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Abstract

Purpose With increasing cancer care costs and greater patient
cost-sharing in the USA, understanding access to medical care
among cancer survivors is imperative. This study aims to
identify financial, psychosocial, and cancer-related barriers
to the receipt of medical care, tests, or treatments deemed
necessary by the doctor or patient for cancer among cancer
survivors age < 65 years.

Methods We used data on 4321 cancer survivors aged 18—
64 years who completed the 2012 LIVESTRONG Survey.
Multivariable logistic regression was used to identify risk fac-
tors associated with the receipt of necessary medical care,
including sociodemographic, financial hardship, debt amount,
caregiver status, and cancer-related variables.

Results Approximately 28% of cancer survivors were within
1 year, and 43% between 1 and 5 years, since their last treat-
ment at the time of survey. Nearly 9% of cancer survivors
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reported not receiving necessary medical care. Compared to
survivors without financial hardship, the likelihood of not re-
ceiving necessary medical care significantly increased as the
amount of debt increased among those with financial hardship
(RREinancial hardship wi< $10,000 debt = 1.94, 95% CI 1.55-2.42,
and RR RRginancial hardship w/> $10,000 debt = 3-41, 95% CI 2.69—
4.33, p < 0.001). Survivors who reported lack of a caregiver,
being uninsured, and not receiving help understanding medi-
cal bills were significantly more likely to not receive neces-
sary medical care.

Conclusion We identified key financial and insurance risk
factors that may serve as significant barriers to the receipt of
necessary medical care among cancer survivors age < 65 in
the USA

Implications for cancer survivors The majority of cancer sur-
vivors reported receiving medical care either they or their
doctors deemed necessary. However, identifying potentially
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modifiable barriers to receipt of necessary medical cancer care
among cancer survivors age < 65 is imperative for developing
interventions to ensure equitable access to care and reducing
cancer disparities.

Keywords Access to care; financial hardship - Cancer
survivors - Medical debt - Disparities

An estimated 15.5 million people were alive in the USA in
2016 who had received a cancer diagnosis (cancer survivors),
with this number projected to reach more than 20 million by
2026 due largely to population changes and an increase in the
number of older adults [1]. Advances in cancer therapy have
led to significant improvements in survival for many patient
populations [2]. However, costs of cancer care are expected to
reach at least $158 billion by 2020 and are rising faster than
other medical sectors [3, 4]. In conjunction with higher costs,
out-of-pocket (OOP) expenses are increasing and have be-
come a growing concern for patients and their families [5].
Although the number of uninsured Americans has decreased
by 20.2 million since the enactment of Affordable Care Act
(ACA) in 2010, approximately 24.4 million adults ages 18—
64 years were uninsured in early 2016 [6] and others remained
underinsured due to high cost-sharing requirements [7]. Since
2010, health plan deductibles for individuals increased by
66%, although wages only increased by 10% [8].
Meanwhile, cancer drugs account for some of the most expen-
sive medications available, with a single cancer drug costing
as much as $120,000 per year [9]. As a result, even insured
patients with cancer may face annual OOP expenses of
$25,000 or more for medical care [9]. Furthermore, prior stud-
ies indicate that nearly 30% of cancer survivors younger than
65 years of age experience material financial hardship (e.g.,
going into debt, filing for bankruptcy, or inability to cover
medical care costs) [10] and approximately 13% of cancer
survivors under age 65 who report financial hardship indicate
incurring debt amounts of > $50,000 [11]. The amalgamation
of the increasing costs of cancer care and high patient cost-
sharing burden, therefore, may adversely impact medical care
utilization for many patients diagnosed with cancer.
Although studies have evaluated the influence of cost-
sharing on treatment use and adherence among patients with
cancer [12—16], a limited number of studies have examined a
broader range of risk factors associated with the receipt of
necessary medical care among patients in different phases of
the cancer care continuum (e.g., in-treatment, post-treatment,
survivorship, and surveillance care) [17-22]. Among these
studies, only a handful have focused on necessary medical
care use among cancer survivors who are not age-eligible for
Medicare [19-22], despite more than one third of cancer sur-
vivors in the USA are age < 65 years [23]. Keegan et al. [21]
found that, among adolescent and young adult cancer

