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Abstract

Background: Many older adults receive caregiving; however, less is known about how a change
in a care recipient’s functional activity limitations (instrumental activities of daily living (IADL)
and basic activities of daily living (ADL)) as well as their cognitive impairment influence the
amount of caregiving received.

Methods: Using the Health and Retirement Study (2002-2014) we identified community-
dwelling respondents with Alzheimer’s disease and related dementias (ADRD; n=674), cognitive
impairment no dementia (CIND; n=530), and no cognitive impairment (n=6,126). We estimated a
series of two-part regression models to identify the association between care recipients’ level of
cognitive impairment, change in total number of IADL/ADL limitations and amount of caregiving
received.

Results: Persons with ADRD received 235.8 (SD=265.6) monthly hours of care compared to
26.0 (SD=92.6) and 6.0 (SD=40.7) for persons with CIND and no cognitive impairment,
respectively. An increase in one IADL/ADL limitation resulted in persons with ADRD and CIND
receiving 4.90 (95%Cl: 3.40-6.39) and 1.43 (95%CI: 0.17-2.69) more hours of caregiving than
persons with no cognitive impairment. Increases in total IADL/ADL limitations were associated
with persons with ADRD, but not CIND, receiving more days of caregiving and having more
caregivers than persons with no cognitive impairment.

Conclusions: Compared to persons with no cognitive impairment, increases in IADL/ADL
limitations disproportionally increases the caregiving received for persons with ADRD. Policies
and programs must pay attention to functional impairments among those living with ADRD.
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INTRODUCTION

More than 7 million community-dwelling older adults receive care for instrumental activities
of daily living (IADL; e.g., managing finances) and basic activities of daily living (ADL;
e.g., help with dressing) from 14 million family and friends.! Many of these older adults
have Alzheimer’s disease and related dementias (ADRD).23 Although older adults desire to
age in the community,*® helping individuals with ADRD and/or IADL/ADL limitations
successfully live in the community can be costly for families.6

Among older adults that receive family caregiving, on average persons with ADRD receive
more caregiving than older adults without ADRD.”~ However, there are limited data on
how a change in IADL/ADL limitations among persons with and without ADRD influence
the amount of caregiving received. All else equal, an IADL/ADL limitation may
differentially impact persons with ADRD compared to those without ADRD due to
challenges with managing co-occurring ADRD clinical symptoms including cognitive
impairment and behaviors.2:3:6.10-13 |f the effect of a change in IADL/ADL limitations for a
person with ADRD is greater than for a person without ADRD, then persons with ADRD
and their caregivers may need additional or specialized support (e.g., interventions which
provide strategies to manage IADL/ADL limitations as well as co-occurring ADRD
behaviors).

Predicted reductions in the coming decades of the availability of family caregivers requires
policy makers to better understand the need for caregiving following changes in IADL/ADL
limitations.1*1 Currently, there is no national long-term care strategy. At the individual
level, families with financial resources can offset caregiving by purchasing support (e.g.,
personal care aide). At the system level, Medicare fee-for-service does not pay for long-term
care services.1® However, in 2018, the Centers for Medicare and Medicaid Services issued
new regulations allowing Medicare Advantage plans (which cover ~1/3 of Medicare
beneficiaries) the opportunity to offer some long-term care services.}” Of these newly
available services, Medicare Advantage plans have most commonly elected to include
coverage for caregiver supports. Also at the system level, accountable care organizations are
exploring approaches to provide long-term care services.1819 Finally, states are exploring
providing public long-term care funding or have implemented programs to compensate
family caregivers.20-22

Typically, service eligibility for system- or public-funded long-term care is determined by a
beneficiary’s clinical (e.g., IADL/ADL limitations and/or cognitive impairment) and
economic needs. The amount of caregiving support received/needed by a beneficiary does
not formally factor into eligibility for services. Yet, changing payment models combined
with predicted reductions in the availability of caregivers necessitates an overhaul of the
traditional long-term care paradigm and adds relevance to understanding the need for
caregiving following changes in IADL/ADL limitations.
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Using the Health and Retirement Study (HRS), we examined the effect of a change in
IADL/ADL limitations between HRS interviews on the combined total amount of caregiving
(hours of caregiving, days of caregiving, and number of caregivers) provided by family,
friends, and paid informal caregivers to community-dwelling older adults with ADRD,
cognitive impairment no dementia (CIND), or no cognitive impairment.

