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Abstract: Older adults with multiple chronic conditions have a higher risk than those without
multiple conditions of developing a mental health condition. Individuals with both physical and
mental conditions face many substantial burdens. Many such individuals also belong to racial and
ethnic minority groups. Private insurance coverage can reduce the risks of developing mental illnesses
by increasing healthcare utilization and reducing psychological stress related to financial hardship.
This study examines the association between private insurance and mental health (i.e., depressive
symptoms and cognitive impairment) among older adults in the United States with multiple chronic
conditions by race and ethnicity. We apply a multivariate logistic model with individual fixed-effects
to 12 waves of the Health and Retirement Study. Among adults with multiple chronic conditions
in late middle age nearing entry to Medicare and of all racial and ethnic groups, those without
private insurance have a stronger probability of having depressive symptoms. Private insurance and
Medicare can mediate the risk of cognitive impairment among non-Hispanic Whites with multiple
chronic conditions and among Blacks regardless of the number of chronic conditions. Our study
has implications for policies aiming to reduce disparities among individuals coping with multiple
chronic conditions.

Keywords: multiple chronic conditions; mental health; cognitive health; health insurance; race dis-
parity

1. Introduction

One in four U.S. adults have multiple chronic conditions (MCC) [1,2]. Older adults
with MCC have higher risks of developing a mental health condition. Patients with more
health conditions tend to experience higher levels of depression [3-5]. Dementia and
cognitive impairment are associated with cardiovascular disease [6], hypertension [7], obe-
sity [8,9], diabetes [10], and stroke [11]. Previous research shows that cognitive impairment
manifests more among individuals older than 78 years of age [12]. This suggests that those
at older ages with MCC are also more likely to experience cognitive impairment.

Poor mental health itself can significantly reduce the well-being of older adults. Hav-
ing a mental illness in addition to chronic conditions can adversely affect quality of life by
increasing medical costs, use of emergency services [13,14], and risk of other illnesses [15],
as well as by impeding the ability to handle social functioning and bodily pain [16]. Al-
though individuals with both mental and physical disease face the greatest health burdens,
they are among the least studied [17]. Such burdens can be still greater for those of racial
and ethnic minorities. Blacks and Hispanics experience larger declines in health than non-
Hispanic Whites as they age, which is partly explained by their lower socioeconomic status
reflecting adverse effects of racism, discrimination, and residential segregation; these may
limit education and occupation, which contribute to poor living and working conditions
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throughout the life course [18,19]. Analyzing potential mediators for developing mental
illnesses can help mitigate these disadvantages.

Health insurance coverage may be a particularly effective mediator of such risks. In
the U.S., about 60% of adults between 19 and 64 years old have access to health insurance
through their employer or a family member employer [20]. Prior to the passage of the
Affordable Care Act (ACA), the uninsured (e.g., unemployed workers, and workers in
the informal sector or “gig” economy), particularly older workers, had high premiums
to access private health insurance [21]. The ACA expanded Medicaid to uninsured older
adults whose income was no more than 138 percent of the federal poverty threshold [22].
It also subsidized private health insurance for some whose income was above 138 percent
of the threshold without access to employer-sponsored health insurance [23].

For those older than 65, Medicare provides practically universal health care cover-
age [24]. Enrollment in Medicare’s private supplementary plan, Medicare Advantage has
nearly doubled over the past decade [25], but such private plans can lead to inequities [26].
Medicare Advantage plan, also known as Medicare Part C, provides the same coverage
as Medicare Part A (hospital insurance) and Part B (medical insurance), while offering
additional benefits offered by private companies, such as coverage on vision, hearing,
dental or benefits tailored to specific conditions. Medicare Advantage is associated with
greater racial disparity regarding hospital readmissions than traditional Medicare is [27].

While recent U.S. policies have helped reduce the number of uninsured older adults,
racial and ethnic minorities still have lower coverage rates, particularly at older ages before
reaching age 65 or Medicare eligibility. Among U.S. individuals 19 to 64 years of age,
11.1 percent were uninsured in 2019, while among all individuals uninsured rates were
higher among Blacks and Hispanics [28]. In prime working ages, Blacks and Hispanics
are more likely than non-Hispanic Whites to have worked in low-skilled occupations
and to have experienced disadvantages close to retirement age leading to involuntary job
separation and lesser likelihood of reemployment [29,30]. Blacks and Hispanics are also
more likely to work or supplement their income with a job that does not provide health
insurance in the informal sector or in lower paid temporary or on-call “gig” economy
jobs [31,32]. All this contributes to only 49.6 percent of Hispanics and 55.4 percent of Blacks
reporting to have private health insurance, compared to 74.8 percent of non-Hispanic
Whites [33].

Health insurance, whether public or private, increases healthcare utilization [24,34],
which leads to better management of existing health conditions. Health insurance can
relieve mental health risks by providing financial relief from the risk of high health
costs [35,36]. This paper examines the association between private health insurance cover-
age and mental health among those with MCC in the United States by race and ethnicity.
We examine the uninsured in comparison to those with private health insurance before
age 65 and those with Medicare in comparison to Medicare and supplemental private
insurance after age 65. Given prior research, this study hypothesizes that, for those with
MCC, access to private health insurance (1) reduces the risk of developing depressive
symptoms or cognitive impairment, (2) reduces such risk more for Blacks and Hispanics
than for non-Hispanic Whites, and (3) reduces the risk of depressive symptoms more for
adults in late middle age nearing entry into Medicare than for those who have reached the
Medicare eligibility age of 65.

This study builds on previous research in several ways. First, to our knowledge, it is
the first study to examine the relationship among private health insurance, mental health,
and MCC. Second, it extends previous analyses to examine the context of race and ethnicity.
Given that minority groups have lower rates of insurance coverage and higher risks of
developing health conditions partly due to their lower socioeconomic status, it is crucial to
examine the mediating effect of private insurance. Third, this study distinguishes older
adults who have and have not reached the Medicare eligibility age of 65. Conducting
separate analyses will provide additional insights on the benefits of extending insurance
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coverage to a younger cohort as well as on inequities among those who have reached
Medicare eligibility.

2. Materials and Methods
2.1. Data Source

We used 12 waves of the Health and Retirement Study (HRS), a nationally representa-
tive, longitudinal study of older adults aged 50 and over in the United States. The biennial
survey started in 1992 and contains a wide range of information, including variables on
demographics, socioeconomic status, health and healthcare utilization, family, employment
and retirement, and wealth. The HRS follows respondents until death and enrolls new
cohorts as needed to maintain representation of all persons 50 or older. We use all waves
through with data on depressive symptoms, with questions first introduced in 1994, and
on cognitive tests, with questions first introduced in 1996.

2.2. Analytic Sample

We define chronic conditions as those for which the respondent reported a diagnosis
including arthritis, diabetes, heart problem, hypertension, cancer, lung problem, and stroke.
We compare those with two or more such conditions with those who have zero or one such
condition. For respondents before age 65, we compare those with private healthcare access
to those without, excluding those who are covered by Medicaid. For those 65 or older, we
compare those with Medicare coverage to those with both Medicare and supplemental
private insurance, excluding the less than 1 percent of respondents in this age group with
no insurance. The small number of persons older than age 65 without health insurance
may include older recent immigrants whose access to Medicaid and Medicare was reduced
by the Personal Responsibility and Work Opportunity Reconciliation Act of 1996 [37]. We
compare non-Hispanic Whites, non-Hispanic Blacks, and Hispanics.

