical and non-medical care,
including full-time residential services. Most elderly with Alzheimer’s disease are covered
by Medicare because Medicare provides coverage for nearly all of the elderly in the US3.
However, not all healthcare expenditures are covered by Medicare. The patients and families
bear some direct medical care costs in terms of deductibles, coinsurance, and copayments
for medical care and prescription drugs, insurance premiums for supplemental coverage,
amount paid for non-prescription medications; transportation to health care providers; and
uncovered structural or lifestyle modifications. For example, among Medicare beneficiaries,
health insurance premiums account for 42% of the total out-of-pocket spending, with
payments towards cost-sharing and non-covered services and goods accounting for the
remaining 58% 3. In fact, the total payments for health care, long-term care and hospice care
are estimated to be $236 billion for people with ADRD in 2016, with just under half of the
costs covered by Medicare 4. Therefore, high out-of-pocket spending for ADRD care may
place a significant financial burden on families draining resources for the household as a
whole 5.

It is important to assess the magnitude of out-of-pocket expenditures because high
expenditures can lead to worse health outcomes. For example, individuals with high out-of-
pocket spending may stop taking their medications 8 and may not use preventive care or
outpatient services for their healthcare in order to save money - 8. This may exacerbate the
ADRD symptoms and lead to higher rates of morbidity and mortality °. Furthermore, with
disease progression, as individuals with ADRD face worsening medical complications and
declining functional status, their mix of services required may vary. For example, it has been
reported that nearly one-third (34.5%) used home healthcare and the incremental total costs
for paid home care in 2010 was $5,678, accounting for 20% of the incremental direct costs
associated with ADRD0. These services may require co-payments leading to high out-of-
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pocket expenses. Therefore, it is also important to examine out-of-pocket spending for
different types of care such as home health, inpatient, outpatient, medical provider, and
prescription drugs. This may also reflect the trade-off decisions patients need to make on the
type of services when faced with limited financial resources.

However, only a few studies have evaluating the association between ADRD and out-of-
pocket healthcare spending 10-13 and these studies have limitations. Kelley et al. reported
that the average out-of-pocket spending during the last five-years of life for patients with
dementia was 81% higher compared to patients without dementiall. This study used Health
Retirement Survey (HRS) and included only fee-for-service Medicare beneficiaries (= 70
years) who died between 2005 and 2010. Hurd et al. used the same dataset and found that
the average annual out-of-pocket spending can be as high as $6,194 among elderly with
ADRD?0 However, this study used an estimated probability of dementia rather than the
observed status (yes/no). Delavande et al. compared individuals with normal cognition,
dementia with cognitive impairment and dementia without cognitive impaired and reported
that those with dementia and cognitive impairment had 356% higher annual out-of-pocket
expenditures compared to those with normal cognition 12, This study did not analyze out-of-
pocket spending burden as a percentage of income spent. Another study used the Medicare
Current Beneficiary Survey (MCBS) and analyzed gender differences in life-time out-of-
pocket spending 13. However, that study included out-of-pocket spending only for assisted
living facilities and home healthcare.

Therefore, the main objective of the current study is to estimate the excess burden of annual
total direct out-of-pocket spending and out-of-pocket spending on different types of
healthcare services among all community-dwelling elderly Medicare beneficiaries with
ADRD by comparing them to those without ADRD.

Conceptual framework

The explanatory variables for this study were selected using the Andersen’s Expanded
Behavioral Model 14, Under this model, out-of-pocket expenditures of an individual is
influenced by predisposition factors (e.g., age, sex, and race), enabling factors (e.g., marital
status, education, and poverty status), need factors (e.g., chronic conditions, health status)
and personal health practices (e.g., smoking, obesity, physical activity).

METHODS
Study Design

Data source

We adopted a retrospective cross-sectional design.

