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ORIGINAL RESEARCH

Out- of- Pocket Annual Health Expenditures 
and Financial Toxicity From Healthcare 
Costs in Patients With Heart Failure in the 
United States
Stephen Y. Wang , MD, MPH*; Javier Valero- Elizondo, MD, MPH*; Hyeon- Ju Ali, MD;  
Ambarish Pandey , MD, MSCS; Miguel Cainzos- Achirica , MD, PhD, MPH; Harlan M. Krumholz , MD, SM;  
Khurram Nasir , MD, MPH; Rohan Khera , MD, MS

BACKGROUND: Heart failure (HF) poses a major public health burden in the United States. We examined the burden of out- of- 
pocket healthcare costs on patients with HF and their families.

METHODS AND RESULTS: In the Medical Expenditure Panel Survey, we identified all families with ≥1 adult member with HF during 
2014 to 2018. Total out- of- pocket healthcare expenditures included yearly care- specific costs and insurance premiums. We 
evaluated 2 outcomes of financial toxicity: (1) high financial burden— total out- of- pocket healthcare expense to postsubsist-
ence income ratio of >20%, and (2) catastrophic financial burden with the ratio of >40%— a bankrupting expense defined by 
the World Health Organization. There were 788 families in the Medical Expenditure Panel Survey with a member with HF rep-
resenting 0.54% (95% CI, 0.48%– 0.60%) of all families nationally. The overall mean annual out- of- pocket healthcare expenses 
were $4423 (95% CI, $3908– $4939), with medications and health insurance premiums representing the largest categories 
of cost. Overall, 14% (95% CI, 11%– 18%) of families experienced a high burden and 5% (95% CI, 3%– 6%) experienced a 
catastrophic burden. Among the two- fifths of families considered low income, 24% (95% CI, 18%– 30%) experienced a high 
financial burden, whereas 10% (95% CI, 6%– 14%) experienced a catastrophic burden. Low- income families had 4- fold greater 
risk- adjusted odds of high financial burden (odds ratio [OR] , 3.9; 95% CI, 2.3– 6.6), and 14- fold greater risk- adjusted odds of 
catastrophic financial burden (OR, 14.2; 95% CI, 5.1– 39.5) compared with middle/high- income families.

CONCLUSIONS: Patients with HF and their families experience large out- of- pocket healthcare expenses. A large proportion 
encounter financial toxicity, with a disproportionate effect on low- income families.

Key Words: costs of care ■ financial hardship ■ financial toxicity ■ out- of- pocket

Heart failure (HF) affects over 5.4 million individuals 
in the United States,1 costing the US healthcare 
system nearly 31 billion dollars every year. With 

the aging population, the healthcare costs of HF are 
projected to increase to 50 billion by 2030.2 Patients 
with HF experience 4- fold higher overall 2- year health-
care expenditures compared with individuals without 

HF.3 The costs incurred by patients with HF represent 
those for inpatient care for decompensated HF, outpa-
tient care for longitudinal management of disease, and 
chronic therapy.4

In the contemporary era, one area of rapidly grow-
ing cost in HF is the advent of new medical therapies.5 
The expenses for chronic therapy are expected to 
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continue to increase, beginning with the emergence of 
neprilysin inhibitors in 2015. Despite the improvements 
in outcomes, these medications can represent a major 
cost burden for patients, with Medicare beneficiaries 
paying well over $1000 in out- of- pocket costs per year 
for these medications.6,7 With clinical guidelines sup-
porting a broader use of these drugs for their effects 
on patient outcomes, the financial implications of HF 
management, both to patient as out- of- pocket expen-
ditures,8 and to the society as the overall cost of care 
are likely to continue to grow.

Despite growing knowledge of the burgeoning cost 
of HF to the healthcare system, the literature is lim-
ited on costs that directly affect patients. We aimed 
to examine the financial implications of out- of- pocket 
healthcare spending in patients with HF and their fam-
ilies in the contemporary era.

METHODS
The Medical Expenditure Panel Survey (MEPS), a yearly 
cross- sectional survey of US families by the Agency of 
Healthcare Research and Quality, is a representative 
sample of the noninstitutionalized national US popula-
tion,9 capturing information on demographic charac-
teristics, medical conditions, healthcare expenditures, 
and insurance coverage and spending. All data and 
materials are publicly available online and can be ac-
cessed at https://meps.ahrq.gov/mepsw eb/. For our 
study, we used the “household component” of MEPS, 
which is a detailed, serial survey of families on demo-
graphic characteristics, current health status and med-
ical history, medical services used, amount and source 
of health expenditures, healthcare access, health 

insurance coverage, and socioeconomic status. Each 
year, a new panel of households is sampled based on 
respondents during the previous year’s National Health 
Interview Survey. Approximately 15  000 families are 
sampled annually through a complex survey sampling 
design, with oversampling of Black, Hispanic, and 
Asian individuals. Overall response rates were ≈44% to 
49% in the years 2014 to 2018.10 Families and individu-
als were given weights based on demographic pro-
portions in the overall US population.11 To account for 
nonresponders, household analytic weights were first 
adjusted for individual and household nonresponse 
and then to national population totals. Estimates de-
rived from MEPS are finally benchmarked for consist-
ency against the National Health Interview Survey.12,13 
Because this study used only publicly available data, 
institutional review board approval was not required.