For our final sample, we include all eligible observations with complete information.
This results in a sample size of 71,323 person-year observations for Whites, 14,972 for
Blacks, and 6428 for Hispanics. Our sample size for cognitive health is slightly smaller
because the data is only available from 1996 rather than 1994 as for depressive symptoms.

2.3. Dependent Variable

We used the Center for Epidemiologic Studies Depression (CESD) scale to generate
a binary indicator of depressive symptoms. The HRS contains a shorter version of the
CESD with eight Yes/No questions measuring symptoms of depression and anxiety of the
respondents. The scale ranges from 0 to 8, with a higher score indicating poorer mental
health. Studies have validated that a CESD score of 4 and higher indicates symptoms of
depression and anxiety [38,39]. We use this cutoff to indicate whether a respondent has
depressive symptoms (1) or not (0).

We also used a binary variable to indicate cognitive impairment. Cognitive impairment
in the HRS is based on a series of cognitive tests: immediate and delayed recall of 10 words,
five trials of serial 7 s (i.e., having the respondent start at 100 and subtracting by 7 until
reaching 65), and backward counting. From these tests, the HRS calculates a total score for
cognitive impairment ranging from 0 to 27, with a score of 12 or greater defined as normal
cognitive functioning, a score of 7 to 11 indicating as cognitive impairment but no dementia
(CIND), and a score of 6 or less as dementia [40]. Our binary measure indicates whether
an individual is in the CIND or dementia range (1) or has normal cognitive functioning (0).
For respondents with missing variables, we derive proxy measures from the Cross-Wave
Imputation of Cognitive Functioning Measures: 1992-2016 (Final, Version 6.0) [41].

2.4. Independent Variables

For our main independent variable, we used a binary variable indicating whether
the respondent has access to private health insurance. HRS asks the number of plans
purchased on the private market, including those purchased through an employer, indi-
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vidual insurance marketplaces, a union, or a trade association. For each wave, we created
a variable which equals one for respondents with at least one private health insurance
plan; for respondents without a private health insurance plan, this variable equals zero.
As noted, for those age 50 to 64, we compare the uninsured to those with private health
insurance, and for those age 65 and over, we compare individuals with Medicare to those
with both Medicare and private insurance plans.

Covariates include time or wave dummies, age, gender, living arrangement (i.e., live
alone, with a spouse/partner, or in an extended household) [42], and socioeconomic
measures such as education levels and household income terciles [33,43].

2.5. Statistical Analysis

We show descriptive statistics stratified by race and ethnicity. We compare those with
MCC to those without it. We then use longitudinal data methods to examine the associa-
tion of health insurance status with the probability of depressive symptoms or cognitive
impairment for non-Hispanic Whites, Blacks, and Hispanics. We conduct multivariate
logistic regression with fixed-effects [44], using biennial longitudinal data for the same
individuals from the mid-1990s to 2016. The advantages of using longitudinal data are
a larger sample size which allows us to use econometrics methods to eliminate omitted
variable bias for variables that do not change over time or that change uniformly over time
for all individuals. Including individual fixed-effects allows us to control for unobserved
time-invariant characteristics, including genetic characteristics that can affect mental health
and the risk of chronic disease. Time or wave dummies allows us to control for time fixed
effects [29,45]. For comparison purposes, we present estimation results for a sample with
MCC and for one or without MCC. All models control for covariates. Standard errors are
clustered at the individual level. We use Stata v14 (StataCorp LLC, College Station, TX,
USA) for all analyses.

3. Results

Because we consider insurance in different ways for our sample based on respondent
age, we generally split our analyses by age as well. For example, in our descriptive analysis,
we first present results for persons 50 to 64 years of age, differentiating by whether they
have private health insurance or no insurance. Recall that we do not consider persons in
this age group who rely solely on public health insurance programs such as Medicaid. We
then present results for persons at least 65 years of age, differentiating by whether they
have a private insurance supplement to Medicare or rely solely on Medicare. Recall that
we do not consider persons in this age group who do not qualify for Medicare. Likewise,
for our tables on multivariate results, we first discuss those 50 to 64 years of age and then
those at least 65 years of age. In our discussion, we note some themes that cut across both
age groups.

3.1. Sample Characteristics

Figure 1 shows the proportion of individuals 50 to 64 years of age by race or Hispanic
origin, private insurance coverage, and number of chronic conditions who report depressive
symptoms or cognitive impairments. For example, it indicates that 6% of Whites 50 to
64 years of age with private health insurance coverage and with no chronic conditions
reported depressive symptoms. It also shows that 30% of Hispanics in that age group
without private health insurance coverage and with multiple chronic conditions reported
cognitive impairments.



Int. J. Environ. Res. Public Health 2021, 18, 2615 50f 15

%
40

30

20

10

al

] 29 29 29

19 —
18 19

14

6 H
Multiple Zero One Multiple Zero One Multiple
Black Hispanic

O Depressive symptoms (covered by private insurance) O Depressive symptoms (not covered by private insurance)

O Cognitive impairment (covered by private insurance) = Cognitive impairment (not covered by private insurance)

Figure 1. Mental conditions by private health insurance status, race/ethnicity, and number of chronic conditions for adults

50 to 64 years of age. Notes: The horizontal axis represents for non-Hispanic Whites, non-Hispanic Blacks, and Hispanics

the number of chronic health conditions of the following: diabetes, heart problem, cancer, lung problem, hypertension, and

stroke. Depressive symptoms are based on the Center for Epidemiologic Studies Depression Scale (CESD). which ranges

from 0 to 8; a score of 4 or higher indicating symptoms of depression and anxiety [38,39]. Cognitive impairment is based on

a cognitive score ranging from 0 to 27; a score of 12 or greater indicates normal cognitive functioning, a score of 7-11 as
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12 indicates cognitive impairment. Source: Health and Retirement Study (1994-2016).

Figure 1 shows that individuals 50 to 64 years old who do not have private health
insurance, have multiple chronic conditions, and who are Black or Hispanic are more
likely to have depressive symptoms or cognitive impairment. For all groups in Figure 1,
and regardless of private health insurance status, depressive symptoms and cognitive
impairments are greater for those with more chronic conditions. Depressive symptoms
and cognitive impairments are greater for those without insurance than those with it.
For Whites, depressive symptoms are more prevalent than cognitive impairments are.
For Blacks, cognitive impairments are more prevalent than depressive symptoms. For
Hispanics, cognitive impairments are more prevalent for those with no chronic conditions,
but depressive symptoms are more prevalent for those with multiple chronic conditions.
Depressive symptoms are greatest for Hispanics, while cognitive impairments are greatest
for Blacks. Insurance does appear to mediate depressive symptoms; regardless of number
of chronic conditions, depressive symptoms among Blacks and Hispanics with private
insurance are less prevalent than they are among Whites without it.

