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Abstract

Background: With rising cancer care costs, including high-priced cancer drugs, financial hardship is increasingly documented
among cancer survivors in the United States; research findings have not been synthesized.
Methods: We conducted a systematic review of articles published between 1990 and 2015 describing the financial hardship
experienced by cancer survivors using PubMed, Embase, Scopus, and CINAHL databases. We categorized measures of
financial hardship into: material conditions (eg, out-of-pocket costs, productivity loss, medical debt, or bankruptcy), psycho-
logical responses (eg, distress or worry), and coping behaviors (eg, skipped medications). We abstracted findings and con-
ducted a qualitative synthesis.
Results: Among 676 studies identified, 45 met the inclusion criteria and were incorporated in the review. The majority of the
studies (82%, n¼37) reported financial hardship as a material condition measure; others reported psychological (7%, n¼3)
and behavioral measures (16%, n¼7). Financial hardship measures were heterogeneous within each broad category, and the
prevalence of financial hardship varied by the measure used and population studied. Mean annual productivity loss ranged
from $380 to $8236, 12% to 62% of survivors reported being in debt because of their treatment, 47% to 49% of survivors
reported experiencing some form of financial distress, and 4% to 45% of survivors did not adhere to recommended
prescription medication because of cost.
Conclusions: Financial hardship is common among cancer survivors, although we found substantial heterogeneity in its
prevalence. Our findings highlight the need for consistent use of definitions, terms, and measures to determine the best
intervention targets and inform intervention development in order to prevent and minimize the impact of financial hardship
experienced by cancer survivors.

The number of cancer survivors in the United States in 2014
was approximately 14.5 million (1), and with an aging popula-
tion and improvements in early detection and treatment, can-
cer survivorship is expected to increase to 18 million by 2022 (2).
The costs of new cancer therapies are increasing as well (3–5).
When compared with individuals without a cancer history, can-
cer survivors have greater out-of-pocket (OOP) costs, even many
years after initial diagnosis (6), reflecting ongoing cancer care as
well as care for any late or lasting treatment effects. Cancer

survivors are also more likely to have limitations in ability to
work (7) and reduced resources to pay for medical care, thereby
increasing the financial impact of cancer. Facing high OOP costs
and reduction in income, cancer survivors are at risk for medi-
cal debt, bankruptcy, and increased stress, anxiety, and worry
about their financial situation (6–13). Cancer survivors reporting
financial hardship have been shown to be more likely to delay,
forgo, and have poorer adherence to care (14), and a recent
study found that bankruptcy increased the risk of death for
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cancer survivors, even after controlling for socioeconomic and
clinical characteristics (15). The mechanism for this increased
mortality risk is not entirely clear. Poorer quality of life and
overall well-being, increased stress, restricted choices associ-
ated with limited resources (eg, food and housing insecurity),
and decreased treatment adherence are among the hypothe-
sized mechanisms (15,16).

Increasingly, researchers have documented the prevalence
of different aspects of financial hardships among cancer survi-
vors (17,18). A prior review highlighted the heterogeneity in
measures of financial hardship in cancer survivorship research
(19); however, that review focused exclusively on terminal can-
cer patients and only included studies published through 2006.
Little research has been conducted to synthesize findings from
these studies across the cancer care continuum. In an effort to
build on existing research and close this gap, we conducted a
systematic review of the published literature guided by a finan-
cial hardship typology to inform future research in cancer survi-
vorship and intervention development in order to minimize the
effects of financial hardship.

Methods

Financial Hardship Typology

Building on theoretical work in health disparities research
(16,20,21), we developed a typology for conceptualizing financial
hardship in cancer survivors (22). Previous research has shown
material (23), psychological (24), and behavioral (25) aspects of
the financial hardship experience among cancer patients, and
recent studies have begun to differentiate the multiple domains
of financial hardship (18), thus heeding the calls in the literature
for greater conceptual clarity to inform both financial hardship
measurement and intervention development for cancer survi-
vors (22,26). As described in Figure 1, financial hardship can be
characterized as: 1) the material conditions that arise from the
increased OOP expenses and lower income that can result from
the inability to work during/following cancer treatment, 2) the

psychological response to the increase in household expenses
that must now be managed as patients navigate cancer care, or
3) the coping behaviors that patients adopt to manage their
medical care while experiencing increased household expenses
during/following cancer care. We used this typology to guide
our literature search, abstract data from identified studies, and
synthesize results from the underlying studies.