The data source is the Medicare Current Beneficiary Survey (MCBS) for the year 2012. The
MCBS is nationally representative sample of Medicare beneficiaries - the aged, disabled and
institutionalized. The survey began in 1992 and is released every year. The survey directly
collects data from the respondents and includes self-reported health status, height and
weight, activities of daily living, functional status, living arrangement, history of medical
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conditions, out-of-pocket expenditures, non-Medicare utilization, expenditures, and other
health-related information. Data collected from the beneficiaries are merged with Medicare
claims except for Part D through an extensive and rigorous reconciliation process. The
survey is designed with a multistage, stratified, random sampling of Medicare beneficiaries?.
West Virginia University Institutional Review Board reviewed this project and granted
exemption status to the study as all the data were de-identified.

Study Sample

Measures

In this study, we restricted our sample to older adults (= 65 years), who lived in the
community, who were alive, and enrolled in Medicare throughout the entire year. We
excluded individuals who did not answer the relevant health questionnaires considered in our
study (n =158) and those who had zero total healthcare expenditures (n=107). The final
study sample included 7,622 Medicare beneficiaries with (N = 462) or without ADRD (N =
7160).

Dependent Variables: Out-of-pocket healthcare spending—Out-of-pocket
healthcare spending consisted of Medicare cost sharing and non-covered services, but not
insurance premiums. We examined out-of-pocket spending using several measures: absolute
out-of-pocket expenditures; the log-transformed out-of-pocket spending; and out-of-pocket
spending burden. We used log-transformed out-of-pocket expenditures, to reduce skewness
15,16 Qut-of-pocket spending burden was based on percent income spent out-of-pocket for
healthcare. We defined an indicator of positive out-of-pocket spending, and an indicator of
high out-of-pocket spending burden indicating that the percentage was above 10% of income
based on prior studies 1718, There were seven components of out-of-pocket spending which
were considered in the analyses: home health, facility charges, hospice, inpatient, outpatient,
medical provider, prescription drugs, and dental care. The out-of-pocket spending was
measured over a one year period in 2012.

Key Independent Variable: Alzheimer’s’ Disease and Related Dementias
(ADRD)—The key explanatory variable in our study was the presence or absence of ADRD.
ADRD was ascertained using self-reports or Medicare claims. Self-reported ADRD was
based on giving an affirmative response to either of the following two questions: “Has a
doctor (ever) told [you/(SP)] that (you/he/she) had Alzheimer’s disease?” and “Has a doctor
(ever) told [(you/(SP)] that (you/he/she) had any type of dementia other than Alzheimer’s
disease?”. We used the International Classification of Diseases, 9" edition Clinical
Modification (ICD-9-CM) codes to derive ADRD from Medicare claims. The ICD-9-CM
codes (including 3310, 33111, 33119, 3312, 3317, 2900, 29010, 29011, 29012, 29013,
29020, 29021, 2903, 29040, 29041, 29042, 29043, 2940, 29410, 29411, 29420, 29421,
2948, and 797). These codes were based on the Centers for Medicaid and Medicare Services
(CMS) chronic conditions warehouse algorithm 19,

Other Explanatory Variables—Using the Andersen Model health care utilization model,
we identified predisposing characteristics consisting of sex (male/female), age (65—69 years,
70-74 years, 75-79 years, and 80 years and older), race/ethnicity (White, African American,
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Latino, other), enabling factors comprising marital status (married, widowed, divorced/
separated, or never married), education (less than high school, high school, or above high
school, college), income relative to the federal poverty line (FPL) (less than 200% of FPL or
at least 200% of FPL), supplementary health insurance Medicaid (yes/no), private insurance
(yes/no), and prescription drug coverage (yes/no), and need factors (number of chronic
conditions [considered from the following list: arthritis, cancer, diabetes, heart disease,
hypertension, respiratory disease, osteoporosis, mental illness] (none, one, two to three, four
or more), individual perceived health status (excellent, very good, good, fair, poor),
functional limitations measured by activities of daily living (none, one to two, three or
more). We also adjusted for personal health practice factors, including body mass index
(BMI) (underweight, normal weight, overweight, or obese), and smoking status (never-
smoker, former smoker, or current smoker). The BMI categories were based on the CDC
definition: underweight (<18.5), normal (18.5 to <25), overweight (25.0 to <30), and obese
(30.0 or higher). We also accounted for external environment such as socioeconomic status
which included region of residence (Northeast, Midwest, South, and West), urban/rural
status (metropolitan area/non-metropolitan area) and income relative to the federal poverty
level (less than 200% of federal poverty level or at least 200% of federal poverty level). It
has to be noted that all our independent variables were measured as categorical variables.