Figure 2 is identical to Figure 1 except it shows results for individuals who are at least
65 years of age and at least receive Medicare. Like Figure 1, it differentiates individuals
by race or Hispanic origin, coverage by a private Medicare supplement, and number of
chronic conditions. It shows the proportion of individuals in groups formed by these
categories who report depressive symptoms or cognitive impairments. For example, it
shows that 7% of Whites 65 years of age or older, with a private Medicare supplement,
and with no chronic conditions report depressive symptoms. It also shows that 46% of
Hispanics 65 or older covered only by Medicare and with multiple chronic conditions
report cognitive impairments.
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As Figure 1 shows, this figure also shows that individuals who are 65 years of age
or older and do not have private health insurance, who have multiple chronic conditions,
and who are Black and Hispanic are more likely to have depressive symptoms or cognitive
impairment. Not surprisingly, cognitive impairments are generally greater for these groups
than for the younger groups in Figure 1. Cognitive impairments here are also greater for
Blacks than for Hispanics, for Hispanics than for Whites, for persons without a private
insurance supplement than for those with one, and for persons with multiple chronic
conditions. Depressive symptoms show many of these same patterns but tend to be greater
for Hispanics than the other two groups. The difference in depressive symptoms between
those with and without a private insurance supplement, however, is less pronounced
among these groups than among the younger groups. For each of the nine groups de-
fined by race, Hispanic origin, and number of chronic conditions, the rate of depressive
symptoms for those without a private insurance supplement is no more than seven per-
centage points. In fact, for six of these groups, it is no more than two percentage points.
Furthermore, the prevalence of depressive symptoms among all groups with Medicare
coverage, and with or without a private supplement, is roughly comparable to those for the
younger groups covered by private insurance. For example, among Whites with no chronic
conditions, 6% of those 50-64 with private insurance, 7% of those with Medicare and a
private supplement, and 6% of those with Medicare but no supplement report depressive
symptoms. Similarly, among Hispanics with multiple chronic conditions, 24% of those
50-64 with private insurance, 19% of those with Medicare and a private supplement, and
26% of those with Medicare but no supplement report depressive symptoms. This suggests
any insurance coverage may help minimize depressive symptoms.

Table 1 presents descriptive statistics for White, Black, and Hispanic respondents 50 to
64 years of age by their number of chronic conditions, here grouping together those with
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no chronic conditions or only one. We see that individuals with multiple chronic conditions
have higher prevalence of depressive symptoms or cognitive impairment. Whites and
Blacks with multiple chronic conditions are more likely to be uninsured than those without
multiple conditions. Hispanics with and without multiple conditions have nearly identical
rates of insurance coverage, albeit rates lower than those for Whites and Blacks. For
Whites, depressive symptoms are more prevalent than cognitive difficulties regardless of
the number of chronic conditions. For Blacks, cognitive difficulties are more prevalent.
For Hispanics, depressive symptoms are more prevalent for those with multiple chronic
conditions, while cognitive difficulties are more prevalent for others.

Table 1. Descriptive statistics by race/ethnicity and number of chronic conditions for persons 50 to 64 years of age.

) Multiple Chronic Conditions Zero or One Chronic Condition
Variables
White Black Hispanic White Black Hispanic
Mental Health
Depressive 17.65 23.14 30.79 8.45 11.72 17.95
symptoms
Cognitive 8.01 2447 25.03 4.69 20.11 21.02
impairment
Insurance coverage
Uninsured 19.75 36.85 44.98 12.47 28.71 44.87
Private insurance 80.25 63.15 55.02 87.53 71.29 55.13
Demographics
Age (years) 58.85 (3.74) 58.37 (3.76) 58.17 (3.82) 57.46 (3.91) 56.93 (3.88) 56.92 (3.85)
Education (years) 13.07 (2.48) 12.41 (2.68) 10.09 (4.37) 13.67 (2.39) 12.97 (2.62) 10.02 (4.54)
Male 43.06 34.29 48.66 41.90 40.34 43.63
Living arrangements
Live alone 14.68 23.01 9.92 13.39 21.45 8.48
Spouse/partner 52.22 25.95 29.20 52.33 26.59 26.74
Extended household 33.10 51.03 60.88 34.28 51.96 64.78
Household income
Low 23.11 43.68 48.73 13.39 21.45 8.48
Medium 32.79 30.48 29.31 52.33 26.59 26.74
High 44.10 25.84 21.96 34.28 51.96 64.78
N, person-year 20,209 7156 3388 38,615 7953 6837
N, individuals 6946 2795 1397 11,585 3036 2520

Notes: Cells reflect percentages or mean values with standard errors in parentheses. Chronic conditions include a diagnosis of the following:
arthritis, diabetes, heart problem, hypertension, cancer, lung problem, and stroke. Source: Health and Retirement Study (1994-2016).

For Whites and Blacks, there is a gradient between education and health. That is,
Whites and Blacks with multiple chronic conditions have, on average, about a half-year
less of education than those without multiple conditions. There is no such gradient for
Hispanics. For all three groups, there is a gradient between income and health: those
with multiple chronic conditions have lower levels of income. Finally, while Blacks and
Hispanics are more likely to live in extended households, among all three groups there is
little relationship between living arrangements and the number of chronic conditions.

Table 2 is identical to Table 1 except it shows results for individuals who are at least
65 years of age. Like Table 1, it shows two groups of these individuals—those with multiple
chronic conditions and those without—and differentiates by race and Hispanic origin as
well. As in Table 1, Whites, Blacks, and Hispanics with multiple chronic conditions are
more likely to have depressive symptoms or cognitive difficulties. Depressive symptoms
are most prevalent for Hispanics, while cognitive difficulties are most prevalent for Blacks.
While prevalence of dementia, not surprisingly, is higher for these groups of individuals,
prevalence of depressive symptoms is lower, as one would surmise from Figures 1 and 2
above. Whites are more likely than Blacks, and Blacks more likely than Hispanics, to have
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a private insurance supplement to Medicare. There is little difference in coverage, however,
by number of chronic conditions.

Table 2. Descriptive statistics by race/ethnicity and number of chronic conditions for persons 65 years of age or older.

Multiple Chronic Conditions Zero or One Chronic Condition

Variables
White Black Hispanic White Black Hispanic
Mental Health
Depressive symptoms 14.27 18.91 23.68 8.03 10.09 13.75
Cognitive impairment 22.33 46.38 41.75 17.40 41.78 33.54
Insurance coverage
Medicare + 64.42 42.63 28.82 68.88 43.60 30.87
Private insurance
Medicare 35.58 57.37 71.18 31.12 56.40 69.13
Demographics
Age (years) 75.94 (7.10) 74.15 (6.82) 73.70 (6.48) 74.13 (6.90) 73.29 (6.86) 72.36 (6.28)
Education (years) 12.67 (2.67) 11.28 (3.35) 9.55 (4.31) 12.96 (2.73) 11.27 (3.59) 9.41 (4.42)
Male 43.16 37.01 42.17 41.08 41.20 46.02
Living arrangements
Live alone 29.58 30.62 19.31 28.20 34.26 18.26
Spouse/partner 52.95 29.69 39.28 56.54 28.81 40.89
Extended household 17.47 39.69 4141 15.27 36.93 40.85
Household income
Low 37.93 58.30 61.22 35.39 57.58 58.84
Medium 37.97 27.80 28.45 36.35 27.77 29.25
High 24.10 13.89 10.33 28.26 14.65 11.91
N, person-year 51,114 7816 3040 30,392 3291 2284
N, individuals 12,781 2350 1028 8939 1171 787

Notes: Cells reflect percentages or mean values with standard errors in parentheses. Chronic conditions include a diagnosis of the following:
arthritis, diabetes, heart problem, hypertension, cancer, lung problem, and stroke. Source: Health and Retirement Study (1994-2016).