Study Population
We used the most recent 5  years of data spanning 
calendar years 2014 through 2018 for this study. We 
included all families with individuals 18  years old or 
older with HF, which was defined using International 
Classification of Diseases, Ninth Revision (ICD- 9) or 
Tenth Revision (ICD- 10) Clinical Modification (CM) 
codes (428 or I50, respectively) generated through 
coding transcribed interviews conducted by trained 
interviewers.11 Because the burden of healthcare costs 
is often shared within households,14 families were des-
ignated as the primary unit of measurement, as has 
been done in prior studies.15 Families were defined as 1 
or more people related by birth, marriage, or adoption, 
and residing together. Unrelated individuals living in the 
same household were treated as separate families.16

Study Covariates
We identified demographic features of the index indi-
viduals with HF included in the survey including age, 
sex, and race/ethnicity (categorized as non- Hispanic 
White, non- Hispanic Black, Hispanic, and other, which 
included Asian, American Indian, and those of multi-
ple racial origins). Educational attainment was catego-
rized as less than high school, high school or Graduate 
Equivalency Degree, and some college or higher. 
Health insurance status was categorized into private 
insurance, public insurance, and uninsured; and cen-
sus region was categorized as Northeast, Midwest, 
South, and West.

Medical comorbidities were based on standard-
ized questionnaires that evaluated whether a med-
ical provider had diagnosed an individual with a 
given condition, encoded as Clinical Classifications 
Software/ICD- 9- CM/ICD- 10- CM codes and/or self- 
report (Table S1). For this study, we included athero-
sclerotic cardiovascular disease (ASCVD, inclusive of 

CLINICAL PERSPECTIVE

What Is New?
• One in 7 families with a member with heart 

failure and 1 in 4 of low- income families with a 
member with HF experience financial toxicity 
from out- of- pocket healthcare costs, spending 
over 20% of their postsubsistence income on 
healthcare expenses in a given year.

• Health insurance premiums and medication 
costs represent the largest categories of out- of- 
pocket healthcare spending among families of 
patients with heart failure.

What Are the Clinical Implications?
• Financial toxicity represents an additional chal-

lenge for families of patients with heart failure, 
with a disproportionate effect on low- income 
families.

https://meps.ahrq.gov/mepsweb/


J Am Heart Assoc. 2021;10:e022164. DOI: 10.1161/JAHA.121.022164 3

Wang et al Out- of- Pocket Health Expenditures in Heart Failure

coronary artery, cerebrovascular, and peripheral artery 
disease), arthritis, cancer, asthma, chronic obstruc-
tive pulmonary disease, hepatitis, and chronic kidney 
disease. Additionally, we identified risk factors of car-
diovascular disease including hypertension, diabetes 
mellitus, obesity, dyslipidemia, prior or active smoking, 
and measures of physical activity to identify insuffi-
cient physical activity, defined as less than moderate 
physical activity 5 times per week.17 We also defined a 
composite cardiovascular risk factor profile based on 
binary variables of current smoking status, diabetes 
mellitus status, hypertension status, insufficient physi-
cal activity, dyslipidemia, and obesity, and categorized 
as optimal (0– 1 factors), average (2– 3 factors), or poor 
(≥4 factors).

Study Exposure
We used 2 main indicators of economic status for 
analyses of financial burden: (1) income and (2) insur-
ance status. Income was defined as total annual family 
income, compiled from diverse data sources, including 
wages, social security, and veteran pay,18 and was op-
erationalized into low income and middle/high income. 
Low income was defined as a family income below 
200% of the federal poverty limit, and middle/high in-
come was defined as >200% of the federal poverty 
limit, as used in previous studies.15,19

We also operationalized insurance status as either 
private insurance, public insurance, or uninsured. 
Private insurance included all group or non- group 
private insurance programs, and public insurance 
included Medicaid, Medicare, Tricare, or other state- 
funded public insurance.16 Insurance provider was 
reported as a monthly field. If covered by both pri-
vate and public insurance, the individual was defined 
based on the insurance type that provided coverage 
for the largest number of months in a given year. 
Patients were defined as uninsured if they did not 
have health insurance for even 1 month in a calendar 
year. Insurance status of the family was defined by 
the insurance coverage of the index individual with 
HF.

Study Outcomes
We defined a set of outcomes that assessed both 
the absolute out- of- pocket healthcare spending and 
out- of- pocket spending as a function of income. For 
each calendar year, total out- of- pocket healthcare 
expenses were defined as the sum of a family’s yearly 
health insurance premiums and out- of- pocket spend-
ing on direct healthcare services including inpatient 
hospitalizations, outpatient care, medications, emer-
gency department visits, and other healthcare spend-
ing including medical equipment. Copayment and 
deductible costs were included in these categories. 