Statistical analyses: We tested statistically significant differences between ADRD and no
ADRD groups with chi-square statistics. We used ordinary least squares for out-of-pocket
spending in the whole sample and among those with positive out-of-pocket spending.

We conducted logistic regressions to examine the relationship between ADRD and having
out-of-pocket spending burden above 10%. All our multivariable models adjusted for
expanding number of covariates.

The sample consisted of 57% female, and 79% white. The age groups were equally
distributed with 24% between 65 and 69 years, 27% were between 70 and 74 years, 20%
between 75 and 79 years and 30% at least 80 years of age (Table 1).

There were significant group differences involving ADRD status and sex, race, age, marital
status, poverty status, being on Medicaid, number of chronic conditions, perceived health
status, functional limitations, BMI, and smoking status. A lower percentage of ADRD
individuals had college education (21.8% versus 29.7%) and a higher percentage of
individuals with ADRD were poor defined as less than 200% of the FPL (65% vs 45%), and
were on Medicaid (26% vs 13%) compared to those without ADRD. A higher percentage of
individuals with ADRD had 3 or more ADL (35.6% versus 8.9%) compared to those without
ADRD. A higher percentage of those with ADRD had 4 or more chronic conditions
compared to individuals without ADRD (39% vs 31%).

Unadjusted Differences in Out-of-Pocket Expenditures by ADRD Status

The average out-of-pocket spending by type of services and ADRD status are presented in
Table 2. Elderly with ADRD had significantly higher out-of-pocket spending across all
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measures except dental care. The total out-of-pocket spending in ADRD group was $3,284.6
whereas the total out-of-pocket spending in no-ADRD group was $1895.0. Among those
who had positive out-of-pocket spending (i.e. expenditures that the insurance did not cover),
the results were similar (total out-of-pocket spending was $3,319.40 in ADRD group vs.
$1,907.20 in no-ADRD group), except the difference in outpatient spending became
insignificant. Results for out-of-pocket spending burden is similar however differences in
outpatient, medical provider and dental spending failed to reach significance.

Adjusted Differences in Out-of-Pocket Expenditures by ADRD Status

Based on multivariable OLS regression on out-of-pocket spending (Table 3), we observed
that Individuals with ADRD spent $1,101 higher in total, $274 higher in prescription drugs
(p < .01), $622 higher in home health (p < 0.05) than individuals without ADRD. Among
those who had positive out-of-pocket spending, those with ADRD had substantially higher
home health out-of-pocket spending ($5,570) compared to individuals without ADRD.
Individuals with ADRD also incurred higher out-of-pocket spending on prescription drugs
($274, p-value<0.001) and total out-of-pocket spending ($1,126, p <0.01). Individuals with
ADRD spent less out-of-pocket on inpatient ($401, p-value<0.001) than individuals without
ADRD.

In ordinary least squares estimation for log-transformed out-of-pocket spending analyses,
individuals with ADRD had higher home health (B = .304 p <.01), prescription drugs, (B = .
498 p <.001), inpatient (B = .273 p <.01) and overall out-of-pocket spending ( =.319p <.
001) compared to those without ADRD.

Out-of-Pocket Spending Burden by ADRD Status

We also examined the out-of-pocket spending burden by ADRD status using percent income
spent on healthcare services (Table 4). Individuals with ADRD spent a significantly higher
percentage of their income on medical services among those without ADRD (at 12% vs
7%). They also spent a significantly higher percentage on home health, prescription drugs,
and medical provider visits. Similar results were obtained using the ordinary least squares
regression (e.g., higher percentage of their income spent on home health, prescription drugs
and overall).