As indicated in Figure 1, there may be some overlap across
these domains of the underlying multidimensional construct of
financial hardship; while the psychological response measures
may be clearly distinct from the other two domains, the mate-
rial conditions and coping behavior measures may seem more
similar. However, we contend that there is not complete overlap
among the material conditions and coping behavior domains in
our typology. Full overlap between these two domains would
suggest perfect correlation between material conditions mea-
sures and coping behavior measures. The distinction in our ty-
pology between material conditions measures and coping
behavior measures is that the former attempts to capture the fi-
nancial costs of cancer care to the patient and/or the depletion
of financial resources as a result of cancer care; however, the
latter attempts to capture the purposeful effort (27) used by the
patient to manage the financial situation produced by the re-
duction of financial resources. The purposeful efforts or actions
to economize that are used to manage the depletion of financial
resources distinguish the coping behavior domain from the
other domains. Though our typology does not include a tempo-
ral aspect, the coping behavior (eg, economizing strategies such
as taking less medication and/or forgoing care because of cost)
measures are assumed to capture the patient’s behavioral re-
sponse to the reduction in material conditions and the stressful
psychological response caused by the substantial financial bur-
den of cancer care.

Literature Search

We used the PubMed, Embase, Scopus, and CINAHL databases
to identify articles describing the financial burden of cancer

Figure 1. Financial hardship typology. The typology illustrates and provides examples of the three broad domains of financial hardship: the material conditions that

arise from the increased out-of-pocket expenses and potentially lower income that results from the inability to work during/following cancer treatment; the psycho-

logical response to the increase in household expenses that must now be managed as patients navigate cancer care; and the coping behaviors that patients adopt to

manage their medical care while experiencing increased household expenses during/following cancer care.
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that were written in English and published between January 1,
1990, and December 31, 2015. In the PubMed database, the
search strategy used a combination of the Medical Subject
Heading (MeSH) terms “cost of illness,” “healthcare costs,”
“health expenditures,” and “neoplasm,” and related keywords
(ie, bankruptcy, debt, OOP, mortality cost, cancer, economic bur-
den, economic hardship, financial burden, financial hardship,
financial stress, financial distress, material hardship, and finan-
cial toxicity). These terms also reflect concepts in the cost-
effectiveness literature. We replicated the search strategy in the
Embase, Scopus, and CINAHL databases according to their
search parameters. The combined searches from all four data-
bases yielded 676 unique articles (Supplementary Methods and
Supplementary Table 1, available online).

Articles were excluded if the study was conducted outside of
the United States (n¼ 239) because of important differences in
health care systems, including the absence of universal health
insurance coverage and the potential for very high patient OOP
costs in the United States compared with other developed coun-
tries. Editorials, commentaries, and literature reviews were ex-
cluded (n¼ 381). Articles were also required to include some
aspect of the financial hardship of cancer, present results from
quantitative data analysis, and include individual-level data for
at least 10 survivors. Articles describing a specific treatment or
procedure (eg, economic burden of repeat renal surgery) were
also excluded. The abstracts from the remaining 35 articles
were selected for full text review. Reference lists were also re-
viewed, and 10 additional articles were identified for inclusion.
A total of 45 articles were included in the literature review
(6–10,12,14,23,28–64) (Supplementary Figure 1, available online).

Data Abstraction

Data were abstracted on study characteristics, cancer patient
characteristics, and measures of financial hardship from each
article. Study characteristics included data source, geographic
setting, service type, payer type, indirect cost, study design, and
comparison group. Data on cancer patient characteristics in-
cluded method of identification (eg, registry, self-report), sam-
ple size, age, stage, and cancer site. We grouped measures of
financial hardship into the three categories defined in our

typology in Figure 1: material conditions, psychological re-
sponses, and coping behaviors. Material conditions included
measures of OOP costs, indirect costs, and productivity loss (ie,
the loss of economic resources and opportunities associated
with morbidity because of cancer and its treatment), medical
debt, and bankruptcy experienced by cancer survivors.
Psychological responses were measured as any psychological,
emotional, and social impact experienced by cancer survivors
because of financial hardship (eg, feeling of distress because of
costs of cancer care; concern about wages/income meeting ex-
penses related to costs of cancer care). Coping behavior mea-
sures included assessments of treatment nonadherence and
forgoing medical care because of cost. Some studies used com-
posite or summary measures across multiple domains of finan-
cial hardship, which we grouped separately.

A single author reviewed abstracts for objective information
(eg, conducted in United States, included cancer survivors), and
three of the authors collectively made decisions about whether
studies should be included or excluded. A single author abstracted
data from the underlying studies, and three authors reviewed
these data. Any disagreements were resolved by consensus.