These costs were ascertained through interview of 
participants, who were frequently encouraged to use 
objective information such as billing records when it 
was available to them.16 To ascertain which category 
of healthcare cost contributed the greatest extent to 
financial burden, we specifically determined the larg-
est out- of- pocket cost category for each family.

We defined accepted measures of financial tox-
icity from healthcare costs based on the propor-
tionate spending on healthcare relative to income. 
Consistent with definitions laid out by the World 
Health Organization and the World Bank, we com-
puted an annual income measure that accounted for 
food- related spending (or subsistence expenses).20 
This annual postsubsistence income was defined 
as annual family income minus the annual income- 
group specific food expenses, based on nomograms 
from the Bureau of Labor Statistics.21

We calculated the ratio of annual total out- of- 
pocket healthcare expenditures divided by annual 
household post- subsistence income. High financial 
burden was defined as health expenses represent-
ing higher than 20% of annual postsubsistence in-
come. Similarly, catastrophic financial burden was 
defined as healthcare expenses representing higher 
than 40% of postsubsistence income.22 These defi-
nitions represent situations where health insurance 
coverage is insufficient in preventing significant 
healthcare- related out- of- pocket- spending. In par-
ticular, a catastrophic financial burden represents 
a measure of health spending used by the World 
Health Organization to identify expenses that are 
likely to be financially ruinous.20 In order to generate 
a more conservative estimate, families were not in-
cluded in subgroup analyses if their postsubsistence 
income was <$0, ≈5% (46 of 834) of families.15

Statistical Analysis
We used survey- specific analytic methods that ac-
counted for the multistage probability sampling design 
of the MEPS,23 explicitly accounting for the strati-
fied sampling and clustering of the data within sam-
pling units, as well as using the appropriate sampling 
weights to obtain national- level estimates. We used 
the Stata 14 (College Station, TX) "svy" package for all 
analyses. Our approach followed the methodological 
best practices for survey data. A 2- sided P value of 
<0.05 was deemed statistically significant.

First, we compared baseline characteristics, overall 
and by income groups, using analysis of variance for 
continuous variables and chi- square tests for categori-
cal variables. Then, we examined annual cost for each 
category of out- of- pocket health costs by each demo-
graphic, socioeconomic, and health status category. 
We then evaluated temporal trends in out- of- pocket 



J Am Heart Assoc. 2021;10:e022164. DOI: 10.1161/JAHA.121.022164 4

Wang et al Out- of- Pocket Health Expenditures in Heart Failure

healthcare expenses across the study years using 
survey linear regression of log- transformed incomes. 
Next, we described the most expensive category of 
out- of- pocket expenses across income and insurance 
categories. All costs and incomes in our analyses were 
inflation adjusted to year 2018.24

Next, we calculated the proportion of high and cat-
astrophic financial burden by age, sex, income cate-
gory, and insurance status. Owing to small numbers 
of uninsured in our study population (n=15), we fo-
cused on the 2 groups of insurance: public and pri-
vate. Logistic regression was used to determine odds 
ratios (ORs) of financial burden by socioeconomic 
subgroups, adjusted for age, sex, race/ethnicity, car-
diovascular disease risk factor profile, ASCVD, chronic 
kidney disease, and cancer.

In the 5 cases (0.6%) where 2 members of the 
same family had HF, we included both members in 
the assessment of out- of- pocket costs. However, we 
randomly included 1 of the 2 individuals for defining 
characteristics in risk adjusted assessments of finan-
cial burden.

RESULTS
Population Characteristics of Patients 
With Heart Failure
There were 788 families with one or more members 
with HF, representing an estimated 1.7  million (95% 
CI, 1.5– 1.9 million) or 0.54% (95% CI, 0.49%– 0.61%) 
of US families nationally. Mean age of members with 
HF was 70 (95% CI, 69– 71) years, 51% (95% CI, 46%– 
56%) were men, and 15% (95% CI, 12%– 19%) were 
non- Hispanic Black; 42% of families were from the 
South region. Overall, 37% (95% CI, 32%– 42%) were 
represented in low- income families. A total of 51% 
(95% CI, 45%– 56%) had private insurance, 48% (95% 
CI, 43%– 53%) had public insurance, and 2% (95% CI, 
1%– 3%) were uninsured. In terms of comorbidities, 
49% (95% CI, 44%– 55%) of index members with HF 
had 4 or more cardiovascular disease risk factors. Of 
all members with HF, 74% (95% CI, 69%– 78%) also 
had ASCVD, 32% (95% CI, 27%– 38%) had cancer, 
33% (95% CI, 28%– 39%) had chronic obstructive pul-
monary disease, and 46% (95% CI, 41%– 51%) had 
chronic kidney disease (Table 1). Only 15% of individu-
als with HF were employed (Figure  S1), and 51% of 
families had no members who were employed.

Out- of- Pocket Healthcare Costs
The mean family out- of- pocket expenditures was 
$4423 (95% CI, $3908– $4939) (Table 2), with premi-
ums of $1614 (95% CI, $1346– $1882), and mean out- 
of- pocket expenditures of $185 (95% CI, $93– $278) for 

inpatient care, $584 (95% CI, $453– $715) for outpa-
tient care, $1078 (95% CI, $896– $1262) for medica-
tions, and $39 (95% CI, $24– $54) for emergency care 
(Table 3).