We examined the number and percentages of individuals with out-of-pocket spending
burden above 10% (high out-of-pocket spending burden) (Table 5). Individuals with ADRD
were more likely to have spent greater than 10% of their income on healthcare (30% vs.
17%; P<.0001). We expanded the list of covariates adjusted in the model and found that
although the adjusted odds ratio were attenuated, a significant association of ADRD and
higher out-of-pocket remained in the model (Adjusted odds ratio: 1.49; 95% confidence
interval: 1.13, 1.97).

Discussion

In unadjusted analyses, we found that having ADRD was associated with a doubling of total
out-of-pocket spending over those without ADRD. Even after adjusting for other factors,
those with ADRD had 37.5% higher out-of-pocket spending compared to those without
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ADRD. The care of individuals with ADRD is complex because the care includes increasing
dependency on others for basic daily care needs, the management of comorbid conditions
and the need for appropriate end-of-life care 20. Their range of needs span from minor
assistance at the outset of the dementia to comprehensive services to meet activities of daily
living and other care to address issues from the disease progression or other co-morbidities.
The usual course of the disease is 5 to 10 years with the majority of the care focused on
keeping the individual in community rather than a nursing facility.

We are not able to directly compare our estimates of out-of-pocket spending on healthcare
with published studies due to differences in samples, time period, and components of out-of-
pocket spending. However, when examined as proportions, our estimates were considerably
smaller (73%) compared to the 356% higher out-of-pocket spending reported by Delavande
et al. 12, We speculate that our estimates are lower because our study sample included
elderly who were living in the community and did not include nursing home spending. It has
to be noted that our finding of higher out-of-pocket spending among individuals with ADRD
is contrary to the published study by Delavande et al, who found no significant differences
among those with dementia and cognitive impairment or normal cognition??.

In our study, we found higher levels of out-of-pocket spending on home healthcare among
those with ADRD compared to elderly without ADRD. This was not unexpected because
home health is an important component of overall health management as this level of care
often provides some assistance with self-care and opportunities for social engagement for
the person with dementia and prevents behavioral outbursts, falls, injuries, or individuals
from getting lost while the individual is receiving skilled nursing care. The increased
utilization of home health and other skilled care has been noted in other studies, particularly
in Lin et al., 2016, where they found, when compared to matched controls, individuals with
ADRD were shown to use more home health before and after diagnosis 22. These authors
concluded that recognition of the ADRD diagnosis takes special attention, It is worth noting
that there is a recognition of the impact of the ADRD crisis by the policy-makers at the U.S.
Department of Health and Human Services who created the National Plan to Address
Alzheimer’s Disease to assist family members and persons with ADRD through research,
care, and governmental collaboration 23,

We observed that elderly with ADRD had higher out-of-pocket spending on prescription
drugs compared to those without ADRD, consisted with prior studies 24. The cost of
prescription medications are on the rise in the U.S. In 2016, the total U.S. prescription sales
were $448.2 billion, a 5.8% increase compared with 2015. Prescription expenditures in
clinics and nonfederal hospitals totaled $63.7 billion (an 11.9% increase from 2015) and
$34.5 billion (a 3.3% increase from 2015), respectively 2°. This increase may
disproportionately impact those with ADRD because they have higher number of multiple
chronic conditions that require medications compared to patients without ADRD, which has
been observed in our study as well as other published studies 24. Multimorbidity and
polypharmacy complicate the needs of persons with ADRD and may also result in
potentially inappropriate medications, adverse events from medications, both of which may
also increase the out-of-pocket costs for these patients with ADRD 26,
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Another contributing factor to increased levels of out-of-pocket expenditures for those with
ADRD is the presence of the “donut-hole” gap (i.e. prescription drug coverage gap) in
Medicare coverage. Patients with ADRD are particularly vulnerable to this gap; 39.5% of

patients with ADRD experienced “donut-hole”, which may partially explain the high OOP
27