survivors, lack of health insurance and employment were bar-
riers to receipt of necessary care. A recent study by Zheng
et al. [20] found that cancer survivors aged 18—64 were more
likely to change their prescription drug use for financial rea-
sons, compared to their counterparts without a cancer history.
Cancer survivors younger than 65 years are at greater risk for
financial hardship from cancer [10] and may encounter unique
challenges associated with access to medical care. Particularly,
given the potential impact of cancer diagnosis and treatment
on late or long-term effects, the ability to work and perform
work-related tasks [24, 25], productivity losses [26], and the
reliance on employment for health insurance coverage and as
the key source of income. To address this gap in knowledge,
we sought to conduct an assessment of the barriers to receipt
of medical care, tests, or treatments deemed necessary by the
doctor or patient for cancer among survivors younger than
65 years of age. These barriers can be broadly classified as
sociodemographic, financial hardship, debt amount, employ-
ment, caregiver status, number of cancer diagnosis,s and time
since cancer treatment.

Methods
Study population

We examined data from 4321 adults aged 18—64 years who
responded to the 2012 LIVESTRONG Survey for People
Affected by Cancer [27]. The online survey (available in
English and Spanish) was designed to elucidate the needs of
individuals diagnosed with cancer, both during and after their
cancer treatment. Survey respondents were recruited through
outreach efforts of the LIVESTRONG Foundation constitu-
ency (e.g., donors, participants at events or programs, advo-
cates, and others in the community), social media, and
partnering national and community-based organizations. We
excluded respondents who did not have a personal history of
cancer (e.g., family members, caregivers, and other respon-
dents who had not survived cancer themselves), those who
resided outside the USA or a US territory, and those who were
aged > 65 years at the time of the survey.

Measures

The 2012 LIVESTRONG survey used the same measures to
assess financial hardship among cancer survivors as did the
2011 Medical Expenditure Panel Survey (MEPS) Experiences
with Cancer Survivorship Survey [28]. All questions in the
MEPS experiences with cancer survey were developed based
on established survey items and refined through cognitive
testing of a representative group of more than 50 cancer sur-
vivors. More details about the MEPS survey design, cognitive
testing, and content are available elsewhere [28, 29].
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Receipt of necessary medical care

Participant responses to the survey item “At any time since
you were first diagnosed with cancer, did you get all of the
medical care, tests, or treatments that you or your doctor be-
lieved were necessary?” was the dependent variable of inter-
est. This item had potential responses of “yes” or “no” and
was located in a section of the survey that asked participants
about their medical care for cancer. We created a dichotomous
variable, receipt of necessary medical care, based on partici-
pants’ responses (Yes = 1 or No = 0).

Potential barriers to the receipt of necessary medical care

The independent variables included in our analysis were select-
ed based on extant literature and previous research of factors
associated with receipt of medical care among individuals diag-
nosed with cancer [16—19, 30, 31] and informed by the
Andersen behavioral model of health care utilization [32]
(Supplemental Table 1). Financial hardship associated with can-
cer was the primary independent variable of interest and was
defined as previously reported [10] based on participants’ re-
sponses to four survey items: (1) Have you or has anyone in
your family had to borrow money or go into debt because of
your cancer, its treatment, or the lasting effects of that treat-
ment? (2) Did you or your family ever file for bankruptcy
because of your cancer, its treatment, or the lasting effects of
that treatment? (3) Have you or your family had to make any
other kinds of financial sacrifices because of your cancer, its
treatment, or the lasting effects of that treatment? and (4) Have
you ever been unable to cover your share of the cost of those
visits? Participants who responded “Yes” to any (one or more)
of the four financial hardship measures were defined as
experiencing financial hardship associated with cancer.
Participants who responded “No” to all four financial hardship
measures were defined as not experiencing financial hardship.

