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ORIGINAL RESEARCHARTICLE

Cost-Related Medication Nonadherence in
Adults With Atherosclerotic Cardiovascular
Disease in the United States, 2013 to 2017

BACKGROUND: Medication nonadherence is associated with worse
outcomes in patients with atherosclerotic cardiovascular disease (ASCVD),
a group who requires long-term therapy for secondary prevention. It is
important to understand to what extent drug costs, which are potentially
actionable factors, contribute to medication nonadherence.

METHODS: In a nationally representative survey of US adults in the
National Health Interview Survey (2013-2017), we identified individuals
>18 years with a reported history of ASCVD. Participants were considered
to have experienced cost-related nonadherence (CRN) if in the preceding
12 months they reported skipping doses to save money, taking less
medication to save money, or delaying filling a prescription to save money.
We used survey analysis to obtain national estimates.

RESULTS: Of the 14279 surveyed individuals with ASCVD, a weighted
12.6% (or 2.2 million [95% Cl, 2.1-2.4]) experienced CRN, including
8.6% or 1.5 million missing doses, 8.8% or 1.6 million taking lower
than prescribed doses, and 10.5% or 1.9 million intentionally delaying

a medication fill to save costs. Age <65 years, female sex, low family
income, lack of health insurance, and high comorbidity burden were
independently associated with CRN, with >1 in 5 reporting CRN in these
subgroups. Survey respondents with CRN compared with those without
CRN had 10.8-fold higher odds of requesting low-cost medications and
8.9-fold higher odds of using alternative, nonprescription, therapies.

CONCLUSIONS: One in 8 patients with ASCVD reports nonadherence to
medications because of cost. The removal of financial barriers to accessing
medications, particularly among vulnerable patient groups, may help
improve adherence to essential therapy to reduce ASCVD morbidity and
mortality.
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Clinical Perspective
What Is New?

e One in 8 patients with atherosclerotic cardiovas-
cular disease report nonadherence to medications
because of cost, representing nearly 1.5 million
estimated patients missing doses, 1.6 million tak-
ing lower than prescribed doses, and 1.9 million
intentionally delaying a medication fill to save costs
in the United States.

¢ Patients <65 years of age have 3-fold higher rates
of medication noncompliance because of cost,
with significantly higher rates in women, patients
from low-income families, and those without
health insurance.

What Are the Clinical Implications?

¢ Drug costs represent a significant barrier to medi-
cation adherence for patients with atherosclerotic
cardiovascular disease.

e Removal of financial barriers to accessing medi-
cations, particularly among vulnerable patient
groups, may help improve adherence to essential
therapy to reduce atherosclerotic cardiovascular
disease morbidity and mortality.

vascular disease (ASCVD), the leading cause of

death and disability in the United States, relies on
medications that lower the risk of adverse outcomes.:?
However, as many as half of Americans who are pre-
scribed such medications do not take them routinely,?
at a cost to their health*> and subsequent costs to the
health system.®” The strategy of promoting awareness
among patients to improve adherence can be applied
only to those with access to medications.® Given the
rising cost of medications,® financial considerations may
still represent additional challenges for individuals with
ASCVD, who often require long-term treatment and
may be limited in their ability to access required medi-
cations because of their cost. As new, more expensive,
medications continue to emerge in the future, afford-
ability will likely worsen.

Although medication nonadherence is complex and
multifactorial, nonadherence because of cost repre-
sents a specific avenue in which financial investment
may translate to direct improvements in access to medi-
cations and patient outcomes.'® Despite emerging at-
tention to these challenges, little empirical evidence
addresses the magnitude of cost-related medication
nonadherence (CRN) among US adults with ASCVD. An
assessment of factors driving nonadherence because of
costs may help identify patient subgroups on whom
interventions aimed at mitigating these effects can be
specifically focused. A better understanding of CRN is

The care of patients with atherosclerotic cardio-
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particularly salient in the United States, where a large
proportion of the population have healthcare expenses
beyond their means'' and are therefore at risk for de-
ferring medications to save costs.

To further evaluate the challenges posed by afford-
ability on medication therapy for US patients with AS-
CVD, we used nationally representative data to assess
the proportion of patients with ASCVD who deferred
medication refills or reduced or skipped doses that they
attributed to the cost of the medications. We were par-
ticularly interested in understanding patterns in CRN in
patients with ASCVD <65 years of age, who do not
have insurance protections despite long-term health-
care needs for ASCVD, compared with those =65 years
of age, who receive protection from healthcare costs as
a result of access to Medicare.

