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Background-—We examined the prevalence of high burdens and barriers to care among adults with heart disease treatment.

Methods and Results-—The participants were aged 18 to 64 years from the Medical Expenditure Panel Survey–Household
Component (MEPS-HC) for 2010–2015. High burden is out-of-pocket spending on care and insurance premiums >20% of income.
Barriers to care are forgoing and delaying care for financial reasons. Logistic regressions were used to estimate the odds of having
high burdens and barriers. Adults treated for heart disease have odds ratios (ORs) of 2.18 (95% CI, 1.91–2.50) for having high
burden, 2.51 (95% CI, 2.23–2.83) for forgoing care, and 3.57 (95% CI, 3.8–4.13) for delaying care compared with adults without
any chronic condition. Among adults treated for heart disease compared with adults with private group coverage, ORs for having
high burdens were significantly lower among those with public insurance (OR: 0.17; 95% CI, 0.10–0.26) or the uninsured (OR: 0.58;
95% CI, 0.36–0.92) and higher among those with private nongroup insurance (OR: 5.30; 95% CI, 3.26–8.61). Compared with adults
with private group coverage, ORs for delaying care were 2.07 (95% CI, 1.37–3.12) for those with public insurance, 2.64; 95% CI,
1.70–4.10) for those without insurance, and 2.16 (95% CI, 1.24–3.76) for those with private nongroup insurance.

Conclusions-—Public insurance provides protection against high burdens but not against forgoing or delaying care. Future research
should investigate whether and to what extent barriers to care are associated with worse health outcomes and higher costs in the
long term. ( J Am Heart Assoc. 2019;8:e008831. DOI: 10.1161/JAHA.118.008831.)
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H eart disease and stroke are the leading causes of death
in the United States.1 Total direct costs of cardiovas-

cular disease care in the United States were $318 billion (in
2015 dollars) in 2015 and were estimated to more than
double to billion by 2035.2 Addressing effective prevention,
detection, and treatment of heart disease is an essential goal
of public health policies and initiatives such as the Million
Hearts Campaign, Healthy People 2020 (the nation’s 10-year
objectives for improving the health of all Americans), and the
National Quality Strategy.3–5 Million Hearts has aligned efforts
across the country to prevent cardiovascular disease using a

selected set of evidence-based public health and clinical
strategies. Up to 500 000 cardiovascular events may have
been prevented from 2012 through 2016 because of the
Million Hearts initiative. The Healthy People 2020 heart
disease and stroke objective is to improve cardiovascular
health and quality of life through prevention, detection, and
treatment of risk factors for heart attack and stroke; early
identification and treatment of heart attacks and strokes;
prevention of repeated cardiovascular events; and reduction
of deaths from cardiovascular disease.4

Because nonadherence to treatment can lead to higher
long-term costs due to complications and avoidable hospital-
izations,6 it is important to examine factors that lead to
nonadherence. The focus of our study is health-related
financial burdens and barriers to care among patients with
treatment for heart disease. Whereas prior studies have
focused on expenditures for the treatment of heart disease,7–
9 we measured all healthcare expenses within a family as total
health-related expenses, which are a better measure of
financial strain. Furthermore, we examined healthcare burden
relative to income. The share of income spent on health care
is a better measure of health-related burdens than healthcare
expenditures because a given level of health-related expen-
diture is more burdensome for families with lower income.
First, we examined variation in the prevalence of high burdens
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among nonelderly adults by the presence of treated chronic
conditions and specifically among adults with treatment for
heart disease. Second, among patients with treatment for
heart disease, we examined person-level spending on treat-
ment for heart disease versus other conditions. Third, we
examined financial barriers to care, namely, the prevalence of
being unable to get care or delaying care for financial reasons,
among nonelderly adults by the presence of treated chronic
conditions and specifically among adults treated for heart
disease.

Methods
Because of the sensitive nature of the data collected for this
study, requests to access the data set from qualified
researchers trained in human subject confidentiality protocols
may be sent to the US Agency for Healthcare Research and
Quality (AHRQ) at CFACTDC@ahrq.hhs.gov. Researchers and
users with approved research projects can access restricted
data files that have not been publicly released for reasons of
confidentiality at the AHRQ Data Center in Rockville, Mary-
land. This study was covered under the Chesapeake Institu-
tional Review Board AHRQ protocol, Secondary Analysis of
Confidential Data from the Medical Expenditure Panel Survey.
The participants gave informed consent.

The data are from the Medical Expenditure Panel Survey–
Household Component (MEPS-HC), sponsored by the AHRQ.
MEPS-HC is a 2-year rotating panel of households designed to
yield nationally representative estimates of healthcare expen-
ditures for the civilian, noninstitutionalized population. Every

year, a new MEPS-HC panel is selected among a sample of
households from those that participated in the prior year’s
National Health Interview Survey (NHIS). Data are collected
through 5 rounds of interviews and include medical expen-
ditures, insurance coverage, premiums, and other socioeco-
nomic characteristics.10

Because the MEPS-HC is a household survey, the data
collected are self-reported. However, MEPS also includes a
medical provider component that collects data from hospitals,
physicians, home healthcare providers, and pharmacies
identified by MEPS-HC respondents on both the medical
and financial characteristics of medical events. Its purpose is
to supplement and/or replace expenditure information
received from the MEPS-HC respondents about the health
care that was provided to household members in the course
of the survey year.

We pool the 2010–2015 MEPS-HC data to obtain a large
enough sample to make reliable estimates for population
subgroups. The unit of observation is a person aged 18 to 64
years (referred to as adults for brevity) living in nonelderly
families, in which no one is aged ≥65 years. People in families
with members aged ≥65 years are excluded because the older
adults have different healthcare needs and insurance cover-
age options. The pooled MEPS-HC sample has 120 260
observations.

Financial Burdens
Following previous literature,11–17 healthcare burdens are
constructed as the share of family income spent on health-
related expenditures, reflecting the fact that family members
share financial resources. Families are defined as “health
insurance eligibility units,” that is, people related by blood,
marriage, or adoption who would typically be eligible for
coverage under a private family policy.