There is also little to no education gradient between education and health. Whites
with multiple chronic conditions have about 0.3 fewer years of education than other Whites.
Nevertheless, there is virtually no difference in education by number of chronic conditions
for Blacks and Hispanics. Similarly, while Blacks and Hispanics in this age group live in
larger households, there is no little relationship between living arrangements and chronic
conditions. Finally, there is virtually no relationship between income and number of chronic
conditions. That is, the income structure for Whites, Blacks, and Hispanics, while differing
from each other, does not differ by the number of chronic conditions individuals report.

In sum, we do find racial disparities on mental health outcomes that are unfavorable
for Blacks and Hispanics, and particularly for those with MCC. There are also large dis-
parities in access to private health insurance for Blacks and Hispanic adults. Furthermore,
Blacks and Hispanics, particularly those with MCC, have lower levels of socioeconomic
status than Whites do, exacerbating the disparities in accessing insurance. Nevertheless,
when available, insurance may mitigate some of these disparities.

To better identify the association between private health insurance and mental health,
we conducted multivariate analyses of the association between private health insurance
and mental conditions by race ethnicity. We differentiated these analyses by age, race
and Hispanic origin, and number of chronic conditions. These models show for those
lacking a private insurance plan (50 to 64 years of age) or a private insurance supplement to
Medicare (65 years of age or older) the change in risk for depressive symptoms or cognitive
impairment. They control for age, education, living arrangements, household income, year
of survey, and individual fixed-effects (e.g., family and genetic history). We turn next to
these analyses.
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3.2. Association between Private Health Insurance and Mental Health

We use a multivariate regression to estimate among those 50-64 the association of
private health insurance with depressive symptoms and cognitive impairment by race and
ethnic groups (Table 3). We also analyze for those 65 or older the association of private
Medicare supplements with depressive symptoms and cognitive impairment by race and

ethnic groups (Table 4).
Table 3. Association between private health insurance and mental conditions by race/ethnicity for
individuals age 50 to 64.
White Black Hispanic
Panel A. Sample with multiple chronic conditions
Y = Depressive symptoms 0.40 ***[0.20, 0.59] 0.37 **[0.11, 0.62] 0.35* [0.03, 0.68]
N, person-year 25174 5820 2801
Y = Cognitive impairment 0.20 [—0.07, 0.46] 0.23 [—0.04, 0.49] —0.30 [—-0.67, 0.08]
N, person-year 26,351 6756 2654

Panel B. Sample with zero or one chronic condition
Y = Depressive symptoms 0.20 [—0.04, 0.43] 0.79 ***10.41, 1.17] 0.05[—0.24, 0.34]

N, person-year 7388 1735 2116
Y = Cognitive impairment 0.06 [—0.23, 0.35] —0.10[—0.41, 0.22] 0.33 *[0.02, 0.65]
N, person-year 3584 2000 1838

Notes: Cells in Y rows show coefficients for probability of being uninsured relative to having private insurance for
each mental condition, with 95% confidence intervals in square brackets. All models control for age, education,
living arrangements, household income, wave dummies, and individual fixed effects. * p < 0.05, ** p < 0.01,
*** p < 0.001. Source: Health and Retirement Study (1994-2016).

Table 4. Association between private health insurance and mental conditions by race/ethnicity for
individuals age 65 and over with Medicare coverage.

White Black Hispanic

Panel A. Sample with multiple chronic conditions
Y = Depressive symptoms —0.02 [—-0.13, 0.08] —0.09 [—-0.34, 0.15] 0.12[—0.28, 0.52]

N, person-year 16191 2638 1176
Y = Cognitive impairment 0.15 ** [0.05, 0.24] 0.41 ***10.20, 0.62] 0.20 [-0.18, 0.59]
N, person-year 21,027 3714 1290

Panel B. Sample with zero or one chronic condition
Y = Depressive symptoms —0.17 [—0.35, 0.00] —0.04 [—-0.53, 0.44] 0.61 [—0.03, 1.26]

N, person-year 6002 710 555
Y = Cognitive impairment 0.05[—0.09, 0.19] 0.44 * [0.07, 0.82] 0.07 [—0.40, 0.55]
N, person-year 9302 1226 927

Notes: Cells in Y rows show the coefficients for probability of lacking a private supplement to Medicare coverage
relative to having both Medicare and a private supplement for each mental condition; 95% confidence intervals
are in square brackets. All models control for age, education, living arrangements, household income, wave
dummies, and individual fixed effects. * p < 0.05, ** p < 0.01, *** p < 0.001. Source: Health and Retirement Study
(1994-2016).

Panel A of Table 3 shows that being uninsured significantly increases risks of depres-
sive symptoms for Whites, Blacks, and Hispanics 50 to 64 years of age with multiple chronic
conditions. We find no association between cognitive impairment and lack of private health
insurance for respondents in this group. This may be due to the small share of individuals
50 to 64 years of age with cognitive impairment. For those with MCC 50 to 64 years of age,
8% of Whites, 24% of Blacks, and 25% of Hispanics have cognitive impairment; for those
with MCC and at least 65 years of age, 22% of Whites, 46% of Blacks, and 42% of Hispanics
have cognitive impairment (see Tables 1 and 2).

Panel B of Table 3 shows that, among those with no more than one chronic condition,
being uninsured increases the risk of depressive symptoms for Blacks but not for Whites
and Hispanics. It also shows a small increase in risk of cognitive impairment for Hispanics
but no significant change in risk for Whites or Blacks.
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Altogether, Table 3 indicates that, among the broader population, the mediating effect
of private insurance on depressive symptoms is stronger for those with MCC than for those
without it. At the same time, by focusing on racial differences, we can see that private
health insurance also benefits the mental health of Blacks with good physical health.

Panel A of Table 4 shows the effects of private Medicare supplements on depressive
symptoms and cognitive impairment among those at least 65 years of age with multiple
chronic conditions. We find no difference in depressive symptoms between such individu-
als with and without a private supplement—supporting our earlier descriptive findings
(Figure 2). We do, however, find that Blacks and non-Hispanic Whites with multiple
chronic conditions but without a private Medicare supplement are more likely to have
cognitive impairment.

Panel B of Table 4 shows the effects of Medicare supplements among those without
multiple chronic conditions. We find no association between supplements and depressive
symptoms for such individuals. We do, however, find that Blacks without a private Medi-
care supplement are more likely to have cognitive impairment. Our research suggests some
possible association between private insurance supplements and cognitive impairment for
Blacks, a mixed or modest association for Whites, but none for Hispanics. This suggests that
other contributors to cognitive impairment should be analyzed. For sensitivity analysis,
we conducted our analysis using the CESD and the reversed cognition scores instead of
binary measures for the dependent variable, which produced overall similar estimates. The
results are presented in a supplementary file (Table S1 and S2).

4. Discussion

Our study shows private insurance coverage is significantly associated with reduced
risks of developing depressive symptoms for Whites, Blacks, and Hispanics 50 to 64 years
of age with multiple chronic conditions. It also shows that a private Medicare supplement
is significantly associated with reduced risks of cognitive impairment for Whites and Blacks
65 years of age or older with multiple chronic conditions. This is consistent with our first
hypothesis, that private health insurance reduces the risk of developing mental health
conditions.

We also find the mediating effect on depressive symptoms is strongly significant for
adults in late middle age rather than for those with Medicare coverage. This supports our
third hypothesis, that private insurance reduces the risk of depressive symptoms more for
individuals in late middle age (i.e., before Medicare eligibility) than for those who have
reached Medicare eligibility. We find insignificant effects of private health insurance on
cognitive impairment for those 50 to 64 years of age, that could be mainly explained by
the small proportion of individuals in this age group with cognitive impairment, as we
discuss above. This is consistent with previous studies showing that cognitive impairment
manifests more among individuals older than 78 years of age [13].