Results

Study Characteristics

Over half of the studies (58%, n¼ 26) were published in 2013,
2014, and 2015 (Figure 2). The majority of studies were con-
ducted using national (47%, n¼ 21) or multistate-level data
(29%, n¼ 13) (Table 1), while others used data from a single in-
stitute/city (20%, n¼ 9) or single state (4%, n¼ 2). Studies used
data from a variety of sources, including the Medical
Expenditures Panel Survey (MEPS; 22%, n¼ 10) and the linked
Surveillance, Epidemiology, and End Results Program (SEER)–
Medicare data (16%, n¼ 7). Most studies featured cross-sectional
(64%, n¼ 29) or cohort (29%, n¼ 13) designs. Many studies in-
cluded comparison groups comprised of noncancer controls
(38%, n¼ 17) or other defined groups (ie, patients with chronic
heart disease; 16%, n¼ 7); however, 47% (n¼ 21) of the studies
did not include a comparison group. Study populations included
newly diagnosed patients in the initial/treatment phase (58%,

Figure 2. Studies by year of publication. The figure depicts the distribution of peer-reviewed manuscripts from studies that measure financial hardship from cancer

between 1990–2015.
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n¼ 26) with few studies specifically addressing end of life/last
year of life (4%, n¼ 2).

Cancer survivors were identified by self-report (33%, n¼ 15),
medical record review (27%, n¼ 12), registry (18%, n¼ 8), and in-
surance claims (11%, n¼ 5) (Table 1). Approximately half of the
studies included patients at all stages of disease at diagnosis
(49%, n¼ 22), whereas 20% (n¼ 9) included stages I–III and 31%
(n¼ 14) of studies did not list study patients’ stage of cancer.
The most common cancer sites reported were breast (42%,
n¼ 19), colon (38%, n¼ 17), lung (24%, n¼ 11), prostate (20%,
n¼ 9), uterine (11%, n¼ 5), and ovarian (9%, n¼ 4). Over a third
of the studies included all cancer sites (36%, n¼ 16).

Measures of Financial Hardship of Cancer

Across studies, there was a large degree of inconsistency in the
terms used, including financial distress, financial stress, finan-
cial hardship, financial problem, financial toxicity, financial
burden, economic burden, economic hardship, and financial
impact. The majority of studies reported material condition
measures (82%, n¼ 37), and there was considerable variation in
the measures, including direct medical costs or OOP costs (44%,
n¼ 20), indirect cost or cost because of productivity loss (40%,
n=18), medical debt/depletion of assets (27%, n¼ 12), health-
related spending as a percentage of total household income (ie,
>20% of income) (9%, n¼ 4), decline in financial status (7%,
n¼ 3), patient time costs (7%, n¼ 3), and bankruptcy (7%, n¼ 3)
(Table 1). Approximately 7% (n¼ 3) of the studies reported fi-
nancial hardship as a psychological response measure (ie, as-
sess subjective financial distress, stress and worry in survivors),
while a total of 16% (n¼ 7) of studies reported financial hardship

Table 1. Study characteristics*

Characteristics No. (%)

Study characteristics
Data source

Other 17 (38)
MEPS 10 (22)
SEER or SEER-Medicare 7 (16)
Academic Cancer Institute 5 (11)
MarketScan 3 (7)
NHIS 3 (7)

Geographic setting
National 21 (47)
Multiple cities and/or states 13 (29)
Single institute/single city 9 (20)
Single state 2 (4)

Service type
Outpatient 26 (58)
Inpatient 20 (44)
Pharmacy 19 (42)
Not listed/NA 16 (36)
Other 12 (27)

Payer type
Private insurance 29 (64)
Medicare 27 (60)
Medicaid 23 (51)
Out of pocket 22 (49)
Uninsured 19 (42)
Other 16 (36)
Not listed 7 (16)
Military/VA 4 (9)

Study design
Cross-sectional 29 (64)
Cohort 13 (29)
Based on randomized controlled trial 3 (7)

Phase of cancer care
Initial treatment of incident disease 26 (58)
Surveillance, continuing, or monitoring 10 (22)
Last year of life 2 (4)
Other 0 (0)

Comparison group
No comparison group 21 (47)
Non cancer controls 17 (38)
Other comparison group 7 (16)

Cancer patient characteristics
Cancer patient identification

Self-report 15 (33)
Medical record review 12 (27)
Registry 8 (18)
Other 5 (11)
Claims 5 (11)

Cancer stage
Stage I–III/localized regional 9 (20)
Stage IV/distant 0 (0)
Other 0 (0)
All 22 (49)
Not listed 14 (31)

Number of cancer survivors
<100 2 (4)
100–999 20 (44)
1000–9999 19 (42)
10 000þ 4 (9)

Patient age group
<18 3 (7)
18–39 36 (80)

(continued)

Table 1. (continued)

Characteristics No. (%)