METHODS

Data

We used data from 2002-2014 of the HRS (RAND HRS File 2014v2).2324 The RAND HRS
Files provide cleaned variables and imputations for many measures in the HRS. The HRS
samples community-dwelling adults and follows all respondents until death. During HRS
interviews, conducted approximately every two years, respondents or a proxy provide
demographic, economic, family, and medical information. Respondents also report the
amount of caregiving received from family, friends, and paid individuals.

Measures

Persons with ADRD, CIND, or No Cognitive Impairment—We used the validated
Langa-Weir algorithm to identify community-dwelling HRS respondents predicted to have
ADRD, CIND, or no cognitive impairment. The Langa-Weir ADRD algorithm generates a
cognitive score for each respondent (scored 0-27) based on the individual’s answer to the
immediate and delayed recall test (0-20 points), serial 7 subtraction test (0-5 points), and
backward count from 20 test (0-2 points).25-28 The total cognitive score is used to predict if
a respondent has ADRD (score 0-6), CIND (score 7-11) or no cognitive impairment (score
12-27). For respondents with a proxy, the algorithm generates a cognitive score (scored 0—
11) using the proxy’s assessment of the respondent’s memory (excellent=0; very good=1,
good=2, fair=3, and poor=4), physical function (0 to 5 limitations), and assessment of
cognitive impairment (no cognitive impairment=0, may have cognitive impairment=1, and
has cognitive impairment=2). The total score is used to predict if a respondent has ADRD
(611 points), CIND (3-5 points), or no cognitive impairment (0-2 points). In a validation
study, the Langa-Weir algorithm was compared against ADRD diagnoses from the Aging,
Demographics, and Memory Study and correctly classified 76% of self-respondents and
84% of respondents with a proxy.28

To be included in our analytic sample, HRS respondents could not have any data linkage
issues across HRS files that were merged for the analysis and they had to be >64 years of
age. To ensure the accuracy of predicted cognitive status, we excluded respondents that had
improvements in their level of cognitive impairment as predicted by the Langa-Weir
algorithm. We also excluded respondents predicted to have ADRD or CIND when they were
<65 years of age since the cause of their impairment may be different than for those >65,
their clinical symptoms may be different than those =265, the role of caregivers may be
different than those =65, and they generally do not qualify for Medicare meaning their
options for health care may be different from those =65.29-31 To observe changes in
IADL/ADL limitations, we required respondents to have at least two consecutive interviews
in the community with the same cognitive status. We excluded respondents with missing
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data on covariates (described below). For respondents with ADRD, we excluded
observations from HRS interview years where they were predicted to have CIND or no
cognitive impairment. For respondents with CIND, but never predicted to have ADRD we
exclude observations from interview years where they were predicted to have no cognitive
impairment.

Instrumental Activities of Daily Living and Basic Activities of Daily Living—
HRS respondents report if they have difficulty performing IADL (preparing hot meals,
shopping for groceries, making telephone calls, and taking medication) and ADL tasks
(getting across a room, dressing, bathing, toileting, eating, and getting in/out of bed). We
used the RAND HRS version of these variables which recodes raw answers into a binary
indicator (1=respondent has some difficulty; O=respondent has no difficulty). Missing values
were assumed to mean no difficulty with that activity. We calculated the total number of
IADL/ADL limitations (0-10) and the change in number of limitations between HRS
interviews. Few individuals had a change of <-4 (person observations=37) or >7 (person
observations=35) total IADL/ADL limitations. Therefore, we bottom coded the measure of
change in total IADL/ADL limitations to —4 and top coded the measure to greater than 7
IADL/ADL limitations.