Certain characteristics of the index patient with HF 
were associated with total out- of- pocket expenditures 
in these descriptive analyses. Age over 65 years, male 
sex, non- Hispanic White race/ethnicity, and presence 
of diabetes mellitus were associated with larger out- 
of- pocket expenses, compared with age <65  years, 
female sex, non- Hispanic Black race/ethnicity, and 
absence of diabetes mellitus, respectively. Middle/high 
income individuals with HF had greater total out- of- 
pocket health expenditures than low- income individ-
uals with HF, at $5442 (95% CI, $4860– $6024) versus 
$2698 (95% CI, $1875– $3521) (P<0.01). Finally, individ-
uals with private insurance had greater out- of- pocket 
healthcare expenditures than individuals with public 
insurance ($6073 [95% CI, $5193– $6954]) for private 
insurance, $2666 (95% CI, $2177– $3155) for public in-
surance (P<0.01).

In analyses of temporal trends between 2014 and 
2018, there were no significant differences in family 
income, premium costs, or out- of- pocket healthcare 
costs by year among families, either overall nor by in-
come strata (Table 4).

Category of Highest Out- of- Pocket 
Healthcare Expenses
The most expensive out- of- pocket category of spend-
ing in HF was medications in 36% (95% CI, 32%– 41%) 
and health insurance premiums in 32% (95% CI, 28%– 
37%) of families, with outpatient and inpatient care ex-
penses representing the most expensive category in 
12% (95% CI, 9%– 15%) and 4% (95% CI, 2%– 6%) of 
families, respectively (Table S2).

Medications represented the largest category of 
health spending in nearly twice as many low- income 
families compared with middle/high- income fami-
lies (50% [95% CI, 43%– 57%] of low- income fam-
ilies versus 28% [95% CI, 23%– 34%] of middle/high 
income families) (Figure  1A). In contrast, 43% (95% 
CI, 37%– 50%) of middle/high income families spent 
most out- of- pocket costs on health insurance premi-
ums, compared with 13% (95% CI, 10%– 18%) of low- 
income families.

Across insured groups, premiums were the greatest 
category of healthcare spending in patients with pri-
vate insurance, whereas medications were the great-
est category in the publicly insured (Figure 1B). Among 
families with either private or public insurance, inpa-
tient costs was the great category of spending in only 
4% of families (95% CI, 2%– 9% for private insurance, 
and 95% CI, 2%– 6% for public insurance). Among 
families without insurance, inpatient costs were the 
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Table 1. Baseline Characteristics of Individuals With HF, Stratified by Income Level, From the MEPS 2014 to 2018

Overall Low Income Middle/High Income P Value

Age (y), mean (95% CI) 70 (69– 71) 69 (67– 71) 71 (69– 72) 0.19

Sex, % (95% CI) <0.01

Male 51 (46– 56) 39 (31– 47) 58 (52– 65)

Female 49 (44– 54) 61 (53– 69) 42 (36– 48)

Race/ethnicity, % (95% CI) <0.01

Non- Hispanic White 73 (69– 78) 66 (59– 72) 78 (72– 83)

Non- Hispanic Black 15 (12– 19) 23 (18– 29) 11 (7– 15)

Hispanic 6 (4– 8) 7 (5– 11) 5 (3– 8)

Other† 5 (4– 8) 4 (2– 7) 6 (4– 11)

Education level, % (95% CI) <0.01

Less than high school 13 (10– 17) 20 (16– 27) 8 (5– 14)

High school/graduate 
equivalency degree & 
equivalent

44 (39– 49) 46 (38– 55) 42 (36– 49)

Some college or higher 43 (38– 49) 33 (26– 42) 49 (42– 56)

Insurance type, % (95% CI) <0.01

Private 51 (45– 56) 28 (22– 35) 64 (58– 70)

Public 48 (43– 53) 70 (63– 76) 35 (29– 41)

Uninsured 2 (1– 3) 2 (1– 4) 1 (0– 3)

Census region, % (95% CI) 0.51

Northeast 15 (11– 21) 17 (11– 26) 14 (9– 21)

Midwest 29 (24– 35) 26 (20– 33) 30 (24– 38)

South 42 (37– 48) 45 (37– 54) 41 (34– 48)

West 14 (11– 18) 12 (1– 18) 15 (11– 20)

Hypertension, % (95% CI) 88 (85– 91) 93 (86– 88) 86 (80– 90) <0.01

Diabetes mellitus, % (95% CI) 46 (41– 51) 41 (34– 49) 48 (42– 55) 0.18

Dyslipidemia, % (95% CI) 77 (73– 82) 76 (69– 82) 78 (72– 83) 0.63

Smoker, % (95% CI)* 12 (9– 17) 21 (14– 30) 8 (5– 13) <0.01

Obesity, % (95% CI)* 49 (44– 55) 52 (44– 60) 47 (40– 55) 0.37

Sufficient physical activity, % 
(95% CI)