The numerator of the healthcare burden includes only out-
of-pocket expenses for health care, whereas the numerator of
the total burden also includes family out-of-pocket payments
for health insurance premiums. We use after-tax income as
the denominator of the burden ratio, as taxes reduce
disposable income for the working-age population. Household
income sources include wages, business, interest, dividends,
alimony, trusts or rent, pension, individual retirement account
(ie, IRA), social security, unemployment compensation, work-
ers compensation, veterans income, cash, child support,
sales, public assistance, Supplemental Security Income for
disability, and other income. To construct after-tax income,
we simulated state and federal income taxes (using the
National Bureau of Economic Research’s TAXSIM model)18

and Social Security and Medicare taxes. We impose a $1000
floor for family income to deal with cases in which families
have very low or negative incomes. Following previous

Clinical Perspective

What Is New?

• Among adults treated for heart disease, the prevalence of
high burden is similar among those with private group
coverage (10.1%) and those with public coverage (10.8%); it
is significantly greater among uninsured adults (18.4%) and
highest among adults with private nongroup coverage
(44.8%).

• Among adults treated for heart disease, 11.9% were unable
to get care and 11.5% delayed care, and barriers to care
were highest among those with public coverage and the
uninsured, with 26.5% among the uninsured and 20.3%
among those with public insurance forgoing care for
financial reasons.

What Are the Clinical Implications?

• This study shows that a substantial proportion of patients
do not have the financial means to use recommended
treatments and may delay or go without treatment.
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literature, a high burden is defined as health-related spending
>20% of income.11–17 Results are presented at the person
level, enabling us to quantify the number of people who live in
families with high burden.

Financial Barriers to Care
MEPS collects information on whether surveyed people were
unable to get care (going without care) or delayed care, and if
so, why. These questions are asked separately for 3 types of
services: medical care, dental care, and prescription medica-
tions. Combining financial barrier responses for these 3
services, we constructed 2 measures of financial barriers:
being unable to get care and delaying care for financial
reasons for medical or dental treatment or prescription
medicines. If respondents reported (1) that they could not
afford care; (2) that insurance would not approve, cover or
pay; or (3) that the doctor refused the family’s insurance plan,
they are coded as having financial barriers to care. The
question, “How much of a problem was not receiving care or
being delayed in receiving treatment?” was removed from the
survey questionnaire in 2015. However, our analysis of pre-
2015 data showed that, on average, 80% of those who are
unable to get care and delay care for financial reasons report
it as a big problem.

Medical Conditions
Medical conditions in MEPS-HC were collected from house-
holds verbatim and coded by professional coders using the
International Classification of Diseases, Ninth Revision (ICD-9).
Chronic conditions are defined using the fully specified ICD-9,
Clinical Modification (ICD-9-CM) diagnosis codes and based on
application of the AHRQ Healthcare Utilization Project Chronic
Condition Indicator (CCI)19 and Clinical Classification Software
(CCS)20 tools to theMEPSmedical condition files, which include
conditions associated with medical events, disability days,
and/or days reported as bothersome because of a health issue
during the year. The CCI categorizes all ICD-9-CM diagnosis
codes as chronic or not chronic, with chronic conditions defined
as those lasting ≥12 months that also place limitations on self-
care, independent living, and social interactions or result in the
need for ongoing intervention with medical products, services,
and special equipment. The CCI algorithm originated with work
by a physician panel that reviewed diagnosis codes appearing in
Health Care Utilization Project data.21 This study cannot include
2016 data because chronic condition indicators for 2016 were
not available at the time of writing. Because of the change from
ICD-9-CM to ICD-10-CM codes in 2016, the CCI and CCS tools
are being revised.

Our analysis is based on “treated prevalence,” that is,
people who reported medical treatment for any chronic

condition at any time during a year. We classified people into
3 mutually exclusive categories: heart disease (people with ≥1
medical event associated with CCS code 23), other chronic
condition (people with no medical events associated with
heart disease but who have ≥1 medical event associated with
other chronic conditions), or no chronic condition (people with
no medical events associated with any chronic conditions).
The pooled MEPS-HC sample includes 5332 people with heart
disease, 48 884 people with other chronic conditions, and
66 044 people with no chronic conditions.

Health Insurance
Each person is classified as having private group (employ-
ment-related) insurance, private nongroup (individual) insur-
ance, public insurance, or no coverage. People with no private
or public coverage at any time during the year are classified
as uninsured. We distinguish between 2 types of private
insurance because nongroup insurance is generally more
expensive and provides less generous benefits than group
insurance.22 Marketplace coverage in 2014 and 2015 is
coded as private nongroup coverage because the share of
expenditures paid out-of-pocket among those with market-
place coverage is more similar to private nongroup coverage
than private group coverage. Insurance categories are mutu-
ally exclusive. People with multiple types of coverage during
the year are assigned the coverage with the longest duration
based on monthly insurance indicators. People without major
medical coverage for hospital and physician services who
have only supplemental coverage are classified as uninsured.

Health Insurance Premiums
Data on out-of-pocket premiums are collected from household
respondents for private group coverage, private nongroup
coverage, and supplemental coverage for dental or vision
care. All premium amounts are prorated to account for the
duration of coverage during the year.

Expenditures
Expenditures are classified into 4 service categories: hospital
stays, ambulatory visits (office-based provider and outpatient),
prescription medications, and all other services (emergency
room, home health visits, dental visits, and other). All expen-
diture amounts are adjusted using the Consumer Price Index for
all urban consumers and are reported in 2015 US dollars.

Methods
We present descriptive statistics and odds ratios (ORs) of
having high total burden and financial barriers. The
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regressions were performed using the SAS surveylogistic
procedure. For the sample of nonelderly adults, model 1
controls for medical condition category, age, sex, and race/
ethnicity. For the sample of nonelderly adults with heart
disease, model 1 controls for insurance status, age, sex, and
race/ethnicity. For both samples, model 2 includes insurance
status, marital status, employment, poverty, education,
region, and urbanicity, as well as the variables included in
model 1. Model 1 is presented because controlling for
sociodemographic variables that are highly correlated with
race/ethnicity such as poverty, education, and insurance can
understate the differences in total burden and barriers to care
by race/ethnicity. All estimates are weighted to represent the
US civilian noninstitutionalized population. Standard errors
are corrected to account for the complex design of MEPS,
with Taylor series linearization of the variance.