These findings have implications for clinical management of chronic conditions. Although
not specific to ADRD, a systematic review of cost sharing for prescription drugs found that
in 85% of the studies cost sharing for prescription drugs had a negative effect on
adherence?8. The same review indicated that many studies (86% of the total studies
reviewed) found improved adherence to be associated with improved health outcomes,
suggesting that cost-sharing may lead to poor health outcomes 28,

Given that the number of older Americans with ADRD will likely increase significantly in
the future, changes in public funding and healthcare policy aimed at reducing out-of-pocket
spending for can reduce the financial burden of individuals with ADRD and their families. It
is estimated that a tax credit for insured Americans who spent more than 5% of their income
on healthcare can decrease spending up to 33% 29. Setting copays based on the level of
sickness such as those adopted in France can also be considered 30-32, As cost-sharing is a
major barrier for chronic care33, waiving or reducing cost-sharing for those with chronic
illnesses such as ADRD may not only decrease the financial burden on the patients and their
families but also improve chronic illness care.

Study Limitations

Several limitations to our study should be noted. Misclassification bias is possible with
MCBS data. MCBS may not have captured all of the individuals with ADRD since, as a
medical claims data source, if individuals have not sought care for ADRD, they would not
have been identified as having ADRD. We could not measure the severity of ADRD as
MCBS did not collect severity information. Also, some components of treatments may not
be included in charges (and therefore not in the claims data) if reimbursement rates are very
low, even if the treatment is provided or if out-of-pocket costs resulted. Medicare’s home
healthcare benefit is limited. Medicare does not cover 24-hour care at home, meals delivered
to the individual’s home, and homemaker or custodial care services (i.e. cooking, shopping,
and laundry) unless such care is part of the skilled nursing or skilled therapy services
individuals receive from a home health aide 34. Finally, income and asset data are not
available for people with ADRD in MCBS dataset.

Considerations for future research

Individuals with ADRD often have family members or significant others provide
uncompensated care. It is estimated that informal caregivers provide 70 hours/week to
individuals with ADRD?32: 36 Caregivers often experience lost earnings as a result 37: 38 The
Alzheimer’s Association reported 17.4 billion hours of unpaid care was provided for
individuals with ADRD in 2011, valued at $210 billion 3°. In addition, more than 60% of
formal services provided for individuals with ADRD are financed by the family, regardless
of care setting 4. The growing elderly population and the possible shortage of informal

Med Care. Author manuscript; available in PMC 2019 March 01.



1duosnue Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Dwibedi et al.

Page 9

caregivers increase individuals’ healthcare needs and costs 4. Policymakers recommend that
people plan and save for the likelihood of requiring long-term care, and that tax proposals
should be in place to limit the financial burdens.

Additional research is needed to examine caregiver burden including the extent to which
individuals are providing care to those with ADRD, the nature of the care that is being
provided, the impact on the family psychosocially by providing the care, and the impact on
the family financially. Previously most of the research has focused upon the person with
ADRD, additional information is needed about the impact more broadly.

Conclusion

Medicare beneficiaries with ADRD have higher out-of-pocket expenditures as compared
with Medicare beneficiaries without ADRD. The financial burden as a percent of income is
higher with Medicare beneficiaries with ADRD as compared with Medicare beneficiaries
without ADRD.
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Regression Coefficients and Standard Errors of ADRD Status from Multivariable Linear Models on Out-of-
Pocket Spending Medicare Current Beneficiary Survey, 2012

Ordinary Least Squares Regression (Whole Sample)

Estimate SE Prob. -
Total $1,10L1  $378.7 000+ [
Inpatient $42.2 $43.3 0.330
Outpatient $39.7 $67.1 0.554
Medical Provider $144.1 $137.2 0.294
Prescription Drugs $274.4 $65.3 <0.0001
Home Health $622.2 $285.2 0.030 -
Dental -$68.1 $70.5 0.335
Other $46.5 $21.2 0.029 -

Ordinary Least Squares Regression (Out-of-pocket spending >0)