METHODS

Data Source

We used the NHIS (National Health Interview Survey) for the
most recent 5-year period from 2013 to 2017."2 The NHIS is
a nationwide survey of noninstitutionalized individuals in the
United States that is conducted and compiled annually by the
US National Center of Health Statistics of the Centers for Disease
Control and Prevention. The data in the NHIS are collected as
part of a multistage probability sampling of households to
draw a sample of nearly 35000 households made up of 87500
individuals.'? Through questionnaires delivered by trained inter-
viewers, the NHIS collects data on demographic characteristics
of each included family and information on health conditions
and access to and use of health services from >1 randomly
selected member adult from each family. The Sample Adult
files of the NHIS, which were used for the present analyses,
include the results of this in-depth questionnaire administered
to a randomly selected adult per household. Because NHIS data
are deidentified and publicly available, this study was exempt
from review by the Yale University Institutional Review Board.
The data are publicly available from the National Center for
Health Statistics. The authors are willing to share the detailed
methods and materials required to reproduce these results.

Study Population and Outcomes

We selected all adults (=18 years of age) with a self-reported
history of ASCVD, which was defined as ever having been
told by a doctor or other health professional that they had
any of the following: coronary heart disease, angina or angina
pectoris, heart attack or myocardial infarction, or stroke.

We studied our outcome of CRN using a set of 3 questions
assessed in the NHIS survey: (1) “During the past 12 months,
have you skipped medication doses to save money?” (2)
"During the past 12 months, have you taken less medication
to save money?” and (3) “During the past 12 months, have
you delayed filling a prescription to save money?” In addition,
we assessed whether patients had pursued cost-reducing
strategies for prescription medications using these questions:
(1) "During the past 12 months, have you asked your doctor
for a lower-cost medication to save money?” (2) During the
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past 12 months, have you bought prescription drugs from
another country to save money?” and (3) During the past 12
months, have you used alternative therapies to save money?”
Of the 15758 individuals with ASCVD, 14279 (90.6%) com-
pleted the individual components for CRN (Figure | in the
online-only Data Supplement).

Study Variables

In the NHIS, we collected patient demographics (age, sex,
race/ethnicity [white, black, Hispanic, and others], family
income [in reference to the federal poverty limit from the
Census Bureau, classified as middle/high income, ie, 2200%
of the federal poverty limit, and low income, ie, <200% of the
federal poverty limit]),”* educational attainment stratified by
receipt of college education, insurance status (private, public,
uninsured), and geographic region. In addition, to account for
differences in clinical characteristics in our assessments, we
included the following self-reported comorbidities: obesity,
diabetes mellitus, hypertension, hyperlipidemia, tobacco use
disorder (based on their history of smoking), cancer, arthritis,
and kidney and liver disease.'>'* Furthermore, given its associ-
ation with cardiovascular health and healthcare spending, we
also assessed engagement in self-reported physical exercise.'

Statistical Analyses

We used survey-specific descriptive statistics to obtain
weighted national estimates for the proportion of individuals
with ASCVD who reported 1 or more of the measures of CRN:
attempted to save money by missing doses of medication, tak-
ing lower than the prescribed dose, or delaying prescription
refills. The overall results represent the average rate of CRN
for a year between 2013 and 2017. The study represents a
combination of serial cross-sectional data collected annually
between 2013 and 2017. The combination of multiple years
of data has been suggested by the National Center for Health
Statistics, the federal agency responsible for conducting the
NHIS, as a strategy to obtain more precise weighted estimates
for the national rates. The sampled individuals vary across
the years. The patient-level weights are therefore adjusted to
incorporate the number of years included in the analysis to
report only an average estimate for a calendar year during this
period. To evaluate how reported CRN has changed over time,
we evaluated temporal trends in these measures of CRN.

We next described differences in characteristics between
individuals reporting CRN to all others with ASCVD using the
Rao-Scott y? test for categorical variables and survey-specific
linear regression to compare continuous variables. Given the
differences in access to healthcare insurance coverage across
those 65 years of age, we stratified these descriptive analyses
by subgroups of patients based on whether they were <65 or
>65 years of age.