Results

Burdens by Presence of Chronic Conditions
Table 1 presents components of the burden measures and the
percentages of participants with high healthcare and total
burdens for nonelderly adults with heart disease, those with
other chronic conditions, and those without any chronic condi-
tions. Mean family income among adults with heart disease was
lower compared with adults with other chronic conditions
($50 297 versus $57 551; P<0.01). Mean out-of-pocket

expenditures on healthcare services and premiums were signif-
icantly higher among adults with heart disease compared with
adultswithout chronic conditions ($4124 versus $2558;P<0.01).
Consequently, adults with heart disease were more likely to be
living in familieswith high total burdens comparedwith thosewith
other chronic conditions (12.5% versus 9.3%; P<0.1) and those
with no chronic conditions (12.5% versus 4.6%; P<0.01).

Burden by Insurance Status Among Adults With
Heart Disease
The average annual population of people with treatment for
heart disease was 9.1 million from 2010 to 2015. Among
nonelderly adults with treatment for heart disease, 5.4 million
had private group coverage, 400 000 had private nongroup
coverage, 2.4 million had public coverage, and 800 000 were
uninsured. Table 1 shows that, compared with those with
private group coverage, the prevalence of high total burden
was higher among those with private nongroup coverage
(10.1% versus 44.8%; P<0.01) and among the uninsured
(10.1% versus 18.4%; P<0.01) but similar among those with
public coverage (10.8%).

Regression Analysis Results for Burden by
Presence of Chronic Conditions
In model 1, which controls for age, sex, and race/ethnicity, the
OR for having high total burden was 2.36 (95% CI, 2.08–2.69)

Table 1. Income, Healthcare Expenditures and Percentage With High Out-of-Pocket Burden Among Nonelderly Adults by Medical
Condition and Insurance Status, 2010–2015

n Population (91000)
Mean Family
Income, $ (SE)

Mean Out-of-Pocket
Expenditures, $ (SE)

Percent of People With
High Burden, % (SE)

Healthcare
Services

Healthcare
Services and
Premiums

High Healthcare
Burden*

High Total
Burden†

Presence of chronic conditions

Adults with heart disease 5332 9053 50, 297 (1101) 2005 (75) 4124 (117) 7.0 (0.4) 12.5 (0.6)

Adults with other chronic conditions 48 884 87 597 57 551‡ (657) 1607‡ (27) 3991 (59) 4.6‡ (0.2) 9.3‡ (0.2)

Adults with no chronic conditions 66 044 93 743 50 065 (595) 750‡ (18) 2558‡ (46) 1.5‡ (0.1) 4.6‡ (0.1)

Insurance status among adults with heart disease

Private group insurance 2664 5449 67 104 (1325) 2362 (98) 5243 (143) 3.9 (0.4) 10.1 (0.8)

Private nongroup insurance 185 403 55 036§ (4927) 3230§ (338) 9716‡ (752) 13.9‡ (3.6) 44.8‡ (4.3)

Public insurance 1909 2405 18 080‡ (778) 989‡ (80) 1201‡ (94) 9.3‡ (0.9) 10.8 (1.0)

No coveragek 574 796 30 202‡ (2031) 2014 (203) 2474‡ (246) 17.8‡ (2.4) 18.4‡ (2.4)

Data are from the authors’ calculations using the Medical Expenditure Panel Survey–Household Component (MEPS-HC), 2010–2015. All monetary amounts were converted to 2015 dollars
using Consumer Price Index for all urban consumers.
*High healthcare burden is defined as spending ≥20% of disposable family income on healthcare services.
†High total burden is defined as spending ≥20% of disposable family income on healthcare services and health insurance premiums.
‡Difference from the reference category “adults with heart disease or adults with heart disease and private group insurance” is significant at the 1% level.
§Difference from the reference category “adults with heart disease or adults with heart disease and private group insurance” is significant at the 5% level.
kPremiums for nonelderly adults with no coverage reflect health insurance coverage for supplemental insurance or insurance coverage for other family members.
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among adults treated for heart disease compared with adults
without any chronic conditions (Table 2, column 1). In model 2,
which controls for all sociodemographic characteristics, the OR

for having high total burden was 2.18 (95% CI, 1.91–2.50)
among adults with heart disease compared with adults without
any chronic condition (Table 2, column 2).

Table 2. ORs of Having High Total Burden Among Nonelderly Adults and Nonelderly Adults With Heart Disease, 2010–2015

All Adults, OR (95% CI) Adults With Heart Disease, OR (95% CI)

Model 1 Model 2 Model 1 Model 2

(1) (2) (3) (4)

Chronic condition vs no condition

Heart disease 2.36 (2.08–2.69) 2.18 (1.91–2.50) . . . . . .

Other chronic condition 1.85 (1.72–1.99) 1.98 (1.83–2.15) . . . . . .

Insurance vs private group

Private nongroup . . . 3.67 (3.16–4.26) 6.94 (4.83–9.97) 5.30 (3.26–8.61)

Public . . . 0.17 (0.14–0.19) 1.07 (0.83–1.39) 0.17 (0.10–0.26)

Uninsured . . . 0.38 (0.34–0.43) 2.16 (1.50–3.13) 0.58 (0.36–0.92)

Age group vs 18–39 y

Age 40–54 y 1.12 (1.03–1.23) 1.52 (1.38–1.68) 1.41 (0.99–2.00) 1.61 (1.10–2.34)

Age 55–64 y 1.60 (1.47–1.74) 2.16 (1.96–2.39) 1.88 (1.33–2.66) 2.32 (1.55–3.49)

Sex vs male

Female 1.14 (1.08–1.19) 0.98 (0.93–1.04) 1.16 (0.94–1.43) 0.96 (0.76–1.21)

Race/ethnicity vs white/other

Black 0.78 (0.71–0.85) 0.60 (0.54–0.66) 0.88 (0.70–1.12) 0.69 (0.53–0.89)

Hispanic 0.72 (0.66–0.78) 0.61 (0.55–0.68) 0.95 (0.71–1.29) 0.81 (0.56–1.16)

Marital status vs married

Never married . . . 1.06 (0.96–1.17) . . . 0.95 (0.64–1.40)