It is noteworthy that the relationship between insurance and mental health risks
is stronger for Blacks than for Whites or Hispanics. This partially supports our second
hypothesis, that private health insurance reduces the risk of developing a mental health
condition more for Blacks and Hispanics than for Whites. In fact, for Blacks, the effects we
found of private health insurance on mental health risks extend to those without multiple
chronic conditions. While the effects on private health insurance for Hispanics are not as
strong as they are for Blacks, other influences may affect Hispanics with multiple chronic
conditions. For example, the small or insignificant estimates we found on private health
insurance for cognitive health among Hispanics may be due to the fact that foreign-born,
compared to native-born, tend to use less healthcare regardless of health coverage [46].
Such issues need further investigation. The effects we found from private insurance in
reducing mental health risks for Whites with MCC, even if not as extensive as those for
Blacks, indicate that the benefits of such insurance may be applicable to individuals of all
racial/ethnic groups with multiple health conditions.
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Although applicable to all groups, the positive health benefit of private health insur-
ance could have greater impacts on minority race and ethnic groups, leading to increased
quality of life and higher savings in direct and indirect health costs for them. Summary
statistics show that Blacks and Hispanics have a higher prevalence of mental health con-
ditions than Whites, regardless of coverage. This may be a result of lower socioeconomic
status and poorer physical health, among other reasons. Previous research has documented
larger declines in health for Blacks and Hispanics at older ages that reflect their health,
social, and economic disadvantages throughout life [18]. Racial discrimination may fur-
ther exacerbate mental health, affecting not only those directly experiencing it but also
those with high levels of psychological distress who perceive it [47]. Furthermore, racial
and ethnic minorities tend to use less healthcare and receive lower quality of care than
nonminorities [48].

The ACA aimed to increase accessible healthcare to the uninsured by extending
Medicaid coverage and providing subsidies for private health insurance. Following its full
implementation in 2014 the number of the uninsured population below age 65 dropped
to a historic low in 2016 of 26.7 million, however, it began to rise continuously to reach
28.9 million individuals being uninsured in 2019. This was an eight percent increase in the
proportion of uninsured or a nine-percentage point increase of the uninsured rate from 10%
in 2016 to 10.9% in 2019 [49]. Studies have shown that affordability is the biggest reason
for having no coverage among the remaining uninsured [23,50]. Recent reports suggest the
gap in coverage affordability has further widened in 2020 as millions have lost jobs and
income from the ongoing COVID-19 pandemic [23]. Lack of health coverage will further
threaten the health of those infected with the virus, especially for those with underlying
chronic conditions, and aggravate disparities for minority groups.

Our study shows health coverage can mediate the risk of developing mental illnesses.
Reducing the risk of mental health conditions through increased healthcare coverage can
greatly reduce morbidity and healthcare costs. Patients with mental problems tend to use
healthcare services for long periods of time, resulting in higher healthcare expenditures.
Among high-cost patients, those who use mental health services spend more than others on
overall healthcare [51]. Mental health problems also come with substantial indirect costs,
such as productivity losses and caregiving costs [52]. The economic burden of dementia
is substantial with the global burden expected to reach US$2 trillion by 2030 [53]. The
significant influences we found on depressive symptoms among those 50 to 64 years of age
without private health insurance implies extending coverage to those with MCC may help
reduce long-term direct and indirect health costs.

Our study provides momentum for undertaking further steps to expand health insur-
ance coverage, particularly targeting vulnerable groups. As of February 2021, 12 states
have not adopted the Medicaid expansion as part of the ACA [54]. Some states which
have not participated, such as Texas, has the highest rate of uninsured in the country [55].
Policy options could consider expanding subsidies or other affordable coverage options to
targeted populations including long-term uninsured adults with multiple chronic health
conditions. Among those with medical health conditions, long-term uninsured adults
are much less likely to have received routine checkups and preventive services than in-
sured adults [34]. Expanding healthcare access may reduce healthcare expenditures in the
long-term, as discussed above.

Although private health insurance is related to lower likelihood of depressive symp-
toms and cognitive impairment, we do not know the underlying mechanism of this asso-
ciation. Increased coverage can lead to high healthcare utilization [24,34]. This, in turn,
can increase treatment and improve management of the existing chronic conditions. This
may further reduce the risk of developing mental health conditions. As previous research
has shown, access to health care services and long-term care is relevant for those with
dementia [56]. At the same time, the reduction in mental health risk may instead stem from
the reduction in psychological distress associated with greater financial security [57]. The
primary purpose of health insurance is to spread the risk of potential medical expenses,
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where individuals do not need to pay the full amount if substantial medical expenses
occur [36]. The larger coefficients for Blacks suggest the possible risk spreading effect
may be stronger for adults with lower socioeconomic status [58]. Future research should
consider these issues.

There are several limitations of our study. First, we do not know the causal effect
of private health insurance on mental health. In order to control for potential selection
bias, we added covariates related to socioeconomic status, such as education levels and
total household income, because persons with higher socioeconomic status may be more
able to purchase private health insurance and be in better health. Individual fixed-effects
also control for time-invariant variables omitted from the model, including genetic and
family health history. Second, we cannot account for individuals who are undiagnosed. We
expect some uninsured individuals are undiagnosed, even if they have a health condition.
This suggests we may underestimate the proportion of uninsured adults with multiple
chronic conditions. If this is the case, then the mediating effect of insurance may be even
greater than what we found. Third, we only focused on the number of chronic conditions
rather than the impact of each condition. The risk of developing a mental condition may be
greater for specific diseases, with the different impact of each disease resulting in a different
risk for developing a mental condition. Future research may investigate this further. Fourth
we do not include those with access to Medicaid, which provides health insurance for
older adults in poverty. While expansion of Medicaid since 2014 has helped reduce health
disparities, Medicaid may provide lower quality of services than private health insurance,
and its adult recipients may face additional barriers for receiving care [58-60]. Moreover,
public insurance often provides limited protection compared to private [61,62]. Differences
in coverage among insurance plans may also be an interesting factor to consider in future
studies.

In spite of these limitations, our study provides several new insights for researchers
and policymakers. By focusing on the mental and cognitive health of adults with MCC,
we focused on those with the highest burdens but who have been least studied. Our
study examines the association of private insurance on mental health, while most previous
research on mental health focuses on public health insurances. Finally, by stratifying our
sample by race and ethnicity, we provide additional policy implications for older minority
populations.

5. Conclusions

This study shows that among older adults with MCC, private health insurance cover-
age is significantly associated with reduced risks of depressive symptoms for those nearing
entry into Medicare and with cognitive impairment for adults age 65 and older. We find the
relationship between private health insurance and reduced risk of mental health conditions
is significant across all racial and ethnic groups but even stronger for Black adults. This
implies the need to expand the accessibility and affordability of private health insurances
to all groups, but particularly to minority populations.

Supplementary Materials: The following are available online at https:/ /www.mdpi.com/1660-460
1/18/5/2615/s1, Table S1: Association between private health insurance and mental conditions by
race/ethnicity for individuals age 50 to 64, Table S2: Association between private health insurance
and mental conditions by race/ethnicity for individuals age 65 and over with Medicare coverage.