Persons with ADRD, CIND, and no cognitive impairment may have different combinations
of IADL/ADL limitations which may affect the amount of caregiving received. For example,
three respondents may each have two functional activity limitations, but the combination of
the limitations may differ which may affect the amount of caregiving received. We created a
categorical variable that captured each respondent’s unique combination of IADL/ADL
limitations in the current and previous interview. We grouped all combinations of
IADL/ADL limitations with <15 individuals into the same category.

Caregiving Received - Hours Caregiving, Days Caregiving, and Number of
Caregivers—If a respondent receives assistance for an IADL/ADL task (described above),
then the HRS asks the respondent to report the individual(s) that provided caregiving and the
hours and number of days they received caregiving in a month. Caregivers could include
family members, friends, or paid caregivers. A paid caregiver was any individual employed
by an organization or identified as a nonrelative that was paid for caregiving. For each
respondent and year, we calculated the hours of caregiving received per month, number of
days caregivers provided care per month, and number of caregivers per month. Monthly
caregiving days were calculated as the sum of days caregivers provided care (e.g., spouse
and friend each provide 25 days of care which is equivalent to 50 care days).

Respondent Characteristics—Using the RAND HRS, we obtained each respondent’s
sociodemographic characteristics (age, gender, race, years of education, enrolled in
Medicaid, long-term care insurance, proxy respondent), and number of chronic conditions
(high blood pressure or hypertension, diabetes or high blood sugar, cancer except skin
cancer, lung disease except asthma or emphysema, heart attack/coronary heart disease/
angina/congestive heart failure/or other heart problems, stroke, psychiatric problems, or
arthritis). As with IADL/ADL limitations, persons with ADRD, CIND, and no cognitive
impairment may have different combinations of chronic conditions that may affect the
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amount of caregiving received.2:%32 Thus, we created a measure that captured the
combination of chronic conditions a respondent had in the current and previous interview.
We assumed if a respondent had missing data on the presence of a chronic condition then it
was not present. All chronic condition combinations with <15 individuals were grouped into
the same category.

Finally, we obtained information on the respondent’s family characteristics (net worth,
marital status, number of children, number of married children, and number of living
siblings).

Statistical Analysis—We evaluated the sample characteristics stratified by cognitive
status. Many respondents (n=21,950 [88%]) reported receiving no caregiving. Therefore, to
determine the effect of a change in IADL/ADL limitations by cognitive status on caregiving
received we estimated a series of two-part regression models.

We first estimated a logistic regression to model the probability a respondent received any
caregiving (i.e., >0 hours of caregiving). We then estimated a generalized linear model with
a log link and gamma distribution to determine the hours of caregiving received conditional
on receiving >0 hours of caregiving. We adopted a similar modeling approach for the
outcomes of days caregiving and number of caregivers. We used a log link and gamma
distribution for the second part of all models after comparing the AIC/BIC and predicted
values of different model distributional assumptions (e.g., negative binomial distribution).

Both parts of all models included main effects for a respondent’s cognitive impairment,
change in total IADL/ADL limitations, and an interaction between cognitive impairment and
change in total IADL/ADL limitations. We controlled for variables that we believed could
confound the relationship between cognitive impairment, change in IADL/ADL limitations,
and caregiving received. Control variables included the respondent’s demographic and
family characteristics, if the respondent had a proxy, indicators for the combination of
IADL/ADL limitations and chronic conditions, and the amount of caregiving received in the
prior interview (e.g., in the model estimating hours of caregiving this represented hours of
caregiving received in the respondent’s prior HRS interview).