We also included information on the amount of money
borrowed/debt incurred, based on answers to the question
“How much did you or your family borrow, or how much debt
did you incur because of your cancer, its treatment, or the
lasting effects of that treatment?”; presence of a caregiver,
“Since the time you were first diagnosed with cancer, has
any friend or family member provided care to you during or
after your cancer treatment?”; and help understanding medi-
cal bills, “Did you ever receive help understanding health
insurance or medical bills?” We measured change in employ-
ment as any extended leave (paid or unpaid) or switch to part
time employment due to cancer. Cancer-related characteristics
included the number of cancer diagnoses and time since the
last cancer treatment. Sociodemographic characteristics col-
lected at the time of the survey, included age, sex/marital sta-
tus, race/ethnicity, annual household income, educational at-
tainment, and health insurance status. Sex and marital status
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were combined in our analysis (male/married, male/not mar-
ried, female/married, female/not married) based on our prior
work, in which this combination was found to be a valid way
to assess these variables among cancer survivors under age
65 years given that each stratum has been shown to have
different distributions of financial burden [11]. Accordingly,
this aligns with our reported conceptual model approach as
presented in Supplemental Table 1.

Statistical analyses

We used a two-pronged approach to identify potential barriers
to the receipt of necessary medical care. Our primary approach
was to select a fixed set of independent variables based on
existing scientific research regarding barriers to receipt of nec-
essary medical care (conceptually driven approach) and ana-
lytic constraints due to sample size and frequency of responses
to each measure [33]. Second, we applied signal detection
methodology (data-driven approach) to identify additional po-
tential barriers. For the data-driven approach, we included
variables likely to be associated with receipt of necessary
medical care but not selected for our conceptually driven mod-
el, as well as reconsidered optimal cut-points or groupings for
categorical and composite variables included in the conceptu-
ally driven model. For example, instead of using the financial
hardship measure only, we assessed the association of a com-
posite variable that combined the amount of money borrowed/
debt incurred measure with the financial hardship measure.
Supplemental Table 1 describes the variables included in each
model, using the conceptually driven and data-driven
approaches.

Signal detection has been shown to be useful when analyz-
ing data with highly collinear independent variables and po-
tential interactions between independent variables and has
been applied in a wide range of biomedical research projects
[34-36]. Signal detection identifies and classifies variables by
evaluating receiver operating characteristic (ROC) curves
across all independent variables, as well as across all catego-
rizations of the independent variables. The result is a decision
tree that balances optimal sensitivity and specificity in dis-
criminating between participants who do and do not have
the outcome of interest. In our study, this led to the identifica-
tion of variables that best distinguish between cancer survi-
vors who did and did not receive necessary medical care. We
examined variables presented in the data-driven approach in
Supplemental Table 1. We used those empirically identified as
stronger predictors (stopping rule of p < 0.05) than those in-
cluded in the conceptually driven model to develop the final
multivariable model.

Our use of a two-pronged approach in this study was pos-
sible given the availability of comprehensive survey data,
which provided the opportunity to identify important factors
associated with the receipt of medical care that may have
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otherwise been overlooked if we relied solely on conceptual
models to frame the analysis. By integrating the conceptual
and data-driven approaches to modeling, we increased effi-
ciency and, more importantly, developed a more comprehen-
sive model of healthcare burden in a population of cancer
survivors younger than 65 years of age.

We calculated descriptive statistics for all measures includ-
ed in the analysis. Logistic regression was used to estimate
associations between the receipt of necessary medical care
and the independent variables. We fit bivariate logistic regres-
sion models for each independent variable, as well as multi-
variable logistic regression models for the conceptually driven
and final models. Comparisons between the conceptually driv-
en and final multivariable models were made using a Vuong
test with non-nested models and a likelihood-ratio test for
nested models [37]. Adjusted risk ratios were calculated in
order to facilitate interpretation and discussion [38]. All statis-
tical tests assumed a two-sided alpha of 0.05. Analyses were
conducted using a combination of SAS 9.4, Stata 13.1, and
signal detection software publically available from Stanford
University [35].