25 (22– 29) 23 (18– 29) 26 (22– 31) 0.40

Cardiovascular risk factor 
profile, % (95% CI)

0.24

Optimal 7 (5– 10) 6 (3– 10) 8 (5– 12)

Average 44 (39– 49) 40 (33– 48) 46 (39– 52)

Poor 49 (44– 55) 54 (47– 62) 47 (40– 53)

Atherosclerotic cardiovascular 
disease, % (95% CI)

74 (69– 78) 75 (68– 81) 73 (67– 78) 0.70

Arthritis, % (95% CI) 71 (66– 75) 73 (67– 79) 70 (63– 75) 0.40

Cancer, % (95% CI) 32 (27– 38) 27 (20– 34) 36 (29– 44) 0.08

Asthma, % (95% CI) 22 (18– 26) 33 (26– 40) 15 (11– 21) <0.01

Chronic obstructive pulmonary 
disease, % (95% CI)

33 (28– 39) 42 (34– 50) 28 (22– 35) <0.01

Hepatitis, % (95% CI) 0 (0– 1) 0 (0– 3) 0 (0– 2) 0.87

Chronic kidney disease, % 
(95% CI)

46 (41– 51) 46 (38– 55) 46 (40– 52) 0.90

Low income level, % (95% CI) 37 (32– 42) NA NA NA

HF indicates heart failure; and MEPS, Medical Expenditure Panel Survey.
*2017 year does not have data on obesity, and 2018 year does not have data on smoking status.
†Other includes Asian, American Indian, and those of multiple racial origins.
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Table 2. Total Out- of- Pocket Healthcare Costs of Care for Families With 1 or More Members With HF, From the MEPS 2014 
to 2018

Characteristic
No. in National Population ×1000 

Families (95% CI)
OOP Expenditures,  

$ (95% CI)
Total OOP Health Services 

Cost, $ (95% CI)

Overall 1701 (1501– 1900) 4423 (3908– 4939) 2809 (2409– 3209)

Age, y

18– 64 501 (416– 586) 3455 (2792– 4117) 1861 (1487– 2235)

≥ 65 1199 (1025– 1374) 4828 (4146– 5509) 3205 (2661– 3749)

Sex

Male 868 (735– 1001) 5326 (4456– 6196) 3389 (2697– 4080)

Female 832 (705– 960) 3482 (3047– 3916) 2204 (1830– 2579)

Race/ethnicity

Non- Hispanic White 1249 (1071– 1428) 4931 (4265– 5597) 3251 (2723– 3780)

Non- Hispanic Black 260 (203– 317) 2601 (2030– 3173) 1275 (999– 1551)

Hispanic 98 (60– 136) 3725 (2714– 4737) 2393 (1566– 3219)

Other† 93 (52– 134) 3432 (2033– 4830) 1594 (942– 2247)

Family income

Low income 631 (520– 742) 2698 (1875– 3521) 2140 (1374– 2906)

Middle/high income 1069 (909– 1229) 5442 (4860– 6024) 3204 (2764– 3645)

Education level

Less than high school 197 (132– 262) 3198 (2104– 4292) 2181 (1299– 3062)

High school/graduate 
equivalency degree & 
equivalent

669 (560– 777) 3672 (3029– 4315) 2305 (1770– 2839)

Some college or higher 662 (549– 775) 5382 (4325– 6439) 3305 (2483– 4127)

Insurance type

Private 860 (719– 1001) 6073 (5193– 6954) 3479 (2772– 4186)

Public 815 (691– 939) 2666 (2177– 3155) 2089 (1630– 2549)

Uninsured 26 (9– 42) 4919 (2132– 7706) 3209 (1389– 5028)

Census region

Northeast 256 (162– 350) 3966 (3130– 4803) 2180 (1378– 2982)

Midwest 489 (375– 602) 4740 (3942– 5537) 3006 (2342– 3671)

South 718 (599– 837) 4395 (3475– 5315) 2873 (2199– 3547)

West 238 (174– 302) 4351 (2727– 5976) 2888 (1590– 4186)

Hypertension

No hypertension 199 (139– 258) 4739 (3910– 5568) 2881 (2065– 3697)

Hypertension 1502 (1318– 1686) 4382 (3804– 4959) 2800 (2341– 3258)

Diabetes mellitus

No diabetes mellitus 922 (777– 1067) 3841 (3280– 4402) 2522 (2056– 2988)

Diabetes mellitus 779 (659– 899) 5113 (4182– 6043) 3149 (2430– 3868)

Dyslipidemia

No dyslipidemia 383 (295– 471) 4133 (3164– 5101) 2461 (1633– 3288)

Dyslipidemia 1317 (1146– 1488) 4508 (3880– 5136) 2910 (2432– 3389)

Smoker*

Nonsmoker 1195 (1032– 1357) 4632 (4029– 5234) 2939 (2473– 3405)

Current smoker 169 (111– 227) 2265 (1354– 3177) 1438 (900– 1975)

Obesity*

No obesity 692 (579– 805) 4870 (4030– 5711) 2965 (2200– 3731)

Obesity 669 (553– 785) 4074 (3283– 4864) 2609 (2063– 3156)

 (Continued)
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most expensive out- of- pocket cost in 22% (95% CI, 
5%– 58%) of families whereas medication cost was the 
most expensive out- of- pocket cost in 37% (95% CI, 
13%– 71%) of families.