In sensitivity analyses, we examined the independent effect of a change in total number of
IADL limitations, total number of early ADL limitations (getting across a room, dressing,
bathing, toileting), and total number of late ADL limitations (eating, and getting in/out of
bed) on the amount caregiving received. We separated early ADL and late ADL limitations
based on a hierarchy of decline.33

Models were estimated using cluster standard errors to account for repeated observations.
Interpretation of coefficients in non-linear models with interaction terms is challenging, so
we report unconditional average marginal effects (i.e., combined effects from both parts of
the two-part model) and predicted values of caregiving received.343°
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Of the 29,759 persons in HRS (2002-2014), 674 met our definition of ADRD, 530 met our
definition of CIND, and 6,126 met our definition of no cognitive impairment (Figure 1). On
average, persons with ADRD were older, more racially diverse, and had more IADL/ADL
limitations and chronic conditions than persons with no cognitive impairment and CIND
(Table 1 and eTable 1). Between HRS interviews, persons with ADRD, CIND and no
cognitive impairment accumulated on average 1.3 (SD=2.5), 0.3 (SD=1.3), and 0.09
(SD=0.8) additional IADL/ADL limitations, respectively.

Caregiving Received - Hours Caregiving, Days Caregiving, and Number of Caregivers

Persons with ADRD received 235.8 (SD=265.6) hours of caregiving per month compared to
26.0 (SD=92.6) hours of caregiving for persons with CIND, and 6.0 (SD=40.7) hours of
caregiving for persons with no cognitive impairment. An increase in one total IADL/ADL
limitation between HRS interviews was associated with receiving 5.06 (95%CI: 4.56, 5.55)
more monthly hours of caregiving (Table 2; eTable 2 for full regression coefficients). On
average, persons with ADRD and CIND received 16.95 (95%Cl: 13.18, 20.72) and 4.35
(95%CI: 1.96, 6.73) more hours of caregiving per month than persons with no cognitive
impairment, respectively. The effect of a change in IADL/ADL limitations varied by level of
cognitive impairment. One additional IADL/ADL limitation between HRS interviews
resulted in persons with ADRD and CIND receiving 4.90 (95%Cl: 3.40, 6.39) and 1.44
(95%Cl: 0.17, 2.69) more hours of caregiving per month compared to persons with no
cognitive impairment. The greater the increase in the number of IADL/ADL limitations
between HRS interviews, the more hours of caregiving per month received by all
respondents (Figure 2a). At all levels of a change in IADL/ADL limitations, persons with
ADRD received more hours of caregiving than persons with no cognitive impairment
(Figure 3a).

Persons with ADRD, CIND, and no cognitive impairment received on average 33.6
(SD=27.6), 6.2 (SD=14.8), and 1.8 (SD=8.1) days of caregiving per month, respectively. An
increase in IADL/ADL limitations was associated with receiving 0.88 (95%Cl: 0.81, 0.94)
more days of caregiving per month, and persons with ADRD and CIND both received more
days of caregiving per month than persons with no cognitive impairment (Table 2). On
average, one additional IADL/ADL limitation between HRS interviews was associated with
persons with ADRD and CIND receiving 0.44 (95%ClI: 0.20, 0.67) and 0.04 (95%CIl: -0.12,
0.19) more days of caregiving per month than persons with no cognitive impairment. As the
number of IADL/ADL limitations increased between HRS interviews, the number caregiver
days increased (Figure 2b), but the difference in caregiving days between levels of cognitive
impairment was not constant (Figure 3b).

On average, persons with ADRD, CIND, and no cognitive impairment had 1.8 (SD=1.5), 0.4
(SD=0.8), and 0.1 (SD=0.5) caregivers per month, respectively. An increase in one
IADL/ADL limitation resulted in respondents having 0.05 (95%CI: 0.05, 0.06) more
monthly caregivers, and persons with ADRD and CIND had significantly more caregivers
than persons with no cognitive impairment (Table 2). An increase in one IADL/ADL
limitation between HRS interviews was associated with persons with ADRD having 0.02
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(95%CI: 0.01, 0.03) more caregivers per month than persons with no cognitive impairment.
An increase in IADL/ADL limitations did not differentially affect the number of caregivers
of persons with CIND compared to persons with no cognitive impairment. At all levels of
cognitive impairment, an increase in IADL/ADL limitations resulted in having more
caregivers (Figure 2c), but the difference in number of caregivers between levels of cognitive
impairment was not constant (Figure 3c).