Estimate SE Prob. -
Total $1,125.5 $381.4 0.003
Inpatient -$401.1 $113.2 <0.0001 -
Outpatient $93.1 $210.5 0.658
Medical Provider $165.1 $153.8 0.284
Prescription Drugs $274.1 $67.1 <0.001
Home Health $5,570.2 $836.5 <0.001 -
Dental -$11.0 $183.5 0.952
Other $2316 $0.0 <0001 [N

Ordinary Least Squares Regression Log-transformed Out-of-Pocket Spending

Estimate SE Prob. -
Total 0.319 0.070 <0.0001
Inpatient 0.273 0.090 0.002 -
Outpatient 0.005 0.135 0.969
Medical Provider 0.176 0.110 0.111
Prescription Drugs 0.498 0.072 <0.001
Home Health 0.304 0.100 0.002
Dental -0.428 0.132 0.001
Other 0.195 0.060 0.001

Note: Based on 7,622 Medicare beneficiaries age 65 and older, alive during the calendar and had positive total healthcare expenditures. The

regression models controlled for sex, age, race/ethnicity, marital status, education, poverty status, Medicaid, private insurance, prescription drug

coverage, number of chronic conditions, perceived physical health, functional status, body mass index, and current smoking.

ADRD: Alzheimer’s disease and related dementias; Prob: Probability; SE: Standard error; Sig: Significance; Wt: Weighted.

Aok

*
p <.001;

*:

.001<p<.01;

*
.01<p<.05

Med Care. Author manuscript; available in PMC 2019 March 01.



Page 17

Dwibedi et al.

G0 >ds 100
x

‘10> d s 1007
*

x

‘100" >d
x

¥

paYBIBAA I ‘BoUe:

1UBIS :BIS ‘10418 paepuBlS (S ‘AN[IGRQ0Id (GOId ‘SBIUSWAP Pate|al pue asessIp s JaWisyzly :ayay

‘Burows Jus1ind pue ‘xapul ssew Apoq ‘snieis [euoliouny ‘yieay [ealsAyd paniadiad ‘suonipuod 91uo1yd Jo Jaquinu ‘afiesanod Bnip uondioasaid ‘@aueinsul syeAld ‘prealpaiA ‘sniels Auanod ‘uoieanpa ‘snels
[ensew ‘A1101uy1a/30e. ‘abe ‘XS 10j Pa]|0au0d S|apow uolssalbal sy ‘sainipuadxe areayjesy [e10) sAlIsod pey pue Jepusjed sy} Buiinp aalje ‘1ap|o pue G9 abe saLieIdlauUsq aIedIPSIA 2Z9'/ Uo paseq 810N

8500 9600 2810 JByio
G290 8¢€0 09T°0- |ewus@
8000 €690 88'1T yiJeaH swoH
8000 9’0 76T'T sbnig uonduasaid
9080 9650 9ET'0 J3PINOId [eDIPBIN
€80 6¢¢°0 8700 aneding
GeT0 Y20 0L€0 Juanedul
I €000 44" 9.€°¢ leloL
bis qoud 3s eleg

(38>100d-10-1N0O 1UadS 8wWooU] JUsdJ1ad) Uspang buipuads 18300d-J0-1N0 U0 UOISSaabay se1enbs 15ea ] ATeulplO WoJy sNiels quay JO S10113 pIepuels pue Jusionle-00) uolssaibay

000 00 091'L 010 0€0 29y 18O
800 Ge'T 09T'L 82°0 T 1414 [eweq
200 100 09T'L 0.0 €2 29 UEaH SWOoH
010 1SC 09T'L 70 8¢y 29y sbruq@ uonduosaid
010 6,2 09T'L 950 eey 1414 13p1noId [ed1paIN
500 €50 091", 120 190 29y waneding
700 6T°0 091'L 520 890 29y VEEL ]
ST0 §8'9 09T'L €Tt vrer 1414 [e1oL
fis 3s UBBIA I N as UBBIA "M N
ayav oN ayav
Z210¢

‘Aanung Areldlyauag 1ualind aledlpalA salieidlauag asedipal Allep|3 Buowe (19x90d-10-1N0O 1UadS swoou| 1Usdlad) usping Bulpuads 1920d-40-1n0

¥ alqeL

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

Med Care. Author manuscript; available in PMC 2019 March 01.