Results

Slightly less than half of the cancer survivors were ages 40—
54 years (47%), 35% were ages 55—64 years, and 18% were
ages 18-39 years (Table 1). The majority of cancer survivors
were non-Hispanic white (88%), female (66%), and married
(70%), and had a bachelor’s degree or higher (63%) and pri-
vate health insurance (88%). Approximately 43% had an an-
nual income > $80,000, and 87% were employed. In addition,
an estimated 89% of survivors had a caregiver and 75% had
one lifetime cancer diagnosis only. About 28% of cancer sur-
vivors were within 1 year, and 43% between 1 and 5 years,
since their last treatment at the time of survey. Overall, an
estimated 9% of cancer survivors did not receive necessary
medical care.

Results of the bivariate analysis of variables included in the
conceptually driven and data-driven models are presented in
Table 2. Not receiving necessary medical care was significantly
more likely among survivors who experienced financial hard-
ship (p < 0.001), had public insurance or were uninsured/other
(p < 0.001), and were unemployed or employed at diagnosis
and made work changes (p = 0.015), compared to those survi-
vors who did not experience financial hardship, had private
insurance, and were employed at diagnosis but did not make
work changes. Further, female survivors (both married and
non-married) (p = 0.005), those with > 2 cancer diagnoses
(p = 0.001) and those who did not have a caregiver
(p = 0.018), were significantly more likely not to have received
necessary medical care than married male survivors, those with
only one cancer diagnosis, and those who had a caregiver.

There was an inverse association between annual income and
not receiving necessary medical care, such that compared to
those in the highest income category (> $120,000), those with
a lower income were more likely not to receive necessary med-
ical care (p < 0.001). Based on the data-driven model, we iden-
tified two additional variables strongly associated with receipt
of necessary medical care and included them in the final mul-
tivariable model: (1) the composite measure of experiencing
financial hardship and amount of debt incurred and (2) receiv-
ing help understanding health insurance or medical bills
(Table 2).

The final multivariable regression model results are pre-
sented in Table 3, including the risk factors identified in the
data-driven approach in the final multivariable model im-
proved model fit compared to the conceptually driven model,
as measured by a likelihood-ratio test (x° = 61.6, p < 0.001)
(Supplemental Table 2). Among those experiencing financial
hardship, the likelihood of not receiving necessary medical
care significantly increased, in a stepwise manner, as the
amount of debt increased. Specifically, compared to cancer
survivors who did not experience financial hardship, survivors
who experienced financial hardship and incurred debt
<$10,000 were nearly twice as likely not to receive necessary
medical care (RRpinancial hardship w/< $10,000 debt = 1.94,95% CI
1.55-2.42, p < 0.001), and survivors who experienced finan-
cial hardship and incurred debt > $10,000 were 3.4 times more
likely not to receive necessary medical care (RRginancial hardship
wr> $10,000 debt = 341, 95% C12.69-4.33, p <0.001). Survivors
who were uninsured were more likely not to receive necessary
care, compared to those with private insurance (RR = 1.70,
95% CI11.27-2.28, p=0.001), while the association for public
insurance was attenuated in the fully adjusted model. Not
having a caregiver was significantly associated with a greater
likelihood of not receiving necessary medical care (RR = 1.44,
95% CI 1.11-1.87, p = 0.008), compared to survivors with a
caregiver. Having two or more cancer diagnoses was associ-
ated with greater likelihood of not receiving necessary medi-
cal care (RR =1.24,95% CI1 1.01-1.52, p = 0.040), compared
to survivors with a single cancer diagnosis. Survivors who
reported that they did not receive help understanding their
health insurance or medical bills were more likely to not re-
ceive necessary medical care (RR = 2.17, 95% CI 1.68-2.81,
p <0.001), compared to those who reported receiving help.