In sensitivity analyses, an increase in IADL and early ADL limitations resulted in persons
with ADRD receiving 7.26 (95%Cl: 4.86, 9.66) and 2.73 (95%Cl: 0.47, 4.99) more hours of
caregiving per month than persons with no cognitive impairment, respectively (eTable 3).
The effect of a change in late ADL limitations on hours of caregiving between persons with
ADRD and no cognitive impairment was minimal. Changes in IADL limitations, but not
early or late ADL limitations, were associated with persons with ADRD receiving more days
of caregiving and having more caregivers than persons with no cognitive impairment.
Changes in IADL and all ADL limitations were associated with minimal differences in the
amount of caregiving received between persons with CIND and no cognitive impairment.

DISCUSSION

Persons with ADRD receive more hours and days of caregiving and have more caregivers
than persons with CIND and no cognitive impairment. An increase in IADL/ADL
limitations disproportionately results in persons with ADRD receiving more caregiving than
persons with no cognitive impairment. These differences reflect need and challenges
associated with ADRD caregiving including managing behaviors, and engaging in complex
medical tasks.36:37 The findings emphasize the additive effect of ADRD on managing
functional limitations both for the person with ADRD as well as their caregiving network,
suggesting the need for particular attention to functional impairments among those living
with dementia.

In the coming decades there are predicted to be increases in the number of Americans living
with ADRD and declines in the availability of family caregivers.214 With fewer family
caregivers, many older adults with cognitive impairment will face the prospect of living
alone in the community with minimal support. Currently, few persons with ADRD have
long-term care insurance and it is unlikely that there will be increases in the purchasing of
policies. Without sufficient community support, persons with ADRD and concurrent
functional limitations will need to move to a residential care facility. Solutions are needed to
enhance affordable community-based supports for persons with ADRD and their families.
These supports must account for the diverse characteristics of families. Already, African
Americans are disproportionally represented among those with ADRD and this trend is
expected to continue.?

State Medicaid programs have implemented strategies to help individuals remain in the
community.38:39 Most Medicaid programs offer consumer directed care that enables
beneficiaries to purchase paid community-based care, and in some states benefits include
compensating family caregivers.21:40 All state level programs have eligibility requirements
(e.g., functional limitations and income). Some programs also have exceptions for persons
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with cognitive impairment. Our results suggest that program exceptions for persons with
ADRD are warranted given the excessive caregiving time associated with IADL/ADL
decline.

Expanding Medicaid benefits to provide community based long-term care is important.
However, only ~24% of community-dwelling persons with ADRD are enrolled in Medicaid.
41 The remaining 75% still need support. There are additional avenues for states to
implement policy that support caregivers. Almost 20% of caregivers are employed and with
shifting demographics this proportion is likely to increase.*? Several states have enacted paid
family leave laws that require employers to compensate employees who temporarily leave
the workforce to provide caregiving.*3 Most family leave policies only provide coverage for
short durations and this may not be adequate to support the intense caregiving associated
with ADRD. However, an early evaluation of the California paid family leave policy found it
resulted in a reduction in nursing home utilization.** Without expanding Medicaid coverage,
states can continue to support caregivers by expanding paid family leave policies.

In sensitivity analyses, increases in IADL and early ADL limitations were associated with
persons with ADRD receiving more caregiving than persons with no cognitive impairment.
In addition, days and number of caregivers varied by change in IADL limitations and
cognition but not ADL limitations. Severe ADL limitations are more likely to occur near the
end of life at which point co-occurring ADRD clinical symptoms may create less additional
burden. Furthermore, by the time an individual accumulates severe ADL limitations they are
likely receiving large amounts of care, so the marginal effect of an additional limitation may
be minimal. Similarly, at a certain level of IADL/ADL impairment persons with ADRD may
have reached the maximum number of caregivers available to them. Thus, changes in ADL
limitations, which typically occur after IADL limitations, may have a minimal effect on
increasing the number of caregivers. These findings suggest once a person with ADRD starts
exhibiting these IADL and early ADL limitations, they need additional supports.