High and Catastrophic Healthcare Burden
Overall, an estimated 236  471 (95% CI, 178  833– 
294 109) families or 14% (95% CI, 11%– 17%) of families 
with a member with HF experienced high financial bur-
den from out- of- pocket healthcare expenditures, while 
75 997 (95% CI, 44 861– 107 132) families or 5% (95% 
CI, 3%– 6%) experienced catastrophic financial burden 
in the United States (Figure 2).

Among low- income families, 24% (95% CI, 18%– 
30%) experienced high financial burden and 10% 
(95% CI, 6%– 14%) experienced catastrophic financial 

burden from out- of- pocket healthcare costs. In con-
trast, among middle/high income families, only 8% 
(95% CI, 5%– 11%) experienced high financial burden 
and 1% (95% CI, 0%– 2%) experienced catastrophic 
financial burden.

In regression analyses adjusted for demographic 
factors, cardiovascular disease risk factors and co-
morbidities, low- income families experienced signifi-
cantly higher odds of high (OR, 3.9; 95% CI, 2.3– 6.6; 
P<0.01) and catastrophic financial burden (OR 14.2; 
95% CI, 5.1– 39.5; P<0.01) compared with middle/
high- income families. Privately insured individuals 
more frequently experienced high financial burden 
from healthcare costs than those with public insur-
ance (OR, 1.9; 95% CI, 1.2– 3.2; P=0.01) but did not 
differ in proportion experiencing catastrophic financial 
burden.

Characteristic
No. in National Population ×1000 

Families (95% CI)
OOP Expenditures,  

$ (95% CI)
Total OOP Health Services 

Cost, $ (95% CI)

Physical activity

Sufficient 428 (356– 499) 3058 (3302– 4613) 2324 (1826– 2822)

Insufficient 1273 (1110– 1437) 4580 (3964– 5196) 2972 (2497– 3447)

Cardiovascular risk factor profile

Optima 121 (79– 163) 4664 (3341– 5987) 2554 (1530– 3578)

Average 740 (620– 860) 4026 (3422– 4630) 2547 (2038– 3055)

Poor 839 (704– 975) 4739 (3890– 5588) 3077 (2406– 3748)

ASCVD

No ASCVD 444 (357– 530) 4580 (3355– 5805) 2954 (1905– 4003)

ASCVD 1257 (1085– 1429) 4368 (3802– 4934) 2758 (2340– 3176)

Arthritis

No arthritis 491 (395– 588) 4900 (3734– 6066) 2909 (2108– 3710)

Arthritis 1209 (1046– 1373) 4230 (3707– 4752) 2768 (2330– 3207)

Cancer

No cancer 1148 (984– 1312) 4431 (3719– 5143) 2743 (2201– 3285)

Cancer 552 (444– 661) 4408 (3709– 5107) 2946 (2371– 3522)

Asthma

No asthma 1330 (1156– 1504) 4884 (4266– 5502) 3134 (2644– 3625)

Asthma 371 (287– 455) 2772 (2177– 3367) 1642 (1289– 1995)

COPD

No COPD 1139 (994– 1284) 4764 (4072– 5455) 2963 (2406– 3520)

COPD 561 (431– 692) 3733 (3079– 4387) 2497 (2002– 2991)

Hepatitis

No hepatitis 1695 (1495– 1895) 4436 (3918– 4954) 2817 (2415– 3218)

Hepatitis 5 (−2 to 13) 348 (−63 to 759) 348 (−63 to 759)

CKD

No CKD 918 (792– 1044) 4386 (3676– 5096) 2832 (2266– 3399)

CKD 782 (642– 923) 4467 (3744– 5191) 2782 (2234– 3329)

ASCVD indicates atherosclerotic cardiovascular disease; CKD, chronic kidney disease; COPD, chronic obstructive pulmonary disease; HF, heart failure; 
MEPS, Medical Expenditure Panel Survey; and OOP, out- of- pocket.

*2017 year does not have data on obesity, and 2018 year does not have data on smoking status.
†Other includes Asian, American Indian, and those of multiple racial origins

Table 2. Continued
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DISCUSSION
Patients with HF and their families experience signifi-
cant financial toxicity from their out- of- pocket health-
care costs. Among all families with a member with 
HF, during 2014 to 2018, 1 in 7 experienced high fi-
nancial burden. This effect was more severe among 
low- income families, where 1 in 4 experienced high 
financial burden. Furthermore, 1 in 10 low- income 
families had out- of- pocket spending in a single year 
that would represent a catastrophic financial burden, 
exceeding a threshold of healthcare expenses that is 
considered financially ruinous based on internation-
ally accepted definitions. Financial challenges with 
HF were also experienced by middle/high- income 
families, almost 1 in 10 of whom had high finan-
cial burden due to out- of- pocket healthcare costs. 
Medication costs and insurance premium costs were 
most burdensome, representing the highest catego-
ries of spending in low- income and middle/high- 
income families, respectively.