Discussion

In this study, we identified significant barriers to the receipt of
necessary medical care in a large sample of adult cancer sur-
vivors less than 65 years of age in the US survivors experienc-
ing financial hardship from cancer were most likely to report
not receiving medical care either they or their doctors deemed
necessary. The likelihood of not receiving necessary medical
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Table 1  Characteristics of adult cancer survivors under age 65, 2012

LIVESTRONG survey

Total sample

n=4321
Age, years n (%)
18-39 778 (18.0)
40-54 2036 (47.1)
55-64 1507 (34.9)
Marital status/sex®
Non-married male 361 (8.4)
Married male 1057 (24.5)
Non-married female 886 (20.5)
Married female 1967 (45.5)
Race/Ethnicity
Non-Hispanic White 3815 (88.3)
Other” 506 (11.7)
Annual income
>$120,000 911 (21.1)
$80,001-119,999 948 (21.9)
$40,001-80,000 1111 (25.7)
< $40,000 736 (17.0)
Missing/decline to answer 615 (14.2)
Education
Bachelor’s degree or higher 2741 (63.4)
Some college 1257 (29.1)
High school graduate or less 323 (7.5)
Insurance
Private 3808 (88.1)
Government 260 (6.0)
Uninsured/other 253 (5.9)
Changes to Employment
Employed/work changes 2046 (47.4)
Employed/no work changes 1689 (39.1)
Not employed 586 (13.6)
Caregiver
Yes 3861 (89.4)
No 460 (10.7)
Number of cancer diagnoses
1 3234 (74.8)
>2 1087 (25.2)
Time since last treatment
1 year 1189 (27.5)
> -5 years 1841 (42.6)
> 5 years 1200 (27.8)
Never treated/missing 91 (2.1)
Receipt of all necessary medical care
Yes 3926 (90.9%)
No 395 (9.1%)

Financial hardship and debt amount
No financial hardship
Hardship, with < $10,000 in debt
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1968 (45.5%)
1539 (35.6%)

Table 1 (continued)

Total sample

n=4321
Hardship, with > $10,000 in debt 814 (18.8%)
Financial hardship components®
Borrowed money 2864 (66.3%)
Filed for bankruptcy 133 (3.1%)
Other financial sacrifices 1724 (39.9%)

Unable to cover costs 1123 (26.0%)
Received help understanding bills
Yes or missing/NA 4089 (94.6%)

No 232 (5.4%)

Percentages may not add to 100% due to rounding. Respondents with
missing information on annual income, time since last treatment and
receive help understanding medical bills were coded as a unique category
or incorporated into an existing category, as presented in the table; there
was no other missing information

#“Married” includes married or domestic partner, while “Non-married”
includes single, separated, divorced, widowed, prefer not to answer. Sex
and marital status were combined in our analysis (male/married, male/not
married, female/married, female/not married) based on our prior work, in
which this combination was found to be a valid way to assess these
variables among cancer survivors under age 65 years given that each
stratum has been shown to have different distributions of financial burden

® Includes non-Hispanic Black, Hispanic, non-Hispanic American Indian/
Alaskan Native, non-Hispanic Asian/Pacific Islander, other non-Hispanic

¢ Results not mutually exclusive

care increased as the amount of debt increased. Specifically,
cancer survivors experiencing financial hardship with debt
< $10,000 were 1.9 times more likely to not receive necessary
medical care, and survivors in financial hardship with > $10,000
of debt were 3.4 times more likely to not receive necessary
medical care than survivors who did not experience financial
hardship. With prior studies showing that nearly 1 in 3 cancer
survivors experiences financial hardship [11, 18, 39] and that
more than half of cancer survivors in debt incur amounts over
$10,000 [11, 40], our findings underscore the importance of
identifying cancer survivors who may be at greatest risk for
financial hardship from cancer because of the negative influence
of financial burden throughout the care continuum.