Widowed/divorced/separated . . . 0.77 (0.70–0.85) . . . 0.69 (0.50–0.97)

Employment status vs full-time work

Not working . . . 2.58 (2.35–2.84) . . . 2.48 (1.77–3.47)

Part-time worker . . . 1.25 (1.13–1.38) . . . 1.38 (0.94–2.04)

Poverty status vs high income

Poor . . . 20.89 (17.73–24.62) . . . 30.72 (16.91–55.80)

Low income/near poor . . . 8.24 (7.01–9.70) . . . 12.09 (7.22–20.24)

Middle income . . . 3.89 (3.38–4.78) . . . 6.20 (4.06–9.49)

Education vs more than high school

Less than high school . . . 0.84 (0.76–0.94) . . . 0.95 (0.66–1.35)

High school . . . 0.98 (0.88–1.09) . . . 0.79 (0.59–1.07)

Region vs Northeast

Midwest . . . 0.98 (0.86–1.11) . . . 1.25 (0.85–1.85)

South . . . 1.05 (0.92–1.19) . . . 1.18 (0.85–1.64)

West . . . 1.02 (0.90–1.16) . . . 1.18 (0.77–1.81)

Urbanicity

Non-MSA vs MSA . . . 0.91 (0.82–1.03) . . . 1.19 (0.85–1.66)

No. of observations 120 260 120 260 5332 5332

High total burden is defined as spending ≥20% of disposable family income on healthcare services and health insurance premiums. Data are from the authors’ calculations using the
Medical Expenditure Panel Survey–Household Component (MEPS-HC), 2010–2015. MSA indicates metropolitan statistical area; OR, odds ratio.
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Regression Analysis for Burdens by Insurance
Status Among Adults With Heart Disease
In model 1, compared with adults with private group
coverage, ORs for having high total burden were 6.94 (95%
CI, 4.83–9.97) among adults with private nongroup coverage
and 2.16 (95% CI, 1.50–3.13) among the uninsured; ORs were
not significantly different among those with public coverage
(Table 2, column 3). In model 2, compared with adults with
private group coverage, the OR for having high total burden
was 5.30 (95% CI, 3.26–8.61) among adults with private
nongroup coverage. In contrast, the odds of having high total
burden among those with private group coverage were 5.88
times greater than among those with public coverage (OR:
0.17; 95% CI, 0.10–0.26) and 1.72 times greater than
among the uninsured (OR: 0.58; 95% CI, 0.36–0.92; Table 2,
column 4).

Among adults with heart disease, the odds of having high
total burden were greater for older adults, for white compared
with black adults, for married adults compared with those who
were widowed or divorced, and for those who were
unemployed or part-time workers compared with full-time
workers. The OR for having high total burden was 30.72 (95%
CI, 16.91–55.80) among poor participants compared with
adults with high income.

Out-of-Pocket Expenditures Among Adults With
Heart Disease
Table 3 presents person-level out-of-pocket expenditures among
adults with heart disease by service type. Mean total out-of-
pocket expenditures were $1378 overall, $1479 among the
uninsured, and $829 among those with public coverage.
Compared with those with private group coverage, out-of-pocket
expenditures were higher for those with private nongroup
coverage ($1531 versus $2376; P<0.05), lower for those with
public coverage ($1531 versus $829; P<0.01), and similar for
uninsured participants ($1531 versus $1479). Prescription drugs
($536) and ambulatory care ($421) accounted for the largest
share of out-of-pocket expenses. Treatment for heart disease
accounted for 21% of all healthcare expenditures.

Regression Analysis for Financial Barriers to Care
by Presence of Chronic Conditions
In both models 1 and 2, the odds of being unable to get care
among adults with heart disease is 2.51 times (95% CI, 2.23–
2.83) those of adults without any chronic condition (Table 4).
Similarly, in models 1 and 2, the odds of delaying care among
adults with heart disease were 3.58 and 3.57 times those of
adults without any chronic conditions (OR: 3.57; 95% CI,
3.08–4.13; Table 4).

Financial Barriers to Care by Insurance Status
Among Adults With Heart Disease
Table 5 shows that in descriptive analysis, among adults with
heart disease, 11.9% were unable to get care and 11.5% delayed
care for financial reasons. The uninsured group was significantly
more likely than participants with private group coverage to go
without care (26.5% versus 11.9%; P<0.01). Similarly, those with
public insurance were significantly more likely than those with
private group coverage to go without care (20.3% versus 11.9%;
P<0.01). The results were similar for delaying care.

Regression Analysis for Financial Barriers to Care
by Insurance Status Among Adults With Heart
Disease
In model 1, compared with adults with private group coverage,
ORs for being unable to get care were 3.84 (95% CI, 2.98–
4.95) among those with public insurance and 5.87 (95% CI,
4.19–8.22) for the uninsured group (Table 6, column 1). In
model 2, compared with adults with private group coverage,
ORs for being unable to get care were 2.14 (95% CI, 1.42–
3.22) among those with public insurance and 3.91 (95% CI,
2.60–5.90) for the uninsured group (Table 6, column 2).

Similar to forgone care, the differences between insurance
groups for delaying care were attenuated in model 2 once we
controlled for sociodemographic variables compared with
model 1 (Table 6, columns 3 and 4). Focusing on model 2,
compared with adults with private group coverage, the ORs
for delaying care were 2.16 (95% CI, 1.24–3.76) among adults
with private nongroup coverage, 2.07 (95% CI, 1.37–3.12)
among those with public insurance, and 2.64 (95% CI, 1.70–
4.10) among uninsured participants (Table 6, column 4).

We also estimated how the dual-eligible population specif-
ically fares in terms of financial barriers to access to care.
Dual-eligible beneficiaries refers to those qualifying for both
Medicare and Medicaid benefits. In the nonelderly population,
this group is more likely to be disabled and poor but to have
the advantage of Medicare coverage as well as Medicaid.
When we compared dual-eligible participants with others with
public coverage, we found that the probability of financial
barriers to care was not significantly different. The probability
of going without care is 18.0% for the dual-eligible group and
20.0% among others with public coverage. Dual-eligible
participants have twice the total expenditures (a proxy for
healthcare utilization level; $30 743 versus $16 547; P<0.01)
but similar out-of-pocket expenditures as others with public
coverage ($889 versus $855). Consequently, we found that
dual-eligible participants with heart disease have significantly
higher healthcare utilization but similar out-of-pocket expen-
ditures and financial barriers as others with public insurance
(results not shown).