40–64 38 (84)
65þ 33 (73)
Not listed 2 (4)

Cancer site
Other cancer site 30 (68)
Breast 19 (42)
All cancer sites 16 (36)
Colon 17 (38)
Lung 11 (24)
Prostate 9 (20)
Uterine 5 (11)
Ovarian 4 (9)

Financial burden measures
Material measures

Direct costs/out-of-pocket costs 20 (44)
Indirect costs/productivity loss 18 (40)
Medical debt/depletion of assets 12 (27)
Health related spending >20% of income 4 (9)
Decline in financial status 3 (7)
Patient time cost 3 (7)
Bankruptcy 3 (7)

Psychological response measures
Financial distress/worry 3 (7)

Coping behavior measures
Prescription drug management/treatment nonadherence 7 (16)

Composite or summary measures 13 (29)

*MEPS ¼ Medical Expenditures Panel Survey; NHIS ¼ National Health Interview

Survey; SEER ¼ Surveillance, Epidemiology and End Results program.
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as a coping behavior measure, evaluating the association be-
tween cancer-related expenses and utilization of medical care
services (ie, skipped treatment appointments or filled only part
of a medication prescription). Thirteen studies (29%) reported fi-
nancial hardship using composite or other summary measures.

Few studies included in our review used validated measures
or commented about the validation process for financial hard-
ship measures; a single study (43) included the comprehensive
score for financial toxicity (COST) measure developed specifi-
cally as a patient-reported outcome in oncology care (20), and
three studies (10,44,50) used the InCharge Financial Distress/
Financial Well-Being Scale (IFDFW), which was tested for valid-
ity and reliability but is not health care specific (65). Both the
COST measure and the IFDFW scales include aspects of material
and psychological hardship.

Even objective measures that addressed the same basic fi-
nancial hardship concept were inconsistently reported across
studies and had items that were worded differently or used dif-
ferent response options. For example, OOP measurements var-
ied across studies and included costs associated with both
direct medical services (eg, inpatient and outpatient services,
mental health services, counseling, and medication) and direct
nonmedical costs (eg, transportation, restaurant meals, clean-
ing, insurance premium increases, home maintenance, and
child care). Some studies compared OOP costs to family income,
whereas others only reported absolute levels of OOP costs.
Finally, the reference period for evaluating OOP costs ranged
from one month to a calendar year to a monthly average from
the past two years.

Material Condition Measures of Financial Hardship
OOP medical costs. Patient OOP costs were included in 20 of the
studies (6–8,23,28–30,35,40–42,45–52,57) (Table 2). Of the studies
that included OOP costs, there was notable variation in the esti-
mates reported, with studies stratifying estimates by treatment
type, sex, age group (ie, age <65 years and 65þ years), time since
diagnosis or treatment, insurance type, service type, and cancer
site. Estimates of total OOP cost of cancer survivors ranged on
average per month from $316 (2008 US dollars) in breast cancer
survivors of all ages (52) to $741 (years of dollars not stated) in a
general cancer survivor population (51).

Four studies (29,30,35,42) reported the proportion of cancer
survivors whose OOP costs were greater than 20% of their an-
nual income, with estimates between about 11% in a nationally
representative population of cancer survivors of all ages (29)
and 28% of Medicare beneficiaries with cancer (35). The majority
of studies’ findings underscored the higher OOP costs among in-
dividuals diagnosed with cancer compared with those without
a cancer history.

Indirect costs/productivity loss and patient time costs. Indirect
costs/productivity loss were reported in 18 studies (40%) (6–
9,28,32,34,37,40,41,43,46,51,55,59,60,61,62). As shown in Table 3,
studies measured indirect costs/productivity loss as loss of in-
come, missed or lost days from work because of illness (ie, ab-
senteeism, short- and long-term disability, days spent in bed),
patient time costs (7%, n¼ 3) (46,60,62), and limitations in abil-
ity to do activities related to work and outside of work. Mean
annual indirect cost ranged from $380 in a sample of prostate
cancer survivors (year of dollars not stated) (46) to $8236 in
breast cancer survivors (2000 US dollars) (55). Arozullah et al.
(28) reported that 45% of breast cancer survivors from a single
cancer center had job-related income loss, with a maximum

loss of $13 462 per month during a three-month period (1999 to
2002 data; dollars not adjusted for inflation). A nationally rep-
resentative population-based study of cancer survivors found
that nearly one in three survivors had limitations in usual
daily activities outside of work and one in four felt less produc-
tive at work (2008 to 2011 data) (7). In a cohort of breast cancer
survivors, Sasser et al. (55) estimated an average of 42.1 total
work loss days, comprised of 18.1 absenteeism days and 23.9
disability days, which translated to annual totals of $8236,
$3634, and $4602 (in 2000 US dollars), respectively (1998 to 2000
data). Guy et al. (41), the only study to assess lost productivity
explicitly in adult survivors of childhood cancers, reported an
annual per capita lost productivity of $4564 (2011 US dollars) in
a nationally representative sample (2008 to 2011 data), approx-
imately double the lost productivity of adults without a history
of cancer during the same time period ($2314).