Next, in a multivariate logistic regression model, we exam-
ined demographic (age, sex, race), socioeconomic (family
income, insurance status, education), and health-related factors
were associated with CRN. To ensure that the health-related
factors were meaningful, we included the total number of
comorbid health conditions and a composite cardiovascular
risk factor profile as predictors in the model. Cardiovascular risk
factor profile was defined as optimal, average, or poor accord-
ing to the presence of 0 to 1, 2 to 3, or >4 cardiovascular risk
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factors: hypertension, diabetes mellitus, hypercholesterolemia,
lack of physical exercise (defined as not participating in moder-
ate to vigorous physical activity for =30 minutes =5 times per
week), smoking, and obesity (body mass index =30 kg/m?)."e
1 As recommended in analyses using the NHIS, variance of
weighted estimates was obtained with the use of tools available
from the integrated public-use microdata series, which contains
year-specific stratification, clustering, and weighting variables.?°
Furthermore, for our primary analyses that aggregated multiple
years of data, subject-level weights were pooled together and
divided by the number of studied years to report the national
weighted estimate for an average year during the study period.?
In the assessment of calendar-year trends, annual subject-level
weights were used to obtain national estimates.

Next, we described rates of cost-reducing behaviors
reported by patients, including seeking low-cost alternatives
and use of alternative therapies to reduce costs of treatment.
After accounting for differences in characteristics of subjects,
we reported odds of cost-reducing behaviors in patients who
reported CRN compared with all others with ASCVD.

The level of significance was set at a P=0.05, and all analy-
ses were performed with survey-specific tools in Stata 16
(StataCorp, College Station, TX).

RESULTS

National Estimates and Temporal Trends

Of the 14279 individuals with ASCVD captured in NHIS
during 2013 through 2017, 1774 individuals reported
CRN. This corresponds to 12.6% of US adults with AS-
CVD, representing an estimated 2.2 million (95% Cl,
2.1-2.4 million) patients per year who reported CRN
during 2013 to 2017 (Figure | in the online-only Data
Supplement). Overall, an estimated 1.5 million (1.4—
1.6 million) individuals or 8.6% of those with ASCVD
missed doses of medicine to save money, 1.6 million
(1.5-1.7 million) or 8.8% took less than prescribed
dose of medications to save money, and 1.9 million
(1.7-2 million) or 10.5% delayed filling prescriptions to
save money. Overall, average rates of CRN decreased
during this period (P for trend<0.001), with a decrease
from 15.3% in 2013 to 10.9% in 2016, with a nonsig-
nificant change to a numerically higher average rate of
11.9% in 2017 (Figure 1 and Figure Il in the online-only
Data Supplement).

Characteristics Associated With CRN

The characteristics of those reporting CRN and the 3
components of CRN are reported in Tables 1 and 2.
Overall, the prevalence of CRN was significantly higher
among patients with ASCVD who were younger, had
low income, were uninsured, or had a worse cardio-
vascular health profile (Table 1). Patients with ASCVD
<65 years of age compared with those =65 years of
age were 3-fold more likely to report saving money by
taking fewer medication doses (15.2% versus 4.8%),
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Figure 1. Calendar-year trends in cost-related medication nonadherence.

taking less medications than prescribed (15.5% ver-
sus 5.1%), and delaying medication refills (18.3%
versus 4.7%; Figure 2). Overall, nearly 1 in 5 patients
<65 years of age reported CRN compared with 6.2%
in those =65 years of age. Certain patient groups <65
years of age were particularly vulnerable to CRN, with 1
in 4 women, 1 in 3 patients from low-income families,
and more than half of all patients without health insur-
ance reporting CRN (Table 2 and Table | in the online-
only Data Supplement).