DOI: 10.1161/JAHA.118.008831 Journal of the American Heart Association 6

Cost Burdens Among Adults With Heart Disease Bernard and Fang
O
R
IG

IN
A
L
R
E
S
E
A
R
C
H



Regression Analysis for Financial Barriers to Care
Among Those With High Financial Burden
In theory, a patient who needs care either chooses to get
care and thus may incur high financial burden or chooses
not to get care for financial reasons. However, it is also
possible that a patient who chooses to get care and incurs
high financial burden may still delay care or be unable to

get needed care because of cost. The results for financial
barriers to care by level of burden are presented in Table 7.
We found that the odds of being unable to get care were
not significantly different among adults with high total
burden compared with those with low total burden in both
models 1 and 2 (ORs: 1.35 and 1.04, respectively; Table 7).
The OR for delaying care was 1.74 (95% CI, 1.25–2.43)

Table 3. Mean Out-of-Pocket Expenditures by Service Type Among Nonelderly Adults With Heart Disease by Insurance Status,
2010–2015

Service Type Total Private Group (SE) Private Nongroup (SE) Public (SE) Uninsured (SE)

All services

All health care, $ 1378 1531 2376* 829† 1479

(51) (63) (331) (69) (136)

Heart disease treatment, $ 293 319 493 157† 424

(21) (26) (112) (39) (73)

Heart disease treatment, % 21 21 21 19 29

Prescription drug

All health care, $ 536 552 656 458 599

(21) (25) (118) (43) (70)

Heart disease treatment, $ 81 90 90 52 98

(5) (7) (32) (7) (15)

Heart disease treatment, % 15 16 14 11 16

Ambulatory care

All health care, $ 421 483 1.069† 156† 464

(25) (30) (217) (32) (88)

Heart disease treatment, $ 102 110 189† 50† 164

(11) (10) (48) (28) (57)

Heart disease treatment, % 24 23 18 32 35

Hospital care

All health care, $ 139 171 202 65† 114

(18) (25) (104) (25) (32)

Heart disease treatment, $ 69 84 167 21† 56

(11) (15) (104) (16) (13)

Heart disease treatment, % 49 49 83 33 49

Other services‡

All health care, $ 282 325 449 150† 303

(15) (20) (76) (28) (34)

Heart disease treatment, $ 41 35 46 33† 106

(8) (7) (17) (24) (27)

Heart disease treatment, % 15 11 10 22 35

Data are from the authors’ calculations using the Medical Expenditure Panel Survey–Household Component (MEPS-HC), 2010–2015. All monetary amounts were converted to 2015 dollars
using Consumer Price Index for all urban consumers.
*Difference from the reference category “adults with heart disease and private group insurance” is significant at the 5% level.
†Difference from the reference category “adults with heart disease and private group insurance” is significant at the 1% level.
‡Other services include emergency room, home health visits, dental visits, and other medical expenditures.
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among adults with high total burden, whereas in model 2,
the odds of delaying care were not significantly different
among adults with high total burden compared with
adults with low total burden (Table 7). We found that those

with high financial burden were more likely than those with
low burden to delay getting care, although this
relationship was attenuated by other sociodemographic
characteristics.

Table 4. ORs for Being Unable to Get Care and Delaying Care for Financial Reasons Among Nonelderly Adults, 2010–2015

Unable to Get Care, OR (95% CI) Delayed Care, OR (95% CI)

Model 1 Model 2 Model 1 Model 2

Chronic condition vs no condition

Heart disease 2.51 (2.23–2.83) 2.51 (2.23–2.83) 3.58 (3.10–4.13) 3.57 (3.08–4.13)

Other chronic condition 1.82 (1.69–1.95) 2.22 (2.06–2.39) 2.39 (2.19–2.61) 2.76 (2.52–3.02)

Age group vs 18–39 y

Age 40–54 y 1.13 (1.05–1.22) 1.27 (1.17–1.37) 1.13 (1.04–1.22) 1.21 (1.10–1.32)

Age 55–64 y 1.08 (0.97–1.19) 1.19 (1.06–1.33) 1.16 (1.05–1.29) 1.22 (1.08–1.37)

Sex vs male

Female 1.25 (1.18–1.33) 1.17 (1.10–1.25) 1.38 (1.29–1.47) 1.28 (1.20–1.37)

Race/ethnicity vs white/other

Black 1.21 (1.08–1.34) 0.76 (0.68–0.85) 1.14 (1.02–1.26) 0.80 (0.72–0.89)

Hispanic 1.05 (0.93–1.19) 0.60 (0.52–0.69) 0.82 (0.72–0.94) 0.55 (0.47–0.64)

Insurance vs private group

Private nongroup . . . 1.64 (1.36–1.99) . . . 1.80 (1.50–2.14)

Public . . . 2.38 (2.09–2.71) . . . 2.08 (1.81–2.38)

Uninsured . . . 4.33 (3.86–4.86) . . . 3.34 (2.98–3.75)

Marital status vs married

Never married . . . 1.27 (1.16–1.39) . . . 1.19 (1.07–1.33)

Widowed/divorced/separated . . . 1.72 (1.58–1.88) . . . 1.66 (1.51–1.81)

Employment status vs full-time work

Not working . . . 1.10 (1.01–1.20) . . . 1.08 (0.96–1.20)

Part-time worker . . . 1.10 (1.01–1.19) . . . 1.05 (0.95–1.17)

Poverty status vs high income

Poor . . . 2.81 (2.39–3.31) . . . 2.08 (1.79–2.41)

Low income/near poor . . . 2.93 (2.56–3.35) . . . 2.27 (1.97–2.61)

Middle income . . . 2.14 (1.87–2.44) . . . 1.83 (1.62–2.07)

Education vs more than high school

Less than high school . . . 0.85 (0.77–0.93) . . . 0.74 (0.66–0.83)

High school . . . 0.99 (0.91–1.07) . . . 0.89 (0.81–0.98)