Medical debt, depletion of assets, and bankruptcy. Twelve stud-
ies reported medical debt, depletion of assets, or bankruptcy
because of cancer (8,9,12,23,31,43,44,50,54,56,58,63) (Table 4).
Bankruptcy claims ranged from 2% to 3% in the two years after
diagnosis (9). Furthermore, Ramsey et al. (12) found that can-
cer survivors in Western Washington State were 2.65 times
more likely to file for bankruptcy than those without cancer
and that younger survivors (ie, <40 years of age) had higher
rates of bankruptcy than their older counterparts based on
cancer surveillance data collected from 1995 to 2009. Meneses
et al. (9) found that 12% of survivors borrowed money to pay
for their medical expenses and 24% used up savings over a
six-month period (data years not listed). Jagsi et al. (8) pro-
vided details regarding how the survivors financed their medi-
cal expenses—80% used income or savings, 10% increased
credit card debt, and 7% borrowed from family or friends (2005
to 2007 data). In addition, several studies noted that survivors
had trouble paying for medical bills and basic necessities (ie,
utilities, mortgage, food, clothes) (8,23,43,44,50,54,56,58,63).
The study by Regenbogen et al. (54) reported that from 2011 to
2013 colorectal cancer survivors with complications were
more likely to spend savings and borrow or take loans than
survivors without complications (40% vs 31% and 18% vs 11%,
respectively). Shankaran et al. (56) reported that 62% of colo-
rectal cancer survivors were in debt, with a mean amount of
$26 860 (2009 US dollars, 2008 to 2010 data), and Veenstra
et al. (58) reported that a total of 34% of colorectal cancer sur-
vey respondents used savings and 13% had to borrow money
or take out a loan as a result of their cancer treatment (2011 to
2013 data).

Psychological Response Measures of Financial Hardship
Three studies (33,38,54) included psychological response mea-
sures of financial hardship (eg, measures of distress, stress, and
worry) (Table 5). A longitudinal study conducted by Ell et al. (38)
among low-income women undergoing treatment or follow-up
for breast/gynecological cancer found that 68% of cancer survi-
vors had medical cost concerns, 47% had wage concerns, and
49% had financial stress; furthermore, those survivors who re-
ported medical cost concerns, wage worry, or financial stress
had poorer functional, emotional, and physical well-being, as
well as a greater risk of depression (data years not listed). A
multiregional study by Chino et al. (33) reported a total of 47% of
cancer survivors experienced high levels of financial distress as-
sociated with dissatisfaction with general aspects of health
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Table 2. Material measures of financial hardship: Out-of-pocket medical costs

First author, y Sample size (n)

Setting, data source,
and time frame (du-
ration of spending) Measures Key findings

Arozullah,
2004 (28)

154 breast cancer
survivors

Chicago;
Northwestern
University; 1999 to
2002 (3 mo)

OOP expenses re-
lated to direct
medical, direct
nonmedical, and
indirect costs

Average monthly OOP and lost income costs of
$1455 during a 3-mo period (y of dollars not
stated); OOP expenditures for medications
(80%), transportation (78%), physician visits
(66%), and restaurant meals (51%)

Banthin, 2006
(29)

7519 cancer survi-
vors (all sites)

National; MEPS; 1996
and 2003 (annual)

Family OOP burden
and family health
care services OOP
burden; spending
>20% of income

Total annual family OOP burden (2003 US dol-
lars): 28.8% paid >10% and, 11.4% paid >20% of
disposable income; family health care services
OOP burden: 16% paid >10% and 6.7% paid
>20% of disposable income

Bernard, 2011
(30)

4243 cancer survi-
vors (all sites)

National; MEPS; 2001
to 2008 (annual)

OOP burden, high
health care total
burden of> 20% of
income

Cancer survivors had annual OOP of $3881 (2008
dollars); high health care total burden in 13.4%
of cancer survivors, 9.7% with and 4.4% with-
out chronic conditions

Davidoff,
2013 (35)

1868 cancer survi-
vors (all sites)

National; MCBS; 1997
to 2007 (2 y)

Total OOP spending
and OOP spending
>20% of income

Beneficiaries with cancer paid $4727 (cumulative
2-y spending, 2007 US dollars) in OOP, while
comparison group paid $3209; high OOP bur-
den in 28% of cancer survivors and 16% of ben-
eficiaries without a cancer history