Author Contributions: H.J. framed the scope of the paper, conducted literature review, conducted the
statistical analysis, and was the primary text author. E.A. framed the scope of the paper, conducted
literature review, participated in the revision of the statistical analysis, and helped write and revise
the manuscript. Both authors have read and agreed to the published version of the manuscript.

Funding: This work was supported by the U.S. National Institute on Aging (NIA) grant P30
AG043073.


https://www.mdpi.com/1660-4601/18/5/2615/s1
https://www.mdpi.com/1660-4601/18/5/2615/s1

Int. J. Environ. Res. Public Health 2021, 18, 2615 13 of 15

Institutional Review Board Statement: The study was conducted according to the guidelines of
the Declaration of Helsinki and approved by the Institutional Review Board of The University of
Southern California (UP-19-00788).

Informed Consent Statement: Patient consent was waived because the HRS contain de-identified
public data.

Data Availability Statement: Publicly available datasets were analyzed in this study. The data can
be found here: https:/ /hrs.isr.umich.edu/ (accessed on 15 February 2021).

Conflicts of Interest: The authors declare no conflict of interest.

References

1.  Ward, B.W,; Black, LI State and Regional Prevalence of Diagnosed Multiple Chronic Conditions among Adults Aged >18
Years—United States, 2014. CDC Morb. Mortal. Wkly. Rep. 2016, 65, 735-738. [CrossRef]

2. Ward, B.W,; Schiller, J.S.; Goodman, R.A. Multiple Chronic Conditions Among US Adults: A 2012 Update. Prev. Chronic Dis. 2014,
11, E62. [CrossRef]

3.  Banhato, EFC,; Galil, A.G.D.S.; Campos, T.D.S.; Colugnati, F.A.B.; Richter, K.P.; Bastos, M.G.; Cupertino, A.P. Depression
Symptoms among Patients with Multiple Chronic Conditions. J. Depress. Anxiety 2016, 5, 1044-2167.

4.  Lindeboom, M.; Portrait, F.; Van Den Berg, G.J. An econometric analysis of the mental-health effects of major events in the life of
older individuals. Health Econ. 2002, 11, 505-520. [CrossRef]

5. Pruchno, R.A; Wilson-Genderson, M.; Heid, A.R. Multiple Chronic Condition Combinations and Depression in Community-
Dwelling Older Adults. J. Gerontol. Ser. A Biomed. Sci. Med. Sci. 2016, 71, 910-915. [CrossRef]

6. Newman, A.B,; Fitzpatrick, A.L.; Lopez, O.; Jackson, S.; Lyketsos, C.; Jagust, W.; Ives, D.; Dekosky, S.T.; Kuller, L.H. Dementia
and Alzheimer’s Disease Incidence in Relationship to Cardiovascular Disease in the Cardiovascular Health Study Cohort. . Am.
Geriatr. Soc. 2005, 53, 1101-1107. [CrossRef] [PubMed]

7. Nagai, M.; Hoshide, S.; Kario, K. Hypertension and Dementia. Am. |. Hypertens. 2010, 23, 116-124. [CrossRef] [PubMed]

8.  Beydoun, M.A_; Beydoun, H.A.; Wang, Y. Obesity and central obesity as risk factors for incident dementia and its subtypes: A
systematic review and meta-analysis. Obes. Rev. 2008, 9, 204-218. [CrossRef] [PubMed]

9.  Kivipelto, M.; Ngandu, T.; Fratiglioni, L.; Viitanen, M.; Kéreholt, I.; Winblad, B.; Helkala, E.-L.; Tuomilehto, J.; Soininen, H.;
Nissinen, A. Obesity and Vascular Risk Factors at Midlife and the Risk of Dementia and Alzheimer Disease. Arch. Neurol. 2005,
62, 1556-1560. [CrossRef]

10. Cukierman, T.; Gerstein, H.C.; Williamson, ].D. Cognitive decline and dementia in diabetes—systematic overview of prospective
observational studies. Diabetologia 2005, 48, 2460-2469. [CrossRef]

11. Sahathevan, R.; Brodtmann, A.; Donnan, G.A. Dementia, Stroke, and Vascular Risk Factors: A Review. Int. ]. Stroke 2012, 7, 61-73.
[CrossRef] [PubMed]

12.  Plassman, B.L.; Langa, K.M.; McCammon, R.J.; Fisher, G.G.; Potter, G.G.; Burke, ].R.; Steffens, D.C.; Foster, N.L.; Giordani, B.;
Unverzagt, EW.; et al. Incidence of dementia and cognitive impairment, not dementia in the united states. Ann. Neurol. 2011, 70,
418-426. [CrossRef]

13.  Shen, C.; Sambamoorthi, U.; Rust, G. Co-occurring mental illness and health care utilization and expenditures in adults with
obesity and chronic physical illness. Dis. Manag. 2008, 11, 153-160. [CrossRef]

14. Bynum, ].PW,; Rabins, P.V.; Weller, W.; Niefeld, M.; Anderson, G.F,; Wu, A.W. The Relationship between a Dementia Diagnosis,
Chronic Illness, Medicare Expenditures, and Hospital Use. ]. Am. Geriatr. Soc. 2004, 52, 187-194. [CrossRef]

15.  Katon, W.; Ciechanowski, P. Impact of major depression on chronic medical illness. J. Psychosom. Res. 2002, 53, 859-863. [CrossRef]

16. Ozminkowski, R.J.; Musich, S.; Bottone, F.G.; Hawkins, K.; Bai, M.; Untitzer, ].; Hommer, C.E.; Migliori, R.J.; Yeh, C.S. The burden
of depressive symptoms and various chronic conditions and health concerns on the quality of life among those with Medicare
Supplement Insurance. Int. |. Geriatr. Psychiatry 2012, 27, 948-958. [CrossRef] [PubMed]

17.  Tinetti, M.E; Studenski, S.A. Comparative Effectiveness Research and Patients with Multiple Chronic Conditions. N. Engl. J. Med.
2011, 364, 2478-2481. [CrossRef] [PubMed]

18. Sudano, J.J.; Baker, D.W. Explaining US racial/ethnic disparities in health declines and mortality in late middle age: The roles of
socioeconomic status, health behaviors, and health insurance. Soc. Sci. Med. 2006, 62, 909-922. [CrossRef] [PubMed]

19. Brown, E. Work, Retirement, Race, and Health Disparities. Annu. Rev. Gerontol. Geriatr. 2009, 29, 233-249. [CrossRef]

20. Kaiser Family Foundation. Employer-Sponsored Coverage Rates for the Nonelderly by Age. Available online: https:/ /www.kff.
org/other/state-indicator/nonelderly-employer-coverage-rate-by-age / ?currentTimeframe=0&sortModel=%7B%22colld %22:
%?22Location%?22,%?22sort%22:%22asc%22%7D (accessed on 8 February 2021).

