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Abstract. We compared the prevalence of reporting difficulty with basic and instrumental activities of daily living without
help received for persons with cognitive impairment living alone versus those living with others. We used data on 13,782
community-dwelling participants aged 55+ with cognitive impairment in the Health and Retirement Study (2000–2016).
Models were stratified by gender and race/ethnicity. Among cognitively impaired older adults, those living alone were more
likely to report difficulty without help received than those living with others. Results were similar by gender and race/ethnicity.
Providers and policymakers might focus their efforts on ensuring the adequate provision of home and community-based
services for older adults living alone with cognitive impairment.
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INTRODUCTION

It is estimated that cognitive impairment (CI)
affects 16 million individuals in the United States
(US) [1]. Community-dwelling older adults with
CI generally need more support from their care-
givers than those with other chronic conditions [2].
Furthermore, most support provided to people with
CI comes from cohabiting unpaid caregivers (e.g.,
family members or friends) [3, 4]. However, an esti-
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mated 4.3 million older adults with CI live alone
in the US [5].

Living alone in a familiar home environment and
community is often preferred to living in a nursing
home [6]. However, while some older adults living
alone may have better health and/or greater finan-
cial security to age in place [7], the vast majority of
adults who live alone have fewer financial resources,
worse health, and a higher level of unmet needs com-
pared to those living with others [8–12]. Indeed, older
adults living alone report difficulty with a greater
number of basic activities of daily living (ADLs) and
have more unmet caregiving needs than their peers
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living with others [13–15]. However, to date, many
studies have utilized small, regional samples, which
poses challenges for generalizability. In addition, to
our knowledge, no national studies have evaluated
patterns of caregiving receipt for older adults with
CI who live alone as compared to those living with
others. This is an important gap since disparities in
both the need for and receipt of caregiving by liv-
ing arrangements could be exacerbated among older
adults with CI.

In this study, we used population-based data
on community-dwelling older adults with CI and
evaluated differences by living arrangement in the
prevalence of reporting difficulty with any basic or
instrumental activities of daily living (I/ADL) with-
out caregiving help received. We hypothesized that
among older adults with CI, those who live alone (ver-
sus live with others) would have a higher prevalence
of reporting I/ADL difficulty without help received
from either formal or informal sources of care.
We further expected that living arrangement-related
disparities in reporting I/ADL difficulty without
care received would be greater for racial and eth-
nic minorities and women. In particular, Black and
Latinx subgroups have a higher risk of dementia inci-
dence [16, 17], more functional limitations [18, 19],
and limited access to formal healthcare and other ser-
vices [20] due to long-standing structural inequities.
Older women are more likely to live longer alone,
while also having fewer financial resources to pay
for sufficient non-family caregiving in the absence of
co-residing family members who may provide formal
or informal care [21].

MATERIALS AND METHODS

Data and analytical sample

We used data from the 2000–2016 biennial waves
of the Health and Retirement Study (HRS), a national
representative survey of adults aged 50 and over in
the US. The sample is replenished every six years
with younger cohorts not previously represented.
The pooled data were used to improve sample sizes
in evaluating racial/ethnic patterns. We restricted
our sample to community-dwelling adults aged 55+,
excluding those living in institutional settings (e.g.,
nursing homes). We restricted our sample to the
respondents with probable CI or dementia based on
an established algorithm based on self-reported cog-
nitive assessment and proxy report of cognition [22,
23]. We further excluded those with missing data with

one or more covariates (see Supplementary Figure 1).
This yielded an analytical sample of 13,782 respon-
dents and 33,540 person-wave observations (each
participant on average contributes 2.43 person-wave
records).

Measures

I/ADL difficulty without help received
Our primary outcome of interest is self- and

proxy-reported difficulty with basic and instrumen-
tal activities of daily living (I/ADLs) without help
received. Basic activities of daily living (ADLs) were
assessed by asking whether respondents reported dif-
ficulty with six items: dressing, walking across room,
bathing, eating, getting in and out of bed, and toilet-
ing. The five instrumental activities of daily living
(IADLs) included: preparing a hot meal, shopping
for groceries, making phone calls, taking medica-
tions, and managing money. Respondents were first
asked whether they reported difficulty with each of
these 11 tasks. We coded respondents as having diffi-
culty with a specific I/ADL if they answered “yes” or
“can’t do,” and coded them as having no difficulty if
they answered “no”. Those who answered “don’t do”,
“don’t know”, or “refused” were set to missing. We
then summed these individual I/ADL measures to cre-
ate a binary indicator of whether respondents reported
difficulty with ≥1 I/ADL versus no difficulties with
any I/ADLs.