Ekwueme,
2014 (7)

6722 cancer survi-
vors (all sites)

National; MEPS; 2008
to 2011 (annual)

OOP spending Annual OOP expenditures: $751 for male cancer
survivors, $600 for male controls, $973 for fe-
male cancer survivors, and $833 for female
controls (2011 US dollars)

Finkelstein,
2007 (40)

1940 cancer survi-
vors (all sites)

National; MEPS; 2000
to 2005 (annual)

OOP expenditures Annual OOP expenditures for cancer survivors in
active care $870 higher than survivors not cur-
rently receiving treatment, and $1190 higher
than those without a cancer history (2005 US
dollars)

Guy, 2013 (6) 4960 cancer survi-
vors (all sites)

National; MEPS; 2008
to 2010 (annual)

OOP expenditures For adults age 18–64 y, annual adjusted OOP ex-
penditure was $1107 (2010 US dollars) for re-
cently diagnosed, $747 for previously
diagnosed, and $617 for no history of cancer;
for age 65 y and older, annual adjusted OOP ex-
penditure was $1711 for recently diagnosed,
$1529 for previously diagnosed, and $1220 for
no history of cancer

Guy, 2014 (41) 1464 cancer survi-
vors (all sites)

National; MEPS; 2008
to 2011 (annual)

OOP expenditures Annual adjusted OOP expenditures for adult sur-
vivors of cancer diagnosed age 15–39 y was
$765 (2011 US dollars) compared with $686 for
adults without a cancer history

Guy, 2015 (42) 4271 cancer survi-
vors (all sites)

National; MEPS; 2008
to 2012 (annual)

Total annual OOP
spending on
healthcare >20%
of annual income

Survivors were more likely to report a high OOP
burden (4.3%) compared with those without a
cancer history (3.4%)

Jacobsen,
2012 (45)

3918 oral, oral pha-
ryngeal, and sali-
vary gland cancer
survivors

National;
Marketscan CCAE
databases; 2004 to
2008 (annual)

OOP payments Annual OOP payments for survivors with com-
mercial insurance and Medicare were $2133
and $785 (2009 US dollars) more than for
controls

Jagsi, 2014 (8) 1502 breast cancer
survivors

Los Angeles, CA, and
Detroit, MI; SEER;
2005 to 2007 (4 y)

OOP expenditures 65% of breast cancer survivors paid <$2000 in
OOP expenditures, 18% paid $2001–<$5000 and
17% paid >$5000 (y of dollars not stated)

Jayadevappa,
2010 (46)

512 prostate cancer
patients

Urology clinics of an
academic medical
center and the
Veterans
Administration
Medical Center;
2002 to 2005 (2 y)

OOP expenditures
(medical costs and
nonmedical costs)

OOP costs for patients receiving radical prosta-
tectomy and radiation at 24-month follow-up
were $330 and $661, respectively (y of dollars
not stated)

(continued)
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care, technical quality of cancer care delivery, and the financial
aspects of health care from 2010 to 2011.

Coping Behavior Measures of Financial Hardship
Seven studies included coping behavior measures of financial
hardship (8,10,14,23,43,44,64) (Table 5). Examples of coping
behavioral measures include treatment nonadherence and
forgoing/delaying cancer-related and non-cancer-related
medical care because of cost. Many studies highlight a nega-
tive effect on behavior, such that survivors with higher levels

of financial hardship are at greater risk of treatment nonad-
herence and delaying or forgoing medical care (14,23,64).
Among specific financial sacrifices and cost-coping strategies
of cancer survivors faced with financial hardship, several na-
tional and multistate studies evaluated general populations
of cancer survivors and found that between 4% to 45% of sur-
vivors either skip, take less, or avoid filling prescription medi-
cation (8,14,23,64), and 5% to 20% reduce spending on both
non-cancer-related health care or health care of other family
members (14,44).