A growing body of evidence indicates that cancer survivors
who experience financial hardship or face high OOP costs are
more likely to delay or forgo both general and cancer-related
medical care, have longer times to initiation of therapy, have
delays in therapy initiation, and are more likely to discontinue
recommended regimens [12—15, 20, 41]. Furthermore, as
trends point to increasing costs of cancer care [5] and a shift
toward greater patient cost-sharing for medical care, cancer
patients may face a choice between optimal care or care they
can afford [42, 43]. In scenarios where medical care is
interrupted or abandoned due to affordability issues, patients
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Table2 Bivariate analysis of risk factors associated with not receiving Table 2 (continued)
medical care among cancer survivors aged 18-64 years
Bivariate®
Bivariate®
Characteristic RR [95% CI] p value
Characteristic RR [95% CI] p value
Yes debt > 10,000 432[3.52-531]"
Conceptually driven approach Receive help understanding bills <0.001
Financial hardship® < 0.001 Yes Ref.
No Ref. No 3.28[2.59-5.62]°
Yes 3.29 [2.60-4.18]"
Age, years 0.331 CI confidence interval, cont’d continued, RR risk ratio, Ref. referent
18-39 1.04 [0.78-1.37] category
40-54 1.17 [0.94-1.44] *p <0.001;%%p < 0.01; **¥p < 0.05
55-64 Ref. * Estimates presented are based on bivariate logistic regression analyses
Marital status/sex 0.005 ® Components of financial hardship included Borrowed money, Filed for
Non-married male 1.23 [0.83-1.80] bankruptcy, Unable to cover costs of care, Other financial sacrifices
Married male Ref. ¢ Other category includes non-Hispanic Black, Hispanic, non-Hispanic
Non-married female 165 [1.26-2.1 7]* American Indian/Alaskan Native, non-Hispanic Asian/Pacific Islander,
o formal ’ 4 ’ " e Other non-Hispanic
Marrlec? .ema ¢ 1:34 [1.04-1.71] 9 Only those variables found to statistically significantly improve model
Race/ ethn.mty. ) 0.204 fit in the data-driven approach are presented. p value shown represents
Non-Hispanic White Ref. results of F test for variables with more than two categories. Sex and
Other® 1.19[0.91-1.57] marital status were combined in our analysis (male/married, male/not
Annual income <0.001 married, female/married, female/not married) based on our prior work,
> $120,000 Ref. in which this combination was found to be a valid way to assess these
- ' variables among cancer survivors under age 65 years given that each
$80,001-119,999 1.25[0.91-1 '73]* stratum has been shown to have different distributions of financial burden
$40,001-80,000 1.75[1.31-2.32]
5.$4.0’000 ‘ 248[1.87-328] may not receive the fullest potential health benefit and, in-
Missing/decline to answer 1.2710.89-1.81] stead, may experience higher rates of disease progression
Education ) 0.062 [12], adverse events [44], premature death [45], and higher
Bachelor’s degree or higher Ref. .
S I 126 11,031 5417 overall health care expenditures due to preventable emergency
H('m: C(})l e“;’e d | 1.26 [0'9(;1 .76] room visits [46] and hospitalizations [ 14, 45, 47]. If the burden
1gh school graduate or fess 26 [0.90-1.76] of financial hardship from cancer is not addressed, the conse-
Insurance <0.001 . . e .
Private Ref quent impact on medical care access and utilization may lead
Government 205 [1.54273]" to poor health outcomes among individuals diagnosed with
Uninsured/other 246 [1.89-3.20]" cancer and exacerbate disparities across a wide range of pa-
T tient characteristics, including race/ethnicity and socioeco-
Changes to employment 0.015 .
Employed/work changes 1.4 [1.10-1.90]" nomic status.
Employed/no work changes Ref. Insurance status was also found to be significantly associ-
Not employed 128 [1.04-1.58] ated with the receipt of necessary medical care in our study.
Caregiver 0018 Extensive research shows the impact of the lack of health
Yes Ref. insurance and the type of health insurance on reduced access
No 139 [1.06-1.817" to medical care [48—52]. Our findings provide further support,
Number of cancer diagnoses 0.001 showing that uninsured cancer survivors are 70% more likely
1 Ref. to not receive necessary medical care than those survivors
>2 1.41 [1.15-1.72]" with private insurance. Although the future of health reform
Time since last treatment 0.232 is uncertain, recent findings on the effects of the ACA show
1 year Ref. that more than 20 million US adults age 1864 gained health
> 1-5 years 1.01[0.80-1.27] insurance [53], which will also increase the proportion with
> 5 years 1.03 [0.80-1.32] » access to medical care [54]. Yet, achieving the full benefit of
Never treated/missing 172 [1.03-2.87] health insurance coverage among newly and continuously in-
Data-driven approach sured individuals may require additional support for individ-
Financial hardship/debt incurred <0.001 uals who struggle to understand their insurance benefits and