Respondents who reported difficulty with a spe-
cific I/ADL were then asked whether “anyone helps
you” with that specific task. We created a binary
indicator of whether respondents reported ≥1 I/ADL
difficulty without any help received (versus no I/ADL
difficulties without help or ≥1 I/ADL difficulty with
help).

For ease of interpretation, we report combined
I/ADL measures as our primary outcomes below and
present ADL- and IADL-specific measures in the
Supplementary Material.

Living alone versus living with others

We defined community-dwelling respondents’ liv-
ing arrangements as those individuals living alone
versus living with others. As previously described
[22], we used information on the number of residents
in the household as reported in the RAND longitudi-
nal File (which was derived by counting the number
of people reported in the household roster) and cre-
ated a dichotomous predictor of living alone (number
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of residents = 1) versus with others (number of resi-
dents >1).

Socio-demographic covariates

We considered covariates that would be important
predictors of both living arrangement and I/ADL out-
comes. These included age (in years), self-reported
gender identity (women/men), race/ethnicity (non-
Hispanic White, non-Hispanic Black, and Lat-
inx/Hispanic), education (less than high-school,
high school diploma/GED, some college, col-
lege and above), and current Medicaid coverage
(yes/no). Given known socio-demographic inequal-
ities in I/ADL difficulties and differential access
to home and community-based services [5, 24,
25], and all models were stratified by gender and
race/ethnicity.

Statistical analyses

We first present the demographic characteristics
of older adults with CI by respondent gender and liv-
ing arrangement. We then estimated prevalence ratios
that compared the prevalence of I/ADL difficulty
overall (in the Supplementary Material) and I/ADL
difficulty without help received by living arrange-
ment via generalized estimating equations (GEE)
with a Poisson distribution, logit link function, and
an unstructured covariance matrix to account for
repeated observations of individuals [26]. We show
the results of the GEE models first stratified by gen-
der and then further stratified by race/ethnicity. To
formally test whether there were racial/ethnic differ-
ences in the association between living arrangements
and our outcome variables, we also tested a multi-
plicative interaction term between race/ethnicity and
living arrangements. All models were adjusted for
socio-demographic covariates and were weighted to
account for the complex survey design (individual
average weights were calculated by using all avail-
able wave-specific weights). Analyses were carried
out in R version 4.1.0.

RESULTS

Descriptive statistics

The share of living alone was higher among women
than men in our sample. The mean age of living alone
persons was 78 for women and 73 for men. More-
over, older men and women living alone were more

likely to be enrolled in Medicaid compared to their
counterparts living with others (Table 1).

Prevalence ratios: I/ADL difficulty

Among older women, those with CI living alone
had a lower prevalence of any I/ADL difficulty com-
pared to those living with others (prevalence ratio
[PR]: 0.89, 95% confidence interval [CI]: 0.85, 0.92).
Among older men with CI, the prevalence of I/ADL
difficulty overall was similar for those living alone
versus living with others (PR: 0.92, 95% CI: 0.86,
0.98) (Supplementary Table 1).

Prevalence ratios: I/ADL difficulty without help
received

Among older adults with CI, those living alone
had a higher prevalence of reporting ≥1 I/ADL diffi-
culty without help received by any source than those
living with others (Table 2, Fig. 1). The magnitude
of association was larger for men with CI (PR:1.20,
95% CI: 1.09, 1.31) than that for women (PR:1.08,
95% CI:1.01, 1.14), although 95% confidence inter-
vals overlapped. In the models further stratified by
race/ethnicity, a relatively larger effect estimate was
observed for Latinx men as compared to other groups
(PR: 1.34, 95% CI: 0.97, 1.77), although the estimate
was imprecise and crossed the null.

In supplemental analysis, we found similar
patterns for ADLs and IADLs separately (Supple-
mentary Tables 2 and 3). In analyses restricted to
those with ≥1 I/ADL difficulty, results were in
the same direction but were generally of greater
magnitude than estimates reported in our primary
analyses (Supplementary Table 4). We also per-
formed analysis excluding proxy responses, given
that 13.5% of person-wave observations were based
on proxy reports, and results hold but were
with greater magnitude for all groups (Supple-
mentary Table 5). However, we note that these
associations may be driven by selection factors,
so we urge readers to interpret these findings
with caution.