Table 2. (continued)

First author, y Sample size (n)

Setting, data source,
and time frame (du-
ration of spending) Measures Key findings

Kilgore, 2007
(47)

781 cancer survivors
(all sites)

National; Cost of
Cancer Treatment
Study; y not stated
(6 mo)

OOP expenditures
for prescription
drugs and other
health care

No statistically significant difference in OOP ex-
penditures for clinical trial participants com-
pared with nonparticipants

Langa, 2004
(48)

988 cancer survivors
(all sites)

National; Health and
Retirement Study;
1995 (2 y)

OOP expenditures
for nursing home
stays, outpatient
services, home
care and prescrip-
tion medication

Adjusted annual OOP expenditures for the no
cancer, cancer/no treatment, and cancer cur-
rent treatment groups were $1210, $1450, and
$1880, respectively (1995 US dollars); prescrip-
tion medication ($1120) and home care ser-
vices ($250) accounted for most of the
additional OOP expenditures in treatment
group

Li, 2014 (49) 5944 cancer survi-
vors (all sites)

National; MEPS; 2008
to 2011 (annual)

OOP expenditures
for mental health

For cancer survivors age 18–64 and 65þ y, annual
OOP MH expenditure was $13 and $28 (y of dol-
lars not stated)

Meisenberg,
2015 (50)

132 cancer survivors
(all sites)

Single cancer insti-
tute in Annapolis,
MD; y not stated
(not listed)

OOP expenditures Mean and median OOP costs for survivors were
$938 and $250 monthly, respectively (y of dol-
lars not listed)

Moore, 1998
(51)

20 cancer survivors
(all sites)

Single Midwest med-
ical clinic; y not
stated (not listed)

OOP expenditures
for clinic visits,
symptom and side
effects, support/
assistance, ad-
ministrative, and
quality of life

Mean OOP expenditures was $741 per month
(range ¼ $12–$3130; y of dollars not listed)

Pisu, 2011 (52) 262 cancer survivors Southern states;
BCEI; y not stated
(monthly)

Medical and non-
medical OOP costs

OOP costs were $316 per month (2008 US dollars);
direct medical monthly OOP cost was $281,
and direct nonmedical monthly OOP cost was
$66

Teitelbaum,
2013 (57)

2642 multiple mye-
loma patients

National;
Optuminsight (1 y
after treatment
episode*)

OOP costs, including
copayment, coin-
surance, and de-
ductibles for three
target agents:
BOR, THAL, and
LEN

Mean unadjusted OOP costs per episode for pa-
tients treated with agents: BOR ($3846) THAL
($4666), LEN ($4483), and other ($3900) per
treatment episode (y of dollars not listed)

Zafar, 2013
(23)

258 cancer survivors
with breast, colo-
rectal, lung, or
other solid tumors

Multiple cities and
states; HealthWell
Foundation and
Duke University
Medical Center;
2010 to 2011 (up to
4 mo)

Cancer-related OOP
expenses

Median monthly OOP of $456, including $28 in
travel, $15 in nonprescription medication,
$120 in insurance premium, $56 in prescrip-
tion medication (2011 US dollars)

*Study evaluated three novel target agents: the proteasome inhibitor bortezomib and the immunomodulatory agents thalidomide and its analog lenalidomide. BCEI ¼
Breast Cancer Education Intervention clinical trials; BOR ¼ bortezomib; CCAE ¼ Commercial Claims and Encounters; LEN ¼ lenalidomide; MCBS ¼ Medicare Current

Beneficiary Survey; MEPS ¼Medical Expenditures Panel Survey; NHIS ¼ National Health Interview Survey; OOP ¼ out of pocket; SEER ¼ Surveillance, Epidemiology and

End Results program; THAL ¼ thalidomide.
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Table 3. Material measures of financial hardship: Indirect cost/productivity loss and patient time costs*

First author, y Sample size (n)

Setting, data source,
and collection time
frame (duration of

spending) Measure Key findings

Arozullah,
2004 (28)

154 breast cancer
survivors

Chicago;
Northwestern
University; 1999 to
2002 (3 mo)

Lost income and missed
work d

Mean monthly loss in income of $727 and 7 h missed
per wk during a 3-mo period (y of dollars not
listed)

Chang, 2004
(32)

603 brain, colorectal,
lung, ovarian,
pancreatic, pros-
tate, or non-
Hodgkin’s lym-
phoma cancer
survivors

National;
MarketScan–
CCAE, Medicare,
Health and
Productivity
Management;
1998 to 2000 (�2 y)

Days absent from work and
short-term disability d

Compared with controls, cancer survivors had a
higher monthly absenteeism ($373 vs $101; y of
wages not listed) and more mean monthly short-
term disability days (5.2 vs 0.2), translating to
higher monthly costs ($698 vs $25); compared
with controls, cancer caregivers had more absen-
tee days per mo (2.2 vs 1.4), translating to higher
costs ($161 vs $255)

Chirikos, 2002
(34)

105 breast cancer
survivors 5 y after
treatment

Single institute; 1995
and 2000 (5 y)

Indirect morbidity/disability
costs

Breast cancer survivors had a reduction in earnings
of about $3600, while the noncancer comparison
group had earning rise by $1800 (2000 US dollars)
over the study period; among those who worked,
survivors reduced their work h more than com-
parison group (440 vs 259 annual h)