In an assessment that accounted for these differ-
ences in demographics, comorbidities, family income,
and insurance status, younger age groups (18-39 and
40-64 years) were associated with 3.15 (95% Cl, 2.01-
4.93) and 2.26 (95% Cl, 1.87-2.73) times higher odds
of CRN compared with those >65 years of age, respec-
tively. Similarly, odds of CRN were higher in women
compared with men (odds ratio [OR], 1.26 [95% CI,
1.06-1.48)), in patients from low-income families com-
pared with middle/high-income families (OR, 1.61[95%
Cl, 1.35-1.92]), in uninsured compared with those with
public insurance (OR, 4.20 [95% Cl 2.93-6.02]), and in
those with a high comorbidity count (OR, 2.11 [95% ClI
1.66-2.68]; Figure 3). Similar factors were associated
with CRN among both elderly (=65 years of age) and
nonelderly (18-64 years of age) patients with ASCVD
(Table Il in the online-only Data Supplement). No differ-
ences were observed in CRN by race/ethnicity or educa-
tional status after multivariate adjustment.

Cost-Reducing Behaviors

Among individuals with ASCVD, 4.6 million (4.4-4.7
million) individuals or 25.7% reported asking doctors
for lower-cost medication, and 0.78 million (0.6-0.8
million) or 4.0% reported using alternative therapies.
Those with CRN were more likely to report asking doc-
tors for lower-cost medications (73.2% in those with
CRN versus 18.8% in those without CRNs) and us-
ing alternative therapies (17.1% in CRN versus 1.8%
in patients without CRN; Figure 4 and Table Il in the
online-only Data Supplement). In multivariate analyses
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that accounted for differences in patient demograph-
ics, clinical characteristics, and socioeconomic status,
those with CRN had 10.8-fold higher odds of asking
doctors for lower-cost medications (95% Cl, 9.0-13.0)
and 8.9-fold higher odds of using alternative therapies
(95% Cl, 6.6-12.1).

DISCUSSION

In nationally representative data, we found that 1 in 8
individuals with ASCVD, representing nearly 2.2 million
US adults, is nonadherent to medications because of
medication costs, with a substantial proportion report-
ing to skipping doses, taking less than the prescribed
dose, and delaying prescription refills. In addition to
specific questioning for nonadherence because of cost,
these patients frequently report asking physicians for
low-cost medication options and alternative therapies
and therefore may represent additional cues to pursue
an assessment for nonadherence because of cost as a
part of clinical encounters.

In our contemporary assessment, individuals <65
years of age, women, and low-income and uninsured
individuals are particularly vulnerable, which is con-
cerning given the worse outcomes observed in several
of these patient groups.?'?? Our assessment builds on
prior work that identified women more frequently re-
porting CRN than men,?*?# highlighting the unexplored
targets for narrowing the gap in outcomes for women
and men with cardiovascular disease. Furthermore,
individuals with comorbid health conditions who are
most likely to benefit from secondary prevention medi-
cations also experience challenges with adherence with
therapy, putting them at risk for future adverse health
outcomes.” Therefore, CRN remains a major hazard
for patient health and likely significantly attenuates
the benefits of effective guideline-directed therapies in
clinical practice.

The high rates of CRN among those <65 years of
age have implications for health policy. Heath insurance
with Medicare for nearly all individuals =65 years of age
likely contributed to lower rates of nonadherence be-
cause of costs. Although individuals <65 years of age
are more likely to be actively employed and to have
fewer medical comorbidities?>2¢ and therefore may be
financially in a better position to afford medications
costs,?’ they are still 3-fold more likely to be nonadher-
ent to medical therapies because of cost, arguing for
the potential role for expanding the insurance protec-
tions offered to the Medicare population to those <65
years of age. Although the cost considerations of wider
health insurance coverage for such high-risk individu-
als are complex, our study highlights an urgent need
for health policy interventions to alleviate the financial
toxicity from cost of medications.
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Table 1. Characteristics Among Adults With Atherosclerotic Cardiovascular
Disease Based on Whether They Reported Cost-Related Nonadherence