DISCUSSION

In a nationally-representative sample of
community-dwelling adults age 55+ in the US,
we compared difficulty with activities of daily living
without help received for older adults with cognitive
impairment (CI) by living arrangement. Among
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Table 1
Descriptive characteristics and unadjusted prevalence of I/ADL difficulty and help received for adults

aged 55+ with probable dementia or CIND, by gender and living arrangement

Women Men
Lives Lives with Lives Lives with
alone others alone others

Study participants (unweighted) 6,602 12,205 2,973 11,760
Age, mean (SD) 78.27 (10.54) 72.35 (10.78) 72.52 (11.16) 71.50 (10.16)
Race/Ethnicity

Non-Hispanic White 70.59% 59.20% 67.20% 69.14%
Non-Hispanic Black 18.71% 21.60% 24.19% 16.20%
Latinx/Hispanic 10.70% 19.19% 8.61% 14.66%

Education
Less than High School 42.46% 45.25% 40.42% 42.63%
High School 35.57% 33.50% 36.10% 31.92%
Some college 15.48% 14.58% 15.30% 15.34%
College 6.50% 6.68% 8.18% 10.11%

Rural/Urban Residence
Urban 42.06% 45.50% 43.05% 41.86%
Suburban 24.24% 22.85% 21.76% 22.68%
Rural 33.70% 31.66% 35.18% 35.46%
Medicaid 22.45% 20.04% 20.98% 12.28%
Proxy respondent 8.75% 12.08% 5.42% 18.80%

Cognitive Status
CIND 76.31% 73.77% 78.80% 78.71%
Probable Dementia 23.69% 26.23% 21.20% 21.29%

11-item I/ADLs
Any difficulty 48.04% 48.03% 39.27% 40.52%
Any difficulty without help 33.73% 28.65% 30.48% 23.61%

6-item ADLs
Any difficulty 36.49% 37.17% 28.56% 27.46%
Any difficulty without help 28.39% 23.64% 24.78% 18.43%

5-item IADLs
Any difficulty 36.18% 38.07% 27.44% 31.03%
Any difficulty without help 12.59% 9.75% 12.55% 8.44%

Underlying data are pooled person-wave observations of respondents in the 2000–2016 waves of the Health and
Retirement Study. All statistics are estimated using wave-specific sample weights. CIND, cognitive impaired but no
dementia; ADL, basic activities of daily living (6 items including: dressing, walking across room, bathing, eating,
getting in and out of bed, and toileting); IADL, instrumental activities of daily living (5 items including: preparing
a hot meal, shopping for groceries, making phone calls, taking medications, and managing money); I/ADL, basic
and instrumental activities of daily living.

women (but not men), those living alone had a lower
prevalence of I/ADL difficulty than those living
with others. Nevertheless, the prevalence of I/ADL
difficulty without help received by any source of care
was 8% higher for women and 20% higher for men
with CI living alone compared to their counterparts
living with others. Contrary to our hypothesis,
we did not observe significant differences in the
relationship between living arrangements and I/ADL
difficulty by racial and ethnic group. While prior
studies have examined the relation between living
alone and CI [5, 15, 27], none of those studies
have directly considered whether living alone is a
risk factor for reporting I/ADL difficulty without
caregiving help for older adults with CI. To our
knowledge, our paper is the first to compare the
prevalence of I/ADL difficulty without help received

by living arrangement among older adults with CI
using nationally-representative data in the US.

Our findings showing that living alone (versus
living with others) was associated with higher preva-
lence of I/ADL difficulty without help received
among older adults with CI could reflect the fact that
those living alone are more likely to experience unmet
needs for care, given that they lack cohabitating fam-
ily members or others who provide the majority of
dementia caregiving in the US [3, 4]. It is possible
that existing home and community-based services
(HCBS) might not always be sufficient, leading to
older adults living alone with CI having a dispro-
portionate risk of unmet care needs relative to their
counterparts living with others.

On the other hand, the HRS measures of help
received with I/ADLs are meant to capture the
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Table 2
Adjusted generalized estimating equation (GEE) models of any 11-item I/ADL difficulty

without help among with probable dementia or CIND by gender and race/ethnicity

Total Obs. Prevalence ratio
(living alone) [95% CI]

Model 1 All Women,
living alone (versus with others)

18,807(6,602) 1.08 [1.01, 1.14]∗∗

Model 1A Non-Hispanic White Women,
living alone (versus with others)

9,872(3,996) 1.06 [0.99, 1.15]

Model 1B Non-Hispanic Black Women,
living alone (versus with others)

5,463(1,773) 1.07 [0.97, 1.20]

Model 1C Latina/Hispanic Women,
living alone (versus with others)

3,472(833) 1.06 [0.89, 1.25]

Model 2 All Men,
living alone (versus with others)

14,733(2,973) 1.20 [1.09, 1.31]∗∗∗

Model 2A Non-Hispanic White Men,
living alone (versus with others)

8,724(1736) 1.21 [1.07, 1.34]∗∗∗

Model 2B Non-Hispanic Black Men,
living alone (versus with others)

3,679(962) 1.11 [0.94, 1.31]

Model 2C Latinx/Hispanic Men,
living alone (versus with others)