No
Yes debt < $10,000

Ref.
2.21[1.70-2.73]"

medical bills. As shown in our study, cancer survivors who
did not receive help understanding their health insurance or
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Table 3  Final multivariable analysis of risk factors associated with not
receiving medical care among cancer survivors aged 18-64 years

Final enhanced model

Characteristic RR [95% CI] p value®
Financial hardship/debt incurred < 0.001
No hardship Ref. )
Hardship debt < $10,000 1.94 [1.55-2.42]
Hardship debt > 10,000 3.41[2.69-4.33]
Age 0.457
55-64 Ref.
40-54 1.11 [0.90-1.37]
18-39 0.97 [0.74-1.29]
Marital status/sex 0.074
Married male Ref.
Non-married male 0.93[0.63-1.38]
Married female 1.31 [1.03-1.67]
Non-married female 1.23[0.92-1.64]
Race/ethnicity 0.986
Non-Hispanic White Ref.
Other® 1.00 [0.76-1.32]
Annual income 0.384
> $120,000 Ref.
$80,001-119,999 1.03 [0.75-1.42]
$40,001-80,000 1.23 [0.91-1.67]
< $40,000 1.3210.92-1.89]
Missing/decline to answer 1.02 [0.71-1.46]
Education 0.760
Bachelor’s degree or higher Ref.
Some college 0.88 [0.62—-1.25]
High school graduate or less 0.98 [0.80-1.21]
Insurance 0.002
Private Ref.
Public 1.34[0.96-1.85]
Uninsured/other 1.70 [1.27-2.28]
Changes to employment 0.524
Employed/no work changes Ref.
Employed/work changes 1.13[0.85-1.51]
Not employed 0.97[0.78-1.19]
Caregiver 0.008
Yes Ref.
No 1.44 [1.11-1.87]"
Number of cancer diagnoses 0.040
1 Ref. o
>2 1.24[1.01-1.52]""
Time since last treatment 0.210
1 year Ref.
> 1-5 years 1.09 [0.87-1.37]
> 5 years 1.22 [0.95-1.56]
Never treated/missing 1.61 [0.96-2.68]
Receive help understanding bills < 0.001
Yes Ref. )
No 2.17[1.68-2.811

Estimates presented are based on multivariable logistic regression analy-
sis adjusted for all variables shown in table. Sex and marital status were
combined in our analysis (male/married, male/not married, female/mar-
ried, female/not married) based on our prior work, in which this combi-
nation was found to be a valid way to assess these variables among cancer
survivors under age 65 years given that each stratum has been shown to
have different distributions of financial burden

CI confidence interval, cont’d continued, RR risk ratio, Ref. referent
category

*p < 0.001; *¥p < 0.01; ***p < 0.05
#For variables with more than two categories represents p value for F test

® Other category includes non-Hispanic Black, Hispanic, non-Hispanic
American Indian/Alaskan Native, non-Hispanic Asian/Pacific Islander,
other non-Hispanic
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medical bills were more than twice as likely to report not
receiving necessary medical care. Consequently, cancer survi-
vors may require greater support to better understand their
health insurance and medical bills during the time period
around diagnosis and treatment, when the use of medical care
is high and bills start to accumulate.

Among other factors included in our analysis of cancer
survivors, we found that having a caregiver was significantly
associated with the receipt of necessary medical care.
Individuals with cancer face a plethora of challenges through-
out the cancer care trajectory related to late and long-term
effects of treatment, psychological and emotional distress, fi-
nancial hardship, and managing and coordinating medical
care [55-61]. Our findings that cancer survivors without a
caregiver were significantly more likely not to receive neces-
sary medical care support prior studies reporting that the pres-
ence of a caregiver may lead to improved outcomes for cancer
patients, including management of care [62, 63]. We also
found that having a higher number of cancer diagnoses was
associated with greater likelihood of not receiving necessary
medical care. This may be related to greater total costs of care
associated with multiple rounds of treatment or the long-term
effects of treatment.