Our study has limitations. We used a validated algorithm, which is subject to measurement
error, to identify persons with ADRD, CIND, and no cognitive impairment. As this
algorithm is unique to the HRS, our results may not be generalizable across surveys that
employ different approaches to identify persons with ADRD. We required respondents to
have at least two consecutive HRS interviews while alive and in the community with the
same predicted cognitive impairment. This was necessary to understand how changes in
functional activity impact caregiving. Persons with ADRD were less likely to have two
consecutive interviews compared to persons with CIND and no cognitive impairment. In
general, persons with ADRD who were excluded from analyses had either died or moved to
a nursing home and had received more hours of caregiving in the interview prior to attrition
from the community than persons with ADRD that had consecutive community-based
interviews. For this reason, our results may underestimate the overall effect of a change in
IADL/ADL limitations on caregiving received by persons with ADRD. We measured total
community-based caregiving, which included care from family/friends and paid individuals.
Separating the effect of changes in IADL/ADL limitations by cognitive status on unpaid and
paid caregiving is an important issue but also a challenge, as these outcomes are
endogenous. Finally, respondents reported the amount of caregiving received for IADL/ADL
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limitations. Yet, caregivers may provide care for a variety of other activities (e.g.,
communicating with physicians).

Increases in total IADL/ADL limitations result in persons with ADRD receiving
significantly more hours of caregiving per month, more caregiving days per month and
having more caregivers per month than persons with no cognitive impairment. The effect of
a change in IADL/ADL limitations on the amount of caregiving received by persons with
CIND relative to persons with no cognitive impairment is minimal. The presence of
significant cognitive impairment or ADRD should qualify individuals for national, state, and
health system level long-term care benefits.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Sample Characteristics

Table 1.
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ADRD

CIND

No Cognitive Impairment

Per son Observations =
1,098

Per son Observations =
1,780

Per son Observations =
21,992

Age, mean (SD; 25t 75t percentile), y

82.8(7.1;78,88) "

80.2 (6.6; 75, 85) "

74.4(5.9; 70, 78)

Education, mean (SD; 25, 75t
percentile), y

95 (4.1;7, 12)

11.8 (3.0; 10, 14) ™

13.5 (2.5; 12, 16)

Female, n (%) 676 (61.6) 1,018 (57.2) 12,886 (58.6)
Race, n (%)
White 757 (68.9) 1,497 (84.1) 20,263 (92.1)
African American 288 (26.2) 235 (13.2) 1,265 (5.8)
Other? 53 (4.8) 48 (2.7) 464 (2.1)
Number of functional activity limitations 4.4(3.4,1,7) i 0.9 (1.7;0, 1) HAA 0.3 (L; 0,0)
Number of chronic conditions, mean (SD;
25t 75t percentile) 3.2 (162 4 2.6 (1.4;1,4) 2.3(1.4:1,3)

Medicaid, n (%)