2,330(275) 1.34 [0.97, 1.77]

Underlying data are pooled observations of respondents with cognitive impaired not dementia (CIND)
or probable dementia observed in the 2000–2016 waves of the Health and Retirement Study. Sample
weights are set equal to the respondent’s average weight in the sample. The prevalence ratios and their
95% confidence intervals are presented from a generalized estimating equation (“geeglm”) configured to
the Poisson distribution, logit link function, and unstructured within-group correlation. Covariates include
age in years, survey wave, educational attainment, urban rural residency, and Medicaid. I/ADL, basic and
instrumental activities of daily living (11 items including: dressing, walking across room, bathing, eating,
getting in and out of bed, toileting, preparing a hot meal, shopping for groceries, making phone calls, taking
medications, and managing money); CIND, Cognitive impairment no dementia (describes individuals whose
cognitive functioning falls below normal but who do not meet dementia criteria). Asterisks denote statistical
significance at ∗p < 0.05. ∗∗p < 0.01. ∗∗∗p < 0.001.

severity of I/ADL disability [5], whereby those who
report receiving help are presumed to have a more
severe need for assistance with that particular I/ADL.
Taken together, responses may therefore be picking
up on both unmet needs and disability severity due
to several reasons: First, it is possible that individ-
uals with CI living alone might be more vulnerable
and have more unmet needs because they have less
support compared to those living with others. Second,
individuals with CI living alone might also represent a
more select sample with less severe I/ADL disability
and may not need others’ help relative to those with
CI who may live with others as the result of more
severe I/ADL disability and their need for assistance
from others. However, we note these explanations are
speculative and teasing this apart would require more
detailed follow-up measures about unmet needs for
care in the HRS.

Our study stands in contrast to prior evidence that
has found that living alone was associated with higher
odds of any disability [12], compared with living with
a spouse only. In contrast, we found that among older
women (but not men) with CI, those living alone
were less likely than those living with others to report

having any I/ADL disability. This may reflect the
fact that older adults with CI who live alone may
be a highly select group. That is, older adults who
remained living alone with CI may have had dis-
tinct resources/abilities and/or health profiles: some
of them might have greater resources and favorable
health profiles, while others might have no choice but
to live alone (e.g., in our sample, 70% older women
living alone were widowed).

Limitations

We report several limitations. First, there is the
potential for error in self- or proxy-reported dis-
ability measures not accounted for in our study.
Second, the experience and consequences of hav-
ing any I/ADL difficulty without help received may
vary across different living settings (e.g., house with
stairs versus age-friendly housing) and other factors.
In addition, older adults living alone and living with
others constitute highly heterogeneous groups. For
example, living with spouses and non-spouse others
might have different implications for support with
I/ADLs. Third, although we restricted our sample to
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Fig. 1. Adjusted Prevalence Ratio for Any 11-Item I/ADL Dif-
ficulty without Help Received. Underlying data are pooled
observations of respondents with cognitive impaired but not
dementia (CIND) or probable dementia observed in the 2000–2016
waves of the Health and Retirement Study. Adjusted preva-
lence ratios are presented from a generalized estimating equation
(“geeglm”) configured to the Poisson distribution, logit link func-
tion, and unstructured within-group correlation. I/ADL, basic and
instrumental activities of daily living (11 items include: dressing,
walking across room, bathing, eating, getting in and out of bed,
toileting, preparing a hot meal, shopping for groceries, making
phone calls, taking medications, and managing money). Covari-
ates include age in years, survey wave, educational attainment,
urban-rural residency, and Medicaid.

individuals with probable CIND or dementia, this
may also be a highly heterogeneous group with
variation by severity of cognitive and functional
impairment given the lack of specific measures in
our study. Lastly, while the scope of this study was
to estimate the prevalence of I/ADL difficulty with-
out help received among older adults with CI by
living arrangements, future work will focus on the
trajectories of both unmet I/ADL needs and living
arrangements over time.

Conclusion

Using a nationally-representative sample of
community-dwelling older adults aged 55+ living
alone with probable dementia or cognitive impair-
ment, we found that those living alone had a higher
prevalence of I/ADL difficulty without help received
by any sources of care. The magnitude of this dif-
ference was larger for men as compared to women,
although results were similar across racial/ethnic sub-
groups. Our findings may reflect a higher prevalence
of unmet needs among older adults with CI, which
would suggest that currently available HCBS may not
adequately ensure that older adults living alone with
CI are receiving necessary assistance with activities

of daily living [28]. However, future research should
extend this analysis to additional outcome measures
that triangulate self-reports of caregiving receipt with
other sources (e.g., proxy informants, claims data)
and utilize survey data that better captures the conse-
quences of not receiving care.
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