Identifying barriers to receipt of necessary medical cancer
care among cancer survivors is imperative in developing in-
terventions that ensure equitable access to care across popula-
tions [64]. A common thread among the barriers found to be
significantly associated with receipt of necessary care in our
final multivariable model is their relationship to patient cost of
care (financial hardship/debt amount, health insurance, help
understanding health insurance, and medical bills). It is now
well-established that patients face significant financial hard-
ship from cancer, its treatment, and the late/lasting effects of
treatment [10—12, 14, 18, 26, 3941, 65-79], with population-
based estimates indicating that approximately one in every
five cancer survivors report material (e.g., unable to cover
medical care costs) or psychological financial hardship (e.g.,
worry about paying medical bills because of cancer) [10]. Yet,
to date, there are no prospective studies evaluating the impact
of interventions to prevent financial hardship from cancer
[80]. Efforts to mitigate financial hardship from cancer and
limit the impact on access and utilization of medical care will
require the collection of patient financial information (e.g.,
examining patients’ debt-to-income ratio, or information on
assets and debts), as well as improved coordination and com-
munication between patients and their health care team. First,
early education of patients about their cost-sharing responsi-
bilities for impending medical care may help them prepare for
and engage in the steps necessary to manage the associated
finances. Second, it is essential that physicians and other
members of the health care team (e.g., nurse, medical assis-
tant, social worker) engage in conversations about the costs of
medical care, so that they become aware of their patient’s
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financial capability and can help identify resources (e.g., in-
stitutional medical financial assistance programs, pharmaceu-
tical co-pay assistance programs, or third-party non-profit or-
ganizations) or cost-saving strategies [81]. Third, given that an
individual’s financial capability is dynamic over time, ensur-
ing that the aforementioned information about the costs of
medical care is available and “financial check-ins” occur
throughout the care continuum, from the time of diagnosis
through survivorship or end of life, may ensure that patients
are receiving necessary care.

Despite the strengths of our innovative analytic approach
with a large national sample containing detailed measures
about financial hardship, our study had several limitations.
First, cancer survivors responding to the LIVESTRONG on-
line survey were recruited from multiple sources, and thus, our
national study sample was not population-based. Accordingly,
our findings are most generalizable to study populations with
characteristics similar to the study sample, namely, cancer
survivors 18—64 years of age who are predominantly non-
Hispanic whites, female, married, employed, and have high
educational attainment, relatively high annual incomes, and
Internet access. However, preliminary studies suggest that
even if prevalence estimates differ between population-based
probability samples and non-probability samples, associations
between patient factors and outcomes, such as those between
financial hardship and receipt of necessary care presented
here, are similar [82]. Second, our study data were based on
self-reported information and are subject to recall bias and
misclassification. Third, the findings are based on a prevalent
sample of cancer survivors and those diagnosed with more
lethal cancers. Fourth, those who died as a result of suboptimal
care were not included in the sample. Fifth, we did not have
information on specific clinical characteristics, such as stage
of cancer at diagnosis, presence of comorbid conditions, and
whether subsequent cancers represented recurrence for survi-
vors with a primary diagnosis or two separate cancers. Lastly,
given the cross-sectional study design, we were not able to
explore the temporal pathway between the identified barriers
and receipt of necessary medical care.

Conclusion

In a large sample of adult cancer survivors younger than
65 years of age in the USA, we identified several factors that
may serve as significant barriers to the receipt of necessary
medical care. Survivors who experience financial hardship
and incur large amounts of debt related to their cancer may
be at greatest risk for not receiving necessary medical care.
Additionally, providing support to cancer survivors who need
help understanding the complexities of insurance or medical
bills may improve both access to and receipt of necessary
medical care. With trends in the US health care system

pointing to increased costs of cancer care and greater patient
cost-sharing, it is of paramount importance to identify and
better understand barriers and facilitators to the receipt of nec-
essary medical care throughout the cancer care continuum.
Our findings will help inform the development of interven-
tions by identifying individuals diagnosed with cancer who
have the greatest need for education about the financial as-
pects of cancer care, health insurance benefits, the presence of
a caregiver, and medical bills; these efforts may reduce the
likelihood of disruption in high-quality cancer care provision
and lead to improved health outcomes.
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