Region vs Northeast

Midwest . . . 1.16 (0.98–1.39) . . . 1.09 (0.94–1.26)

South . . . 1.29 (1.09–1.51) . . . 1.24 (1.08–1.41)

West . . . 1.23 (1.04–1.46) . . . 1.16 (1.01–1.33)

Urbanicity vs MSA

Non-MSA . . . 0.96 (0.82–1.13) . . . 0.94 (0.80–1.10)

No. of observations 120 260 120 260 120 260 120 260

Data are from authors’ calculations using the Medical Expenditure Panel Survey–Household Component (MEPS-HC), 2010–2015. MSA indicates metropolitan statistical area; OR, odds
ratio.
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Burdens and Barriers to Care Among Adults With
Heart Disease Who Have Other Comorbid Chronic
Conditions
Patients treated for heart disease who have at least one
other chronic condition are more likely to have high burden
and financial barriers to care compared to patients who had
only heart disease. We found that the OR for having high
total burden was 1.79 (95% CI, 1.09–2.93) among adults with
heart disease and other chronic conditions compared with
adults who had only heart disease (Table S1). We also found
that the ORs for being unable to get care and delaying care
were 1.70 (95% CI, 1.03–2.81) and 2.11 (95% CI, 1.31–3.38),
respectively, among adults with heart disease and other
chronic conditions compared with adults who had only heart
disease (Table S2). In our sample, 87.5% of adults with heart
disease treatment also had treatment for at least one other
chronic condition. Among patients treated for heart disease
who had at least one other chronic condition, 47.6% had
hyperlipidemia, 24.7% had diabetes mellitus, 33.7% had
mental disorders, and 57.6% had hypertension.

Discussion
Our findings that those with private nongroup insurance have
the highest prevalence of high burden, whereas those with
public insurance and those without insurance have the
highest prevalence of financial barriers to care, are consis-
tent with prior studies on health-related financial burdens
among adults in general and among people with chronic
conditions such as cancer, diabetes mellitus, and hyperten-
sion.11–17 A related line of research has examined the
prevalence of problems paying medical bills, medical debt,
and related fiscal strain among the nonelderly adult popu-
lation.23–26 Estimates of the prevalence of medical debt in
these studies ranged from 16% to 26% in 2015, partly
because of differences in the survey questions about
problems paying medical bills and medical debt. Consistent
with our findings, these studies have shown that problems
paying medical bills and having medical debt are greater
among people with chronic conditions and are associated
with being uninsured, having poor health status, and having

lower income. Furthermore, people who have problems
paying medical bills are more likely to report being unable
to pay for basic necessities like food, heat, or housing and
having difficulty accessing needed health care.

In terms of study limitations, note that our goal was to
examine the prevalence of high burdens among people with
heart disease. It is beyond the scope of this study to
disentangle the multiple potential causal relationships among
health conditions, income (which can be reduced because of
illness), insurance coverage, and healthcare expenditures.
Precisely because a chronic condition such as heart disease
may lead to reduced employment, lower income, and loss of
access to employment-related health insurance, we pre-
sented models that control only for age, sex, and race/
ethnicity. To the extent that having chronic conditions leads
to lower income, estimates from the fully specified models
(model 2) underestimate the effect of chronic conditions on
the prevalence of financial burdens and barriers. Moreover,
we cannot examine the variation in burdens by treatment
type, given sample-size limitations.

We found that although public insurance provides protec-
tion against high burdens, those with public insurance are
more likely to go without or delay care. This finding highlights
the importance of tracking multiple measures of burdens and
access barriers. Although we examined only financial burdens
and barriers, our findings are of relevance to the broader
debate on access to care. For people with chronic conditions
such as heart disease, healthcare expenditures tend to be
persistent over time, so high burdens place a financial strain
on patients that might not be sustainable in the long term.
Several recent studies have suggested that delay of care and
nonadherence with treatment are associated with worse
health outcomes and higher expenditures. In a recent study,
Pezzin et al examined the extent to which barriers to
health care are associated with hospitalizations for ambula-
tory-care–sensitive conditions and related costs.27 Ambula-
tory-care–sensitive conditions are based on the Prevention
Quality Indicators, established by the AHRQ in 2011, which
assume that inpatient hospitalizations for certain conditions
are potentially preventable and may indicate reduced access
to and lower quality of ambulatory care.28,29 Endorsed by the

Table 5. Financial Barriers to Care Among Nonelderly Adults With Treatment for Heart Disease by Insurance Status, 2010–2015

Total Private Group Private Nongroup Public Uninsured

Unable to get care for financial reasons, % (SE) 11.9 6.3 9.2 20.3* 26.5*

(0.6) (0.6) (2.7) (1.3) (2.6)

Delayed care for financial reasons, % (SE) 11.5 6.7 17.2* 18.7* 19.8*

(0.7) (0.6) (3.9) (1.3) (2.5)

Data are from authors’ calculations using the Medical Expenditure Panel Survey–Household Component (MEPS-HC), 2010–2015.
*Difference from the reference category “adults with heart disease and private group insurance” is significant at the 1% level.
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Institute of Medicine,30 lists of these conditions have been
used as indicators in the United States, Canada, England,
Brazil, and other countries.31–36 Pezzin et al found that
people who reported having delayed or not sought needed
medical care because of financial difficulties were statistically

significantly more likely to have an ambulatory-care–sensitive
hospitalization than those who did not experience such
financial barriers (OR: 1.17; 95% CI, 1.02–1.34) and incurred
excess ambulatory-care–sensitive hospitalization costs of
$2082 relative to those reporting no such financial barriers.