Dowling, 2013
(37)

4960 cancer survi-
vors (all sites)

National; MEPS;
2008–2010
(annual)

Employment; limitations in
work, housework, or
school because of health

In past years cancer survivors age 18–64 y with an-
other chronic disease (heart disease or diabetes)
experienced higher levels of burden (lower em-
ployment and higher limitations in work, house-
work, or school) compared with individuals with a
history of cancer only, chronic disease only, and
neither cancer, heart disease, nor diabetes; cancer
site–specific reports of any limitation in work/
housework/school ranged from 8.8%–17.5%, com-
pletely unable to do activities ranged from 4.7%–
11.7%, cognitive limitation ranged from 3.4%–8.5%

Ekwueme,
2014 (7)

6722 cancer survi-
vors (all sites)

MEPS; 2008-2011
(annual)

Lost productivity measured
by inability to work,
missed workdays, addi-
tional d spent in bed; and
valued with 2011 median
wage, change in work, in-
ability to perform physi-
cal tasks required by job,
mental tasks required by
job, feeling less produc-
tive at work

Cancer survivors had greater annual productivity
losses than individuals without a cancer history
(men: $3719 vs $2260; women: $4033 vs $2703)
Among employed cancer survivors, cancer inter-
fered with physical tasks (25%) and mental tasks
(14%) required by the job, with nearly 25% feeling
less productive at work; although men were more
likely than women to have been employed (62%
and 55%, respectively), females were more likely
to make changes in work because of cancer than
males (48% and 34%, respectively)

Finkelstein,
2007 (40)

1940 cancer survi-
vors (all sites)

National; MEPS;
2000–2005
(annual)

D lost from work Among the employed, those undergoing cancer care
missed 22.3 more workdays per y than those with-
out a cancer history

Guy, 2013 (6) 4960 cancer survi-
vors (all sites)

National; MEPS; 2008
to 2010 (annual)

Lost productivity measured
by inability to work, d of
work missed, and d spent
in bed and valued with
2010 median wage

For age 18–64 y, annual per capita lost productivity
was $4694 (2010 US dollars) among recently diag-
nosed cancer survivors, $3593 among previously
diagnosed, and $2040 among individuals without
a cancer history; for age 65 y and older, the annual
per capita lost productivity was $6133 among re-
cently diagnosed, $5295 among previously diag-
nosed, and $4409 among individuals without a
cancer history

Guy, 2014 (41) 1464 adult survivors
of adolescent and
young adult
cancers

National; MEPS; 2008
to 2011 (annual)

Lost productivity measured
by inability to work,
missed workdays, addi-
tional d spent in bed; and
valued with 2011 median
wage

Annual per capita lost productivity was $4564
(2011 US dollars) for adult survivors of adolescent
and young adult cancers, compared with $2314
among adults without a history of cancer

(continued)
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Table 3. (continued)

First author, y Sample size (n)

Setting, data source,
and collection time
frame (duration of

spending) Measure Key findings

Huntington,
2015 (43)

100 multiple mye-
loma cancer
patients

Philadelphia, PA;
Academic Medical
Center; August
2014 to January
2015 (not listed)

Change in employment
since diagnosis, including
reduction in work h and
increase in work h

Of the 100 respondents, 38% stated they stopped
working, 12% reduced h worked, 20% had no
change in work h, and 2% increased work h

Jagsi, 2014 (8) 1502 breast cancer
survivors

Los Angeles, CA, and
Detroit, MI; SEER;
2005 to 2007 (4 y)

Change in work h Of the respondents who worked at some time after
diagnosis (n¼ 741), 27% decreased work h,
whereas 7% increased h; another 7% were denied
job opportunities because of cancer

Jayadevappa,
2010 (46)

512 prostate cancer
patients

Urology clinics of an
academic medical
center and the
Veterans
Administration
Medical Center;
2002 to 2005 (�2 y)

Time and indirect costs
were measured as travel
time, number of missed
workdays, and total im-
puted indirect costs

Mean indirect costs and time costs at 12 mo for pros-
tate cancer patients receiving radical prostatectomy
were $256 and $341, respectively; indirect and time
costs were $380 and $187, respectively, for those re-
ceiving radiation therapy (y of dollars not listed)

Meneses,
2012 (9)

137 breast cancer
survivors

Southeast states;
BCEI; y not listed
(6 mo)

Changes in economic moti-
vation to work, produc-
tivity and quality of work,
and missing d of work;
changes in economic
lifestyle

At baseline and 6 mo, survivors reported change in
motivation to work (23% and 12%), productivity
(27% and 12%), quality of work (17% and 7%), and
missed d from work (28% and 19%); survivors re-