These data complement an evaluation of financial 
burden among patients with ASCVD.15 In contrast to 
ASCVD, the average out- of- pocket spending in HF is 
2- fold higher. Moreover, medications accounted for the 
highest out- of- pocket cost for nearly a third of patients 
with HF, nearly 1.5- fold higher than those with ASCVD. 
Further, although they did not account for food- related 
costs, Bernard and Fang found that annual proportion 
of high financial burden in families with noncardiovas-
cular chronic diseases between 2010 and 2015 was 
9.5%, about two- thirds the risk of families with HF.25 
These differences may be because of chronic use of 
multiple medications used to improve outcomes in pa-
tients with HF, particularly among those with reduced 
ejection fraction, including more expensive therapies 
such as sacubitril/valsartan,26 that has become a first- 
line therapy,27 but with an out- of- pocket cost of $1000 
among insured Medicare beneficiaries.6 Moreover, 
among Medicare beneficiaries, only about 1 in 10 el-
igible patients were using sacubitril/valsartan during 
2015 to 2018,28 potentially forecasting an even larger fi-
nancial toll with greater use of therapy over time. These 
financial considerations are more critical now with the 
emergence of novel therapies with a role in HF, includ-
ing sodium glucose cotransporter 2 inhibitors, which 
have been shown to have mortality benefit,29 other 
drugs with broad indications aimed at reducing risk of 
HF hospitalization,30,31 and those with more targeted 
effects.32– 34 Of note, although the cost- related chal-
lenges are presented as annual expenses, nearly all 
patients would incur similar high costs year after year 
over the course of their lives, given the chronic nature 
of HF.35

Although health insurance coverage has increased 
in the population since the introduction of the Affordable C
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Care Act,22 and the vast majority of patients with HF 
have insurance coverage, we find evidence that insur-
ance continues to provide inadequate coverage for 
patients in this population with substantial healthcare 
needs. In particular, privately insured individuals were 
twice as likely to suffer a high financial burden com-
pared with those with Medicare or other public insur-
ance. This was driven by health insurance premiums 
in this group, which continue to be a challenge in the 
United States.36 Conversely, individuals with public in-
surance lack broad coverage for medications costs,37 
and this was the highest category of spending in this 
population. These areas may allow for dedicated inter-
ventions, particularly among low- income individuals, 
through maximum spending limits that are scaled to 
income.

This study evinces the burden of healthcare costs 
among low- income families of patients with HF, who 
represent nearly two- fifths of families in our study, 
and who have 14- fold greater odds of catastrophic 
financial burden after adjustment for cardiovascular 
disease risk factors and comorbidities, compared 
with families with middle/high income. HF patients 
with low income already face higher risk of cardio-
vascular mortality,38 and although it is unclear how 
financial challenges contribute to patient outcomes, 
Pool et al have shown that significant wealth shocks 
are associated with mortality.39 In addition, 1 area 
of special concern in the low- income population is 
medication costs, which was the costliest expense in 
about half of low- income families in this study. Safety 
net programs currently appear insufficient among 
low- income patients with HF. Given the continued 
advances in HF treatment that can lead to greater 

financial strain on low- income patients, policies that 
improve medication affordability are needed.

A notable observation is that inpatient costs repre-
sented substantial out- of- pocket costs in only a small 
proportion of patients. The relatively low out- of- pocket 
costs for hospitalizations may suggest that a majority of 
patients do not experience a hospitalization in a given 
year40 and may also highlight the success of the cur-
rent insurance mechanisms that are designed to de-
fray costs associated with expensive hospitalizations. 
Among patients with no insurance, inpatient costs were 
the costliest category in 22% of families, compared with 
only 4% of patients with private or public insurance. 
Although this number should be interpreted with cau-
tion owing to the small sample size, this would suggest 
that insurance status may guard against financial bur-
den due to hospitalizations for HF. These observations 
are particularly relevant as they contextualize studies 
that suggest inpatient costs as the highest cost cate-
gory, because most studies focus on overall costs as 
opposed to out- of- pocket spending.4

The following limitations should be considered in 
context of the study findings. First, we were unable 
to categorize HF as reduced or preserved ejection 
fraction, and there may be significant differences in 
costs based on variation in treatment for these differ-
ent conditions. Second, data collected for diagnosis 
of HF and on costs were based on transcription of 
participant interviews and not based on direct tran-
scribing of medical or financial records. However, 
participants were frequently encouraged to use ob-
jective information such as these records when it was 
available to them.16 Whether such objective data were 
used in a given interview are not captured. Of note, 

Figure 1. Highest category of OOP spending by income level (A) and insurance status (B) among families with prevalent HF 
in the United States, MEPS 2014 to 2018.
Error bars represent 95% CIs. HF indicates heart failure; MEPS, Medical Expenditure Panel Survey; and OOP, out- of- pocket.