Page 18

Dwibedi et al.

ON

ayav
SNJe1S [eU0IIOUNy + U[eay + 8JAIS 81 + ddueansul Yifeay + UOIBINPA + SNJels [e}lJeW + 8DV + 90BY + X3S + AHAV § I9POIN

ON

adgav
81K3S 8J1] + 80UBINSUI YI[E8Y + UOIBINPa + SNIels [e}IeW + 8By + 808y + XaS + QHQV v I9PON

ON

adav
80UBINSUI UY3[eay + U0IedNpa + SNJe1s [eHJewW + aby + 8deY + X3S + @JAV € [3PON

ON

ayav
abY + 908y + X3S + A¥AV ¢ [SPON

ON

adgav

paisnlpeun - T [gpoN
pis 1D %56 dov

uspang buipuads 18X20d-40-INQ YbIH U0 suoissalbay d13sibo woy snyels ayay 40 (1D) S|eAtsiu] 80Uspyu0D %66 pue (HOY) soley sppO paisnipy

T'e8 0685 697 0.2'T ON

T0L €ce 6'6¢ 6€T SIA
adav

¥'e8 €129 9.7 607'T v

% I N % IN N

I uapang Buipuads JOO Mo uapang Bulpuads OO ybiH

2102 ‘Aanung Aleld1jauag jualind a1edipal salieloljauag auedlpalN Aldap|3 Buowe uaping Buipuads 18x20d-40-1n0O ybiH

G 9lqeL

Author Manuscript Author Manuscript Author Manuscript

Author Manuscript

Med Care. Author manuscript; available in PMC 2019 March 01.



Page 19

Dwibedi et al.

G0 >d> 100
x

‘10> d > 100"
-

X

‘700" >d
¥

224

PaIyYBIBMN I ‘90uRdLIUBIS 61

110113 PIBPURIS :3S ‘SEIUBWSP Pale|al pue asessIp S, JaWIByz|Y :aday

"3Je2 [e2IPAW 104 18X90d-J0-1N0 B0 AfIWey JO 040T ey} Jalealh Bulpuads se paulap s uaping Buipuads 18x20d-40-1no ybiH
‘Buryows JualInd pue ‘xapul ssew Apog ‘snyeis jeuonouny ‘yieay [eaisAyd paaiaoiad ‘suonIpuod d1UoIYD 40 Jaquinu ‘abessnod Brup uonduosaid ‘soueinsul sjeAlid ‘presipaly ‘snies Auanod ‘uoieanps ‘snyels
Jensew ‘Ao1uyia/aael ‘abe ‘xas Joy pajjosiuod sjapow uolssalfial ay | "sainyipuadxa areaylfesy [e10} sANsod pey pue Jepusies ay) Buunp aalfe ‘Japjo pue g9 abe saleIolauaq aIedIpalN gz9'/ Uo paseq 810N

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

Med Care. Author manuscript; available in PMC 2019 March 01.



	Abstract
	Introduction
	Conceptual framework

	METHODS
	Study Design
	Data source
	Study Sample
	Measures
	Dependent Variables: Out-of-pocket healthcare spending
	Key Independent Variable: Alzheimer’s’ Disease and Related Dementias (ADRD)
	Other Explanatory Variables
	Statistical analyses



	RESULTS
	Unadjusted Differences in Out-of-Pocket Expenditures by ADRD Status
	Adjusted Differences in Out-of-Pocket Expenditures by ADRD Status
	Out-of-Pocket Spending Burden by ADRD Status

	Discussion
	Study Limitations
	Considerations for future research

	Conclusion
	References
	Table 1
	Table 2
	Table 3
	Table 4
	Table 5