21. Blumenthal, D.; Collins, S.R. Health Care Coverage under the Affordable Care Act—A Progress Report. N. Engl. . Med. 2014, 371,
275-281. [CrossRef]

22. Graves, J.A.; Hatfield, L.A.; Blot, W.; Keating, N.L.; McWilliams, ].M. Medicaid Expansion Slowed Rates of Health Decline for

Low-Income Adults in Southern States. Health Aff. 2020, 39, 67-76. [CrossRef] [PubMed]


https://hrs.isr.umich.edu/
http://doi.org/10.15585/mmwr.mm6529a3
http://doi.org/10.5888/pcd11.130389
http://doi.org/10.1002/hec.746
http://doi.org/10.1093/gerona/glw025
http://doi.org/10.1111/j.1532-5415.2005.53360.x
http://www.ncbi.nlm.nih.gov/pubmed/16108925
http://doi.org/10.1038/ajh.2009.212
http://www.ncbi.nlm.nih.gov/pubmed/19927134
http://doi.org/10.1111/j.1467-789X.2008.00473.x
http://www.ncbi.nlm.nih.gov/pubmed/18331422
http://doi.org/10.1001/archneur.62.10.1556
http://doi.org/10.1007/s00125-005-0023-4
http://doi.org/10.1111/j.1747-4949.2011.00731.x
http://www.ncbi.nlm.nih.gov/pubmed/22188853
http://doi.org/10.1002/ana.22362
http://doi.org/10.1089/dis.2007.0012
http://doi.org/10.1111/j.1532-5415.2004.52054.x
http://doi.org/10.1016/S0022-3999(02)00313-6
http://doi.org/10.1002/gps.2806
http://www.ncbi.nlm.nih.gov/pubmed/22025352
http://doi.org/10.1056/NEJMp1100535
http://www.ncbi.nlm.nih.gov/pubmed/21696327
http://doi.org/10.1016/j.socscimed.2005.06.041
http://www.ncbi.nlm.nih.gov/pubmed/16055252
http://doi.org/10.1891/0198-8794.29.233
https://www.kff.org/other/state-indicator/nonelderly-employer-coverage-rate-by-age/?currentTimeframe=0&sortModel=%7B%22colId%22:%22Location%22,%22sort%22:%22asc%22%7D
https://www.kff.org/other/state-indicator/nonelderly-employer-coverage-rate-by-age/?currentTimeframe=0&sortModel=%7B%22colId%22:%22Location%22,%22sort%22:%22asc%22%7D
https://www.kff.org/other/state-indicator/nonelderly-employer-coverage-rate-by-age/?currentTimeframe=0&sortModel=%7B%22colId%22:%22Location%22,%22sort%22:%22asc%22%7D
http://doi.org/10.1056/NEJMhpr1405667
http://doi.org/10.1377/hlthaff.2019.00929
http://www.ncbi.nlm.nih.gov/pubmed/31905074

Int. J. Environ. Res. Public Health 2021, 18, 2615 14 of 15

23.

24.

25.

26.
27.

28.

29.
30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.
49.

50.

51.

52.
53.

Keith, K. Tracking The Uninsured Rate in 2019 and 2020. In Health Affairs Blog; Project HOPE: Bethesda, MD, USA, 2020.
[CrossRef]

Card, D.; Dobkin, C.; Maestas, N. The Impact of Nearly Universal Insurance Coverage on Health Care Utilization: Evidence from
Medicare. Am. Econ. Rev. 2008, 98, 2242-2258. [CrossRef] [PubMed]

Jacobson, G.; Freed, M.; Damico, A.; Neuman, T. A Dozen Facts about Medicare Advantage in 2019. Available online: https:
/ /www.kff.org/medicare/issue-brief/a-dozen-facts-about-medicare-advantage-in-2019/ (accessed on 8 February 2021).
Gold, M. Medicare’s private plans: A report card on Medicare Advantage. Health Aff. 2009, 28, w41-w54. [CrossRef] [PubMed]
Li, Y,; Cen, X,; Cai, X.; Thirukumaran, C.P; Zhou, J.; Glance, L.G. Medicare Advantage Associated With More Racial Disparity
Than Traditional Medicare For Hospital Readmissions. Health Aff. 2017, 36, 1328-1335. [CrossRef]

Keisler-Starkey, K.; Bunch, L.N. Health Insurance Coverage in the United States: 2019; US Census Bureau, U.S. Government
Publishing Office: Washington, DC, USA, 2020.

Flint, J.; Kendler, K.S. The genetics of major depression. Neuron 2014, 81, 484-503. [CrossRef]

Flippen, C.; Tienda, M. Pathways to retirement: Patterns of labor force participation andlabor market exit among the pre-
retirement population by race, Hispanicorigin, and sex. J. Gerontol. Ser. B Psychol. Sci. Soc. Sci. 2000, 55, S14-S27.

Nightingale, D.S.; Wander, S.A. Informal and Nonstandard Employment in the United States; The Urban Institute: Washington, DC,
USA, 2011; pp. 1-7.

Gig Economy Data Hub. Who Participates in the Gig Economy? Available online: https://www.gigeconomydata.org/basics/
who-participates-gig-economy (accessed on 8 February 2021).

Berchick, E.R.; Barnett, J.C.; Upton, R.D. Health Insurance Coverage in the United States: 2018; US Government Printing Office:
Washington, DC, USA, 2019.

Ayanian, ].Z.; Weissman, J.S.; Schneider, E.C. Unmet Health Needs of Uninsured Adults in the United States. JAMA 2000, 284,
2061-2069. [CrossRef]

Finkelstein, A.; Taubman, S.; Wright, B.; Bernstein, M.; Gruber, J.; Newhouse, J.P.; Allen, H.; Baicker, K. The Oregon Health
Insurance Experiment: Evidence from the First Year. Q. J. Econ. 2012, 127, 1057-1106. [CrossRef]

Zeckhauser, R. Medical insurance: A Case Study of the Tradeoff between Risk Spreading and Appropriate incentives. J. Econ.
Theory 1970, 2, 10-26. [CrossRef]

Vega, A.; Porteny, T.; Aguila, E. The Role of Clinics in Determining Older Recent Immigrants” Use of Health Services. . Immigr.
Minority Health 2018, 20, 1468-1475. [CrossRef]

Steffick, D.E. Documentation of Affective Functioning Measures in the Health and Retirement Study; Survey Research Center, Univ. of
Michigan: Ann Arbor, MI, USA, 2000.

Zivin, K; Llewellyn, D.].; Lang, I.A.; Vijan, S.; Kabeto, M.U.; Miller, E.M.; Langa, K.M. Depression among older adults in the
United States and England. Am. J. Geriatr. Psychiatry 2010, 18, 1036-1044. [CrossRef]

Crimmins, E.M.; Saito, Y.; Kim, ].K.; Zhang, Y.S.; Sasson, I.; Hayward, M.D. Educational Differences in the Prevalence of Dementia
and Life Expectancy with Dementia: Changes from 2000 to 2010. . Gerontol. B Psychol. Sci. Soc. Sci. 2018, 73 (Suppl. 1), S20-S28.
[CrossRef]

Ofstedal, M.B.; Fisher, G.G.; Herzog, A.R. Documentation of Cognitive Functioning Measures in the Health and Retirement Study;
University of Michigan: Ann Arbor, MI, USA, 2005.

Ahn, S.; Kim, S.; Zhang, H. Changes in Depressive Symptoms among Older Adults with Multiple Chronic Conditions: Role of
Positive and Negative Social Support. Int. |. Environ. Res. Public Health 2016, 14, 16. [CrossRef] [PubMed]

Tucker-Seeley, R.D.; Li, Y.; Sorensen, G.; Subramanian, S. Lifecourse socioeconomic circumstances and multimorbidity among
older adults. BMC Public Health 2011, 11, 313. [CrossRef] [PubMed]

Wooldridge, ]. M. Econometric Analysis of Cross Section and Panel Data, 2nd ed.; The MIT Press: Cambridge, MA, USA, 2010; Volume
1.