No Cost-Related Cost-Related
Nonadherence, Nonadherence,
Weighted % Weighted %
Variable (95% CI) (95% CI) P Value
Sample, n 12505 1774
Weighted sample, n 15499 443 (87.4) 2243536 (12.6)
(weighted %)
Age category, y <0.001
18-39 3.8(3.2-4.4) 9.4 (7.1-11.7)
40-64 34.5(33.3-35.7) | 62.5(59.6-65.5)
>65 61.7 (60.5-62.9) 28.1(25.4-30.8)
Female 42.7 (41.5-43.8) 52.6 (49.5-55.7) | <0.001
Race/ethnicity <0.001
Non-Hispanic white 76.5(75.3-77.7) 69.5 (66.5-72.5)
Non-Hispanic black 11.3(10.4-12.2) 17.2 (15.1-19.4)
Non-Hispanic Asian 3.1(2.6-3.5) 2.1(1.2-3.1)
Hispanic 9.1(8.3-10.0) 11.1(8.6-13.6)
Low family income 37.3(36.0-38.6) | 60.6(57.5-63.6) | <0.001
Less than high school 49.1 (47.9-50.3) 53.0 (49.7-56.3) 0.03
education
Insurance status <0.001
Public 78.4(77.3-79.4) 61.0(57.8, 64.3)
Private 19.4(18.3-20.4) | 21.9(19.2, 24.6)
Uninsured 2.3(1.9-2.6) 17.1 (14.5, 19.7)
Region <0.001
Northeast 18.3(17.1-19.5) 11.6 (9.6-13.5)
Midwest 25.2(23.8-26.6) | 24.8(21.9-27.7)
South 38.2(36.7-39.7) | 49.1(45.9-52.3)
West 18.3(17.1-19.5) 14.6 (12.3-16.8)
Smoking status <0.001
Never smoker 42.4 (41.3-43.5) 35.5(32.7-38.3)
Former smoker 41.9 (40.7-43.1) 31.4 (28.5-34.3)
Current smoker 15.7 (14.8-16.6) 33.1(30.1-36.2)
Comorbidities
Obesity 38.5(37.3-39.8) | 50.3(47.2-53.5) | <0.001
Diabetes mellitus 31.6(30.5-32.8) | 38.1(35.0-41.2) | <0.001
Hypertension 74.9(73.8-76.0) | 78.9(76.4-81.3) | 0.006
Hypercholesterolemia | 65.9 (64.8-67.0) 66.1 (63.1-69.0) 0.91
Cancer 23.2(22.2-24.1) | 21.2(18.6-23.8) | 0.19
Arthritis 53.4(52.2-54.5) | 60.9(57.5-64.2) |<0.001
Kidney disease 9.2 (8.6-9.8) 13.8(11.6-16.1) | <0.001
Liver disease 2.7 (2.3-3.1) 5.5 (4.0-7.0) <0.001
Insufficient physical 68.4 (67.2-69.5) 74.3 (71.5-77.0) | <0.001
activity
Cardiovascular risk factor profile <0.001
Optimal 13.8(13.0-14.7) 9.2 (7.4-11.1)
Average 52.2(51.0-53.4) | 40.6(37.3-44.0)
Poor 34.0(32.8-35.1) 50.1 (46.8-53.5)
Comorbidities, n <0.001
0 25.2 (24.2-26.2) 16.8 (14.1-19.6)
1 34.1(33.0-35.2) | 27.8(25.0-30.6)
>2 40.7 (39.5-41.8) 55.4 (52.2-58.6)
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Figure 2. Rates of cost-related medication nonadherence and its com-
ponents by age groups.
ASCVD indicates atherosclerotic cardiovascular disease.

It is notable that there were no significant differences
in CRN by race/ethnicity. Therefore, although certain
patient groups such as black patients frequently re-
port lower rates of medication nonadherence and have
worse cardiovascular outcomes,?%3" these differences do
not appear to be mediated by nonadherence with medi-
cation secondary to cost, especially after accounting for
differences in income and access to insurance. Similarly,
education, likely a marker for health literacy, was also
not independently associated with CRN. These obser-
vations highlight that targeting low-income groups and
increasing access to insurance may be common avenues
to target across major groups of patients rather than to
design race- or literacy-specific interventions.

The high rates of CRN merit placing a wider focus on
generic substitution of medications®*-3* wherever pos-
sible but also tackling the cumulative financial burden of
healthcare services for patients with chronic diseases to
ensure that financial considerations do not impede their
treatment. Another observation from our study is that av-
erage rates of CRN were numerically higher in 2017 after
a modest decrease between 2013 and 2016. This does
not represent a statistically significant inflection. However,
this may be an important trend to monitor, especially giv-
en an emergence of novel therapies in the management
of cardiovascular disease and the rising costs of medica-
tions.*>3¢ Furthermore, healthcare policy has continued
to evolve during this period, particularly with respect to
access to health insurance,?*® making it critical to ensure
that those with ASCVD can continue to access required
medications. This observation would require further as-
sessment as more years of data become available.