No 790 (72.0) 7 1,586 (89.1) 21,255 (96.7)
Yes 267 (24.3) 157 (8.8) 665 (3.0)
Unknown 41 (3.7) 37 (2.1) 72(0.3)
Long-term care insurance, n (%)
No 967 (88.1) 1,489 (83.7) 17,576 (79.9)
Yes 92 (8.4) 238 (13.4) 4,203 (19.1)
Unknown 39 (3.6) 53 (3.0) 213 (1.0)
Proxy respondent, n (%) 565 (51.5) FAA 68 (3.8) kel 419 (1.9)
Net WOI_'th, mean (SD; 25, 75t 243,030 (649,96*(1;*1,250, 376,638 (731,841;32,500, 730,181 (1,650,414;
percentile), $ 253,000) 442,000) 126,500, 787,750)
Marital status, n (%)
Married/partnered 428 (39.0) 958 (53.8) 14,376 (65.4)
Separated /divorced 83 (7.6) 119 (6.7) 1,813 (8.2)
Widowed 558 (50.8) 673 (37.8) 5,293 (24.0)
Never married 29 (2.6) 30(1.7) 510 (2.3)
Number of children, mean (SD; 25t, 75t e .
percentile) 3.7(24;2,5) 34(21;2,5) 3.3(21;2,4)
Number of married children, mean (SD; .
25th, 75t percentile) 23(18;1,3) 24(1.7,1,3) 24(1.7;1,3)
Number of living siblings, mean (SD; 25, e
75t percentile) 21(23;0,3) 2(2.1;1,3) 22(2.0;1,3)
Hoursof caregiving received, mean (SD; e e
25th, 75t per centile) 235.8 (265.6; 7, 465) 26.0(92.6; 0, 0) 6.0 (40.7; 0, 0)
Days of caregiving received, mean (SD;
A Ak Ak A
25th 75t percentile) 33.6(27.6; 4.3, 51) 6.2 (14.8; 0, 0) 1.8 (8.06; 0, 0)
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ADRD CIND No Cognitive Impairment
Per son Observations = Per son Observations = Per son Observations =
1,098 1,780 21,992
Number of caregivers, mean (SD; 25, e e
75t percentile) 18(15;1,3) 0.4(0.8; 0,0) 0.1(0.5; 0,0)

ADRD = Alzheimer’s disease and related dementias

CIND = Cognitive impairment no dementia

All p-values are relative to persons with no cognitive impairment

*
p<0.05;

*ok

p<0.01;

Aok

*
p<0.001

a . . . . . . " -
Other race category includes American Indian, Alaskan Native, Asian, Native Hawaiian, and Pacific Islander.
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Table 2.

Effect of Change in Total Functional Activity Limitations on Caregiving Outcomes”

Hours of Caregiving Received | Days of Caregiving Received Number of Caregivers
Marginal Effect (95% ClI) Marginal Effect (95% CI) Marginal Effect (95% CI)
Total functional activity limitations” 5.06 " (4.56, 5.55) 0.88™*(0.81, 0.94) 0.05**(0.05, 0.06)
Cognition impairment (ref = no cognitive
impairment)c
CIND 4.35""7(1.96, 6.73) 0.4377(0.10, 0.76) 0.027(0.00, 0.04)
ADRD 16.95 7 (13.18, 20.72) 1.85%7*(1.31, 2.39) 0.077*(0.04, 0.19)
Total functional activity limitations x
cognitive impairment (ref = no cognitive
impairment)
CIND 1.437(0.17, 2.69) 0.04 (-0.12, 0.19) 0.00 (-0.01, 0.01)
ADRD 4.90***(3.40, 6.39) 0.44***(0.20, 0.67) 0.02*%(0.01, 0.03)

ADRD = Alzheimer’s disease and related dementias

CIND = Cognitive impairment no dementia

*
p<0.05;
Ao

p<0.01;

Aok

*
p<0.001

aUnconditionaI marginal effect from the estimated two-part model. In the first part (n=24,530) a logistic regression was estimated to determine if a
respondent received >0 caregiving. In the second part (n=2,920), the amount of caregiving received was estimated using a generalized linear model
with gamma distribution and log link. In the first part of the two-part model, 340 observations were removed from analyses due to collinearity. All
models control for age, gender, years of education, race, Medicaid enrollment, long-term care insurance, net worth, marital status, number of
children, number of married children, number of living siblings, if a respondent had a proxy, number of functional activity limitations in previous
HRS interview, an indicator for the combination of functional activity limitations in the current and previous interview, an indicator for the
combination of chronic conditions in the current and previous interview, and amount of caregiving received (i.e., lag of the outcome) in the prior
interview.

Marginal effect represents how a change in functional activity limitations, averaged over all persons, effects caregiving received.
Marginal effect represents the incremental difference in caregiving received, averaged over all persons, by levels of cognitive impairment.

Marginal effect represent the incremental difference in caregiving received by levels of cognitive impairment given a change in function activity
limitations.
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