Table 6. ORs for Being Unable to Get Care and Delaying Care for Financial Reasons Among Nonelderly Adults With Heart Disease,
2010–2015

Unable to Get Care, OR (95% CI) Delayed Care, OR (95% CI)

Model 1 Model 2 Model 1 Model 2

(1) (2) (3) (4)

Insurance vs private group

Private nongroup 1.46 (0.75–2.85) 1.15 (0.58–2.27) 2.78 (1.61–4.79) 2.16 (1.24–3.76)

Public 3.84 (2.98–4.95) 2.14 (1.42–3.22) 3.29 (2.53–4.26) 2.07 (1.37–3.12)

Uninsured 5.87 (4.19–8.22) 3.91 (2.60–5.90) 3.76 (2.55–5.53) 2.64 (1.70–4.10)

Age group vs 18–39 y

Age 40–54 y 1.53 (1.11–2.09) 1.49 (1.08–2.05) 1.47 (1.05–2.05) 1.46 (1.03–2.08)

Age 55–64 y 1.56 (1.16–2.11) 1.50 (1.08–2.09) 1.58 (1.09–2.30) 1.52 (1.03–2.26)

Sex vs male

Female 1.28 (1.03–1.59) 1.53 (0.91–1.46) 1.20 (0.98–1.48) 1.04 (0.82–1.31)

Race/ethnicity vs white/other

Black 0.90 (073–1.11) 0.83 (0.67–1.03) 0.86 (0.67–1.11) 0.81 (0.63–1.04)

Hispanic 0.71 (0.54–0.95) 0.67 (0.50–0.90) 0.72 (0.50–1.02) 0.73 (0.51–1.05)

Marital status vs married

Never married . . . 1.13 (0.80–1.60) . . . 1.12 (0.79–1.60)

Widowed/divorced/separated . . . 1.60 (1.15–2.21) . . . 1.52 (1.12–2.07)

Employment status vs full-time work

Not working . . . 1.14 (0.84–1.57) . . . 1.29 (0.94–1.77)

Part-time worker . . . 1.07 (0.73–1.55) . . . 1.36 (0.87–2.15)

Poverty status vs high income

Poor . . . 2.38 (1.52–3.71) . . . 1.95 (1.19–3.19)

Low income/near poor . . . 2.56 (1.73–3.80) . . . 2.08 (1.34–3.22)

Middle income . . . 2.49 (1.75–3.56) . . . 2.22 (1.53–3.22)

Education vs more than high school

Less than high school . . . 1.06 (0.78–1.44) . . . 0.77 (0.56–1.05)

High school . . . 0.98 (0.76–1.27) . . . 0.88 (0.68–1.14)

Region vs Northeast

Midwest . . . 1.21 (0.84–1.75) . . . 0.90 (0.62–1.29)

South . . . 1.09 (0.79–1.52) . . . 0.97 (0.70–1.33)

West . . . 1.33 (0.90–1.96) . . . 0.93 (0.65–1.35)

Urbanicity vs MSA

Non-MSA . . . 1.00 (0.77–1.29) . . . 1.11 (0.78–1.57)

No. of observations 5332 5332 5332 5332

Data are from authors’ calculations using the Medical Expenditure Panel Survey–Household Component (MEPS-HC), 2010–2015. MSA indicates metropolitan statistical area; OR, odds
ratio.
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Another study found that delaying time to treatment initiation
beyond 60 days was associated with decreased overall
survival and increased recurrence among patients with head
and neck squamous cell carcinoma.37 A recent systematic

review and meta-analysis of medication nonadherence and its
association with adverse health outcomes in aging popula-
tions concluded that medication nonadherence may be
significantly associated with all-cause hospitalization and

Table 7. ORs for Being Unable to Get Care and Delaying Care for Financial Reasons Among Nonelderly Adults With Heart Disease
by Presence of High Total Burden, 2010–2015

Unable to Get Care, OR (95% CI) Delayed Care, OR (95% CI)

Model 1 Model 2 Model 1 Model 2

Burden vs low total burden

High total burden 1.35 (0.99–1.84) 1.04 (0.75–1.46) 1.74 (1.25–2.43) 1.37 (0.98–1.92)

Age group vs 18–39 y

Age 40–54 y 1.47 (1.08–2.00) 1.49 (1.07–2.05) 1.44 (1.03–2.02) 1.44 (1.02–2.05)

Age 55–64 y 1.47 (1.10–1.97) 1.49 (1.07–2.08) 1.54 (1.07–2.23) 1.48 (1.00–2.21)

Sex vs male

Female 1.27 (1.02–1.57) 1.15 (0.91–1.46) 1.21 (0.99–1.48) 1.04 (0.82–1.3)

Race/ethnicity vs white/other

Black 1.23 (1.01–1.50) 0.83 (0.67–1.03) 1.12 (0.89–1.41) 0.82 (0.64–1.05)

Hispanic 1.01 (0.76–1.35) 0.67 (0.50–0.90) 0.93 (0.66–1.32) 0.73 (0.51–1.05)

Insurance vs private group

Private nongroup . . . 1.14 (0.58–2.23) . . . 1.96 (1.14–3.39)

Public . . . 2.16 (1.43–3.26) . . . 2.22 (1.49–3.31)

Uninsured . . . . . . 2.69 (1.73–4.17)

Marital status vs married

Never married . . . 1.13 (0.80–1.60) . . . 1.13 (0.79–1.60)

Widowed/divorced/separated . . . 1.60 (1.15–2.22) . . . 1.55 (1.13–2.11)

Employment status vs full-time work

Not working . . . 1.14 (0.83–1.56) . . . 1.24 (0.90–1.70)

Part-time worker . . . 1.06 (0.73–1.55) . . . 1.35 (0.85–2.14)

Poverty status vs high income

Poor . . . 2.35 (1.48–3.72) . . . 1.74 (1.08–2.82)

Low income/near poor . . . 2.54 (1.69–3.81) . . . 1.93 (1.26–2.98)

Middle income . . . 2.48 (1.72–3.57) . . . 2.10 (1.45–3.05)

Education vs more than high school

Less than high school . . . 1.06 (0.78–1.44) . . . 0.77 (0.57–1.06)

High school . . . 0.98 (0.76–1.27) . . . 0.89 (0.69–1.16)

Region vs Northeast

Midwest . . . 1.21 (0.84–1.75) . . . 0.89 (0.62–1.28)

South . . . 1.09 (0.79–1.52) . . . 0.96 (0.70–1.32)

West . . . 1.33 (0.90–1.96) . . . 0.93 (0.64–1.34)

Urbanicity vs MSA

Non-MSA . . . 1.00 (0.77–1.29) . . . 1.11 (0.78–1.57)