Spanakis, E.K.; Golden, S.H. Race/ethnic difference in diabetes and diabetic complications. Curr. Diabetes Rep. 2013, 13, 814-823.
[CrossRef] [PubMed]

Prus, S.G.; Tfaily, R.; Lin, Z. Comparing racial and immigrant health status and health care access in later life in Canada and the
United States. Can. J. Aging 2010, 29, 383-395. [CrossRef] [PubMed]

Brown, T.N.; Williams, D.R.; Jackson, ].S.; Neighbors, H.W.; Torres, M.; Sellers, S.L.; Brown, K.T. “Being black and feeling blue”:
The mental health consequences of racial discrimination. Race Soc. 2000, 2, 117-131. [CrossRef]

Egede, L.E. Race, ethnicity, culture, and disparities in health care. ]. Gen. Intern. Med. 2006, 21, 667-669. [CrossRef]

Tolbert, J.; Orgera, K.; Key facts about the uninsured population. In Kaiser Family Foundation; 2020. Available online:
https:/ /www.kff.org/uninsured /issue-brief/key-facts-about-the-uninsured-population/ (accessed on 14 February 2021).
Sommers, B.D. Health Care Reform’s Unfinished Work—Remaining Barriers to Coverage and Access. N. Engl. . Med. 2015, 373,
2395-2397. [CrossRef]

de Oliveira, C.; Cheng, J.; Vigod, S.; Rehm, J.; Kurdyak, P. Patients With High Mental Health Costs Incur Over 30 Percent More
Costs Than Other High-Cost Patients. Health Aff. 2016, 35, 36-43. [CrossRef] [PubMed]

Knapp, M. Hidden costs of mental illness. Br. |. Psychiatry 2003, 183, 477-478. [CrossRef] [PubMed]

Prince, M.; Wimo, A.; Guerchet, M.; Ali, G.-C.; Wu, Y.-T.; Prina, M. World Alzheimer Report 2015: The Global Impact of Dementia;
Alzheimer’s Disease International: London, UK, 2015.


http://doi.org/10.1377/hblog20201007.502559
http://doi.org/10.1257/aer.98.5.2242
http://www.ncbi.nlm.nih.gov/pubmed/19079738
https://www.kff.org/medicare/issue-brief/a-dozen-facts-about-medicare-advantage-in-2019/
https://www.kff.org/medicare/issue-brief/a-dozen-facts-about-medicare-advantage-in-2019/
http://doi.org/10.1377/hlthaff.28.1.w41
http://www.ncbi.nlm.nih.gov/pubmed/19029152
http://doi.org/10.1377/hlthaff.2016.1344
http://doi.org/10.1016/j.neuron.2014.01.027
https://www.gigeconomydata.org/basics/who-participates-gig-economy
https://www.gigeconomydata.org/basics/who-participates-gig-economy
http://doi.org/10.1001/jama.284.16.2061
http://doi.org/10.1093/qje/qjs020
http://doi.org/10.1016/0022-0531(70)90010-4
http://doi.org/10.1007/s10903-018-0693-x
http://doi.org/10.1097/JGP.0b013e3181dba6d2
http://doi.org/10.1093/geronb/gbx135
http://doi.org/10.3390/ijerph14010016
http://www.ncbi.nlm.nih.gov/pubmed/28035968
http://doi.org/10.1186/1471-2458-11-313
http://www.ncbi.nlm.nih.gov/pubmed/21569558
http://doi.org/10.1007/s11892-013-0421-9
http://www.ncbi.nlm.nih.gov/pubmed/24037313
http://doi.org/10.1017/S0714980810000358
http://www.ncbi.nlm.nih.gov/pubmed/20731891
http://doi.org/10.1016/S1090-9524(00)00010-3
http://doi.org/10.1111/j.1525-1497.2006.0512.x
https://www.kff.org/uninsured/issue-brief/key-facts-about-the-uninsured-population/
http://doi.org/10.1056/NEJMp1509462
http://doi.org/10.1377/hlthaff.2015.0278
http://www.ncbi.nlm.nih.gov/pubmed/26733699
http://doi.org/10.1192/03-292
http://www.ncbi.nlm.nih.gov/pubmed/14645015

Int. J. Environ. Res. Public Health 2021, 18, 2615 15 of 15

54.

55.

56.

57.

58.

59.

60.

61.

62.

Kaiser Family Foundation. Status of State Medicaid Expansion Decisions: Interactive Map. Available online: https://www.kff.
org/medicaid/issue-brief/status-of-state-medicaid-expansion-decisions-interactive-map/ (accessed on 19 February 2021).
Alang, S.M.; McAlpine, D.D.; Henning-Smith, C.E. Disability, Health Insurance, and Psychological Distress among US Adults.
Soc. Ment. Health 2014, 4, 164-178. [CrossRef] [PubMed]

Shih, R.A.; Concannon, TW,; Liu, J.L.; Friedman, E.M. Improving dementia long-term care a policy blueprint. Rand Health Q.
2014, 4, 2.

McMorrow, S.; Gates, J.A.; Long, S.K.; Kenney, G.M. Medicaid Expansion Increased Coverage, Improved Affordability, and
Reduced Psychological Distress for Low-Income Parents. Health Aff. 2017, 36, 808-818. [CrossRef]

Decker, S.L. Medicaid physician fees and the quality of medical care of Medicaid patients in the USA. Rev. Econ. Househ. 2007, 5,
95-112. [CrossRef]

Goldman, L.E.; Vittinghoff, E.; Dudley, R.A. Quality of Care in Hospitals with a High Percent of Medicaid Patients. Med. Care
2007, 45, 579-583. [CrossRef] [PubMed]

Oostrom, T.; Einav, L.; Finkelstein, A. Outpatient Office Wait Times and Quality of Care for Medicaid Patients. Health Aff. 2017,
36, 826-832. [CrossRef]

Brown, J.R.; Finkelstein, A. The Interaction of Public and Private Insurance: Medicaid and the Long-Term Care Insurance Market.
Am. Econ. Rev. 2008, 98, 1083-1102. [CrossRef]

Ku, L. Medical and Dental Care Utilization and Expenditures under Medicaid and Private Health Insurance. Med. Care Res. Rev.
2009, 66, 456—471. [CrossRef]


https://www.kff.org/medicaid/issue-brief/status-of-state-medicaid-expansion-decisions-interactive-map/
https://www.kff.org/medicaid/issue-brief/status-of-state-medicaid-expansion-decisions-interactive-map/
http://doi.org/10.1177/2156869314532376
http://www.ncbi.nlm.nih.gov/pubmed/25767740
http://doi.org/10.1377/hlthaff.2016.1650
http://doi.org/10.1007/s11150-007-9000-7
http://doi.org/10.1097/MLR.0b013e318041f723
http://www.ncbi.nlm.nih.gov/pubmed/17515786
http://doi.org/10.1377/hlthaff.2016.1478
http://doi.org/10.1257/aer.98.3.1083
http://doi.org/10.1177/1077558709334896

	Introduction 
	Materials and Methods 
	Data Source 
	Analytic Sample 
	Dependent Variable 
	Independent Variables 
	Statistical Analysis 

	Results 
	Sample Characteristics 
	Association between Private Health Insurance and Mental Health 

	Discussion 
	Conclusions 
	References