Our study has a few limitations that merit consider-
ation. The study is based on questions posed to subjects
and did not collect the number of medications pre-
scribed or specific medications and dosages prescribed.
However, the questionnaire used in the NHIS is a vali-
dated instrument delivered by trained interviewers that
specifically addresses CRN, which cannot be captured
without direct questions. The high rates of concor-
dance between reporting CRN and requesting low-cost
medications and pursuing alternative treatments also
support the validity of the survey instrument. Moreover,
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Table 2. Rates of Cost-Related Nonadherence and Its Components Across Subgroups of Patients With Atherosclerotic Cardiovascular Disease
Among Those <65 and 265 Years of Age

2072 December 17/24,2019

Sample, n 830 871 1009 1178 370 399 456 596
Weighted sample, n 1146514 1168300 1384350 1613089 (21.4) | 380890 (3.7) | 393918 (3.9) | 478316 (4.7) | 630447 (6.2)
(weighted %) (15.2) (15.5) (18.3)
Sex
Male 12.7 13.1 15.2 18.3 2.9 2.9 3.7 4.9
(11.0-14.4) (11.4-14.8) (13.3-17.0) (16.4-20.2) (2.2-3.5) (2.2-3.5) (3.0-4.4) (4.1-5.7)
Female 18.5 18.6 225 254 4.8 5.1 5.9 7.8
(16.5-20.4) (16.6-20.5) (20.4-24.5) (23.3-27.6) (4.0-5.6) (4.3-5.9) (5.0-6.9) (6.8-8.9)
Race/ethnicity
Non-Hispanic white 15.2 15.4 18.2 214 3.4 3.5 4.2 5.6
(13.6-16.7) (13.9-16.9) (16.5-19.9) (19.6-23.1) (2.8-4.0) (2.9-4.0) (3.6-4.8) (4.8-6.3)
Non-Hispanic black 18.0 17.9 20.4 24.0 6.3 6.4 8.3 10.2
(14.8-21.3) (14.5-21.3) (17.0-23.8) (20.4-27.6) (4.6-7.9) (4.6-8.1) (6.4-10.2) (8.0-12.3)
Non-Hispanic Asian 10.0 10.5 12.5 13.0 3.2 3.6 4.1 6.6
(2.4-17.6) (3.0-18.0) (4.3-20.6) (4.8-21.2) (0.3-6.2) (0.9-6.2) (1.7-6.4) (3.0-10.3)
Hispanic 13.5 14.4 17.9 20.5 4.8 52 6.2 8.1
(9.6-17.4) (10.7-18.2) (13.4-22.4) (15.8-25.2) (2.7-7.0) (3.3-7.1) (3.8-8.7) (5.5-10.7)
Family income
Middle/high 10.9 10.8 12.7 15.2 2.7 3.0 3.2 4.4
ncome (9.4-125) | (9.3-12.3) | (11.0-144) | (13.4-17.0) (2.1-3.3) (2.3-3.6) (2.5-3.8) (3.6-5.2)
Low income 20.8 21.8 259 29.7 6.2 6.1 7.9 9.9
(18.6-23.0) (19.6-24.1) (23.6-28.3) (27.3-32.1) (5.2-7.3) (5.2-7.1) (6.7-9.2) (8.6-11.3)
Education
Some college or 13.7 13.7 16.5 19.0 3.8 3.9 4.7 6.1
higher (12.1-15.4) (12.1-15.3) (14.8-18.1) (17.2-20.8) (3.0-4.6) (3.1-4.6) (3.8-5.6) (5.1-7.1)
High school/GED 16.6 17.3 20.3 23.8 3.7 3.8 4.7 6.2
or below (14.6-18.7) | (152-193) | (18.0-22.5 | (21.5-26.0) (3.1-4.3) (3.1-4.4) (3.9-5.4) (5.4-7.1)
Insurance status
Public 14.2 15.1 18.2 21.3 3.7 3.8 4.7 6.2
(12.4-15.9) (13.4-16.7) (16.3-20.1) (19.4-23.3) (3.2-4.2) (3.3-4.3) (4.1-5.2) (5.5-6.8)
Private 10.2 10.1 12.6 14.7 3.6 3.0 3.9 4.5
(8.5-11.8) (8.5-11.8) (10.7-14.5) (12.8-16.6) (-0.4t07.5) (0.0-6.9) (-0.1 10 8.0) (0.3, 8.6)
Uninsured 43.9 42.8 46.3 53.3 23.1 20.5 14.3 252
(37.7-50.1) (36.5-49.0) (40.1-52.4) (47.4-59.3) (5.7-40.5) (3.8-37.2) (-0.0 t0 28.6) (7.4-43.0)
Financial hardship from medical bills
No 6.4 6.5 7.1 9.5 1.9 1.8 2.3 3.3
(5.1-7.7) (5.2-7.9) (5.6-8.5) (8.0-10.9) (1.5-2.2) (1.5-2.2) (1.8-2.7) (2.8-3.9)
Yes 25.2 25.6 31.1 34.9 111 11.9 14.3 17.3
(22.9-27.4) (23.3-27.9) (28.7-33.5) (32.4-37.4) (9.2-13.0) (10.0-13.9) (12.1-16.4) (15.0-19.7)
Region
Northeast 10.9 10.3 12.3 14.8 2.7 2.7 3.5 4.4
(7.9-14.0) (7.5-13.2) (9.4-15.2) (11.5-18.2) (1.8-3.5) (2.0-3.5) (2.5-4.5) (3.3-5.5)
(Continued)
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Table 2. Continued