A B
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MEPS is based on interviews by trained interviewers 
and the observations from MEPS frequently guide na-
tional health policy. Third, although income data were 
compiled from diverse areas, such as wages, social 
security, and veterans payments,18 crucial areas that 
were unmeasured include savings, financial support 
from relatives, or in this age, crowdsourcing revenue 
for medical care,41 each of which can significantly mit-
igate financial burden. However, these mechanisms 
in themselves would only further highlight the strain 
of healthcare costs on resources. In addition, there 
may be important liabilities apart from food- related 
expenses that contributed to financial toxicity; how-
ever, we focused on postsubsistence income as it is 
the measure used by the World Health Organization 
to evaluate financial burden from healthcare spend-
ing.20 Fourth, our subpopulation of adults with HF was 
only a subset of all HF patients nationally and is prone 

to sampling error. However, it was reassuring that the 
demographic characteristics of the adult patients with 
HF in MEPS was similar to other outpatient and inpa-
tient cohorts that include patients with HF.42,43 Fifth, 
we were unable to account for risk factors or comor-
bidities in other members of the family, which could 
contribute to total out- of- pocket spending. However, 
we found that on average, 73% of the total family out- 
of- pocket costs were attributable to the index individ-
ual with HF in each family. Furthermore, although the 
out- of- pocket costs may not be directly attributable to 
HF, these costs nevertheless exert a financial burden 
on families. Finally, category- based spending is likely 
determined by choice of insurance, which may reflect 
patient preferences for fixed premium payments or 
direct medical spending, such as for medications. 
However, data on medication use and information on 
insurance drug benefits were limited.

Figure 2. Proportion of high and catastrophic financial burden in the overall population, and by 
subgroups, among families with a member with HF in the United States, MEPS 2014 to 2018.
HF indicates heart failure; and MEPS, Medical Expenditure Panel Survey. Error bars represent 95% CIs.
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CONCLUSIONS
Patients with HF and their families have large out- of- 
pocket healthcare expenses, driven by prescription 
drug and health insurance premium costs. A large 
proportion of HF patients encounter financial toxicity, 
with a disproportionate effect on low- income families. 
Further policies should aim to mitigate direct, out- of- 
pocket healthcare expenditures through decreasing 
medication costs and improving quality of health insur-
ance coverage.
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Table S1. CCS, ICD-9 and ICD-10 codes for risk factors and comorbidities.

Comorbidity	 CCS	codes	 ICD-9	Codes	or	CCS	codes	 ICD-10	Codes	
Hypertension	 NA	 401	 I10	
Diabetes	 NA	 250	 E11	
Dyslipidemia	 NA	 272	 E78	
Atherosclerotic	Cardiovascular	Disease	 NA	 410,	413,	414,	433-437,	440,	443	 I20,	I21,	I25,	I63,	G45,	I70,	I73,	I79	
Arthritis	 202,	203	 NA	 M16,	M17,	M19	
Cancer	 11-43 NA	 C34,	C53,	C55,	C56,	C61,	C64,	C71,	C76,	

C80,	C85,	C95	
Asthma	 128	 NA	 J45	
Hepatitis	 6	 NA	 B19	
Chronic	Kidney	Disease	 128	 NA	 N18	
Chronic	Obstructive	Pulmonary	disease	 127	 NA	 J42,	J43,	J44	

CCS,	clinical	classification	software;	ICD,	international	classification	of	diseases	



Table S2. Costliest categories among families with 1 or more members with HF, stratified by income level and insurance status, from the MEPS 
2014-2018. 

HF, heart failure; MEPS, Medical expenditure panel survey	

Out	of	pocket	healthcare	costs	

Characteristic	
OOP	
expenditures	 Premiums	

Total	Health	
Servies	Cost	 Inpatient	 Outpatient	 Medication	 Emergency	 Other	

Overall,	%	(95%	CI)	 NA	 32	(28	–	37)	 NA	 4	(2	–	6)	 12	(9	–	15)	 36	(32	–	41)	 0	(0	–	2)	 15	(12	–	18)	
Family	Income,	%	(95%	CI)	

Low		
Middle/High	

NA	
NA	

13	(10	–	18)	
43	(37	–	50)	

NA	
NA	

5	(2	–	8)	
4	(2	–	7)	

14	(10	–	19)	
11	(8	–	16)	

50	(43	–	57)	
28	(23	–	34)	

1	(0	–	3)	
0	(0	–	2)	

18	(13	–	24)	
14	(10	–	18)	

Insurance	Status,	%	(95%	CI)	
Private	
Public	
Uninsured	

NA	
NA	
NA	

50	(44	–	57)	
13	(9	–	19)	
21	(5	–	58)	

NA	
NA	
NA	

4	(2	–	9)	
4	(2	–	6)	
22	(5	–	58)	

11	(7	–	16)	
14	(10	–	19)	
1	(0	–	9)	

22	(17	-	28)	
51	(44	–	58)	
37	(13	–	71)	

0	(0	–	3)	
1	(0	–	3)	
0	(0	–	0)	

13	(9	–	18)	
17	(13	–	23)	
19	(4	–	56)	



Figure S1. Employment Status of persons with heart failure.
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