No. of observations 5332 5332 5332 5332

Data are from authors’ calculations using the Medical Expenditure Panel Survey–Household Component (MEPS-HC), 2010–2015. High total burden is defined as spending ≥20% of
disposable family income on healthcare services and health insurance premiums. MSA indicates metropolitan statistical area; OR, odds ratio.
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mortality in older people.38 However, the evidence is less
clear on whether preventive care and specific heart disease
treatments save costs and improve health in the long term.39–
41 Future research should investigate whether and to what
extent going without or delaying care for heart disease is
associated with worse health outcomes and higher health-
care costs in the long term.
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SUPPLEMENTAL MATERIAL 
  



Table S1. The odds ratio of having high total burdens1 among non-elderly adults with heart disease by presence of multiple chronic 
conditions, 2010-2015 

 

 Adults with heart disease     
 Model 1 (95% CI) Model 2 (95% CI)    

Multiple chronic condition vs heart disease only     
Multiple chronic condition 2.08 (1.34-3.23) 1.79 (1.09-2.93)    
Insurance vs private group      
Private non-group 7.30 (5.04-10.59) 5.51 (3.39-8.96)    
Public 1.02 (0.79-1.33) 0.16 (0.10-0.26)    
Uninsured 2.20 (1.53-3.18) 0.59 (0.37-0.94)    
Age group vs 18-39      
Age 40-54 1.19 (0.82-1.72) 1.40 (0.94-2.09)    
Age 55-64 1.51 (1.03-2.20) 1.98 (1.28-3.05)    
Female vs male 1.15 (0.93-1.42) 0.96 (0.76-1.22)    
Race/ethnicity vs white/other      
Black 0.88 (0.70-1.11) 0.68 (0.53-0.89)    
Hispanic 0.97 (0.72-1.31) 0.81 (0.57-1.17)    
Marital status vs married      
Never married  0.95 (0.65-1.40)    
Widowed/divorced/separated  0.68 (0.49-0.95)    
Employment status vs full time work      
Not working   2.35 (1.69-3.29)    
Part time worker  1.36 (0.92- 2.01)    
Poverty status vs high income      
Poor   31.04 (17.06-56.48)    
Low income/near poor  12.35 (7.35-20.75)    
Middle income  6.26 (4.08-9.61)    
Education vs > High school      
Less than high school  0.93 (0.66-1.33)    
High school  0.78 (0.58-1.05)    
Region vs Northeast      
Midwest  1.24 (0.84-1.83)    
South  1.19 (0.85-1.66)    



West  1.19 ( 0.78-1.83)    
Non-MSA vs MSA  1.17 (0.84-1.64)    
Number of observations 5,332 5,332    
Source: Authors' calculations using the Medical Expenditure Panel Survey-Household Component, 2010-2015.   
1 High total burden is defined as spending 20% or more of disposable family income on health care services and health insurance premiums. 

CI= confidence interval 

  



Table S2. The odds ratio of being unable to get care and delaying care due to financial reasons among non-elderly adults  with heart disease  
by presence of multiple chronic conditions, 2010-2015 

 Was unable to get care (95% CI) Delayed care (95% CI)     
 Model 1 Model 2 Model 1 Model 2     
         

Multiple chronic condition vs heart disease only        
Multiple chronic condition 1.78 (1.05-3.00) 1.70 (1.03-2.81) 2.17 (1.37-3.45) 2.11 (1.31-3.38)     
Insurance vs private group         
Private non-group 1.49 (0.76-2.94) 1.18 (0.59-2.36) 2.89 (1.68-4.95) 2.24 (1.28-3.89)     
Public 3.69 (2.87-4.76) 2.13 (1.41-3.21) 3.13 (2.41-4.06) 2.06 (1.36-3.11)     
Uninsured 5.98 (4.27-8.37) 4.04 (2.67-6.10) 3.84 (2.61- 5.65) 2.75 (1.77-4.28)     
Age group vs 18-39         
Age 40-54 1.34 (0.95-1.91) 1.33 (0.92-1.93) 1.24 (0.89-1.73) 1.26 (0.89-1.79)     
Age 55-64 1.34 (0.94-1.89) 1.32 (0.90-1.93) 1.29 (0.89-1.87) 1.27 (0.87-1.88)     
Female vs male 1.28 (1.03-1.58) 1.15 (0.91-1.45) 1.19 (0.97-1.47) 1.04 (0.82-1.31)     
Race/ethnicity vs white/other         
Black 0.91 (0.74-1.12) 0.84 (0.67-1.04) 0.87 (0.68-1.12) 0.82 (0.64-1.05)     
Hispanic 0.73 (0.55-0.97) 0.68 (0.51-0.91) 0.74 (0.52-1.04) 0.74 (0.51-1.06)     
Marital status vs married         
Never married  1.13 (0.80-1.61)  1.12 (0.79-1.60)     
Widowed/divorced/separated  1.57 (1.13-2.17)  1.49 (1.09-2.03)     
Employment status vs full time work         
Not working   1.09 (0.79-1.49)  1.20 (0.87-1.68)     
Part time worker  1.05 (0.72-1.53)  1.34 (0.84-2.13)     
Poverty status vs high income         
Poor   2.40 (1.53-3.76)  1.96 (1.19-3.23)     
Low income/near poor  2.61 (1.76-3.90)  2.13 (1.36-3.32)     
Middle income  2.52 (1.77-3.61)  2.25 (1.54-3.27)     
Education vs > High school         
Less than high school  1.05 (0.77-1.43)  0.76 (0.56-1.04)     
High school  0.98 (0.75-1.26)  0.87 (0.67-1.13)     
Region vs Northeast         



Midwest  1.18 (0.82-1.71)  0.87 (0.60-1.26)     
South  1.08 (0.78-1.50)  0.96 (0.69-1.32)     
West  1.33 ( 0.90-1.97)  0.93 (0.65-1.35)     
Non-MSA vs MSA  0.99 (0.77-1.28)  1.10 (0.78-1.55)     
Number of observations 5,332 5,332 5,332 5,332     
Source: Authors' calculations using the Medical Expenditure Panel Survey-Household Component, 2010-2015.     
1 High total burden is defined as spending 20% or more of disposable family income on health care services and health insurance premiums.  

CI= confidence interval 

 

 

 