=
D
—
IE
=
iz
Midwest 14.5 14.8 18.2 20.9 4.0 4.1 4.7 6.4 J;
(11.7-17.3) (12.0-17.7) (15.2-21.3) (17.8-24.0) (3.0-5.1) (3.0-5.2) (3.6-5.8) (5.0-7.7) 2
South 18.6 18.4 21.8 255 44 43 5.8 7.4
(16.5-20.7) (16.4-20.4) (19.6-24.0) (23.3-27.8) (3.4-5.3) (3.4-5.2) (4.7-6.8) (6.3-8.6)
West 11.5 13.7 15.3 17.7 3.2 3.7 3.7 5.3
(8.9-14.1) (11.0-16.5) (12.4-18.3) (14.7-20.7) (2.1-4.2) (2.6-4.9) (2.7-4.8) (3.9-6.6)
Smoking status
Never smoker 13.1 12.6 15.8 18.3 2.9 33 4.2 53
(11.2-14.9) (10.9-14.3) (13.9-17.7) (16.2-20.3) (2.3-3.5) (2.7-3.9) (3.5-4.9) (4.5-6.1)
Former smoker 1.7 121 14.8 18.0 3.7 3.8 4.5 5.9
(9.6-13.8) (10.1-14.1) (12.5-17.0) (15.5-20.5) (3.0-4.5) (3.0-4.5) (3.6-5.3) (4.9-6.9)
Current smoker 21.8 23.0 25.6 29.3 71 6.5 7.7 10.8
(18.7-24.9) (20.0-26.0) (22.3-28.9) (26.1-32.6) (5.0-9.2) (4.6-8.4) (5.6-9.8) (8.3-13.4)
Comorbidities
Obesity 16.0 16.2 19.8 23.0 4.8 5.2 6.5 8.2
(14.1-17.9) (14.4-18.0) (17.8-21.7) (20.9-25.0) (3.8-5.8) (4.2-6.1) (5.3-7.6) (6.9-9.5)
Diabetes mellitus 171 17.2 21.6 24.8 4.8 5.0 6.2 8.0
(14.7-19.6) (14.8-19.5) (19.0-24.2) (22.1-27.6) (3.8-5.8) (4.0-6.0) (5.1-7.3) (6.7-9.2)
Hypertension 16.4 16.6 19.5 23.0 43 44 5.1 6.7
(14.7-18.1) (15.0-18.3) (17.8-21.2) (21.2-24.8) (3.6-4.9) (3.8-5.0) (4.4-5.7) (6.0-7.5)
High cholesterol 15.4 15.1 18.8 21.6 4.2 4.2 5.1 6.6
(13.8-17.1) (13.5-16.7) (17.1-20.5) (19.8-23.4) (3.5-4.8) (3.6-4.8) (4.4-5.8) (5.8-7.4)
Cancer 17.3 18.5 21.2 25.0 3.9 4.1 5.0 6.5
(13.8-20.9) (15.0-21.9) (17.6-24.9) (20.9-29.1) (3.0-4.8) (3.2-5.0) (3.9-6.0) (5.3-7.7)
Arthritis 17.9 18.0 22.6 25.6 4.5 4.7 5.7 7.4
(16.0-19.8) (16.1-19.9) (20.5-24.7) (23.4-27.8) (3.8-5.1) (4.0-5.4) (4.9-6.5) (6.5-8.3)
Kidney disease 22.5 24.5 29.1 33.1 5.5 5.4 7.1 9.0
(17.3-27.7) (19.6-29.3) (23.5-34.7) (27.5-38.8) (3.5-7.4) (3.6-7.2) (5.2-9.1) (6.7-11.3)
Liver disease 18.1 22.0 25.2 28.0 9.1 12.4 10.8 12.6
(12.1-24.1) (15.2-28.8) (18.1-32.2) (20.9-35.1) (3.5-14.7) (6.1-18.7) (4.8-16.9) (6.4-18.9)
Physical inactivity 16.8 17.5 20.9 23.8 4.1 4.2 5.1 6.8
(15.1-18.5) (15.8-19.2) (19.1-22.8) (21.9-25.7) (3.4-4.7) (3.6-4.8) (4.5-5.8) (6.0-7.6)
Cardiovascular risk factor profile
Optimal 10.3 1.4 13.3 14.8 1.6 1.7 2.6 3.3
(7.5-13.1) (8.4-14.5) (10.1-16.6) (11.5-18.2) (0.7-2.5) (0.7-2.6) (1.3-3.9) (1.9-4.6)
Average 13.8 13.2 15.6 18.9 2.9 3.0 3.9 5.0
(11.7-15.8) (11.2-15.1) (13.5-17.7) (16.6-21.1) (2.3-3.5) (2.4-3.5) (3.2-4.5) (4.2-5.8)
Poor 19.0 19.8 23.9 27.3 5.8 6.0 7.1 9.4
(16.7-21.4) (17.5-22.1) (21.4-26.4) (24.7-29.9) (4.7-7.0) (5.0-7.1) (5.8-8.3) (8.0-10.8)
Comorbidities, n
0 10.8 10.7 1.5 14.0 2.0 2.1 2.3 3.3
(8.5-13.2) (8.4-13.1) (9.0-13.9) (11.4-16.5) (1.1-2.8) (1.2-2.9) (1.4-3.2) (2.3-4.3)
1 13.2 13.2 16.5 19.6 2.5 2.5 33 45
(10.9-15.4) (11.0-15.4) (14.2-18.9) (17.0-22.1) (1.8-3.1) (1.8-3.2) (2.5-4.1) (3.5-5.4)
>2 20.0 20.8 249 284 5.5 5.7 6.8 8.8
(17.9-22.1) (18.8-22.9) (22.7-27.1) (26.1-30.7) (4.6-6.4) (4.9-6.6) (5.9-7.8) (7.7-9.9)

Values indicate weighted percentage (95% Cl), unless otherwise indicated. GED indicates general equivalency diploma.
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Figure 3. Predictors of cost-related medication nonadherence.
HS indicates high school.

it has been addressed in several prior studies.??* Fur-
thermore, ASCVD is based on self-report, but the rates
of self-reported ASCVD in the NHIS are consistent with
the national rates' and prior published studies from
other national databases.* Last, we are unable to elu-
cidate the whether the nonadherence because of costs
has implications for patient outcomes because we do
not have information on patient outcomes in the sur-
vey. However, several studies have found both financial
hardship and poor risk factor control to be indepen-
dently associated with worse patient outcomes.> 193941
The issue of the direct effect of drug costs and CRN as
mediators in patient outcomes is an avenue for future
research.

CONCLUSIONS

CRN is frequent in many vulnerable Americans with
ASCVD. Health policy interventions would need to ur-
gently focus attention on targeting drugs costs as an

Il No CRN
B CRN

OR8.9

Used alternative therapies: (6.6,12.1)

OR10.8

Requested lower cost medications: (9.0,12.9)

0 20 40 60 80
Proportion of patients (%)

Figure 4. Cost-reducing behaviors with and without cost-related medi-
cation nonadherence (CRN).
OR indicates odds ratio.
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important avenue to improve adherence to medications
and to reduce future needs of healthcare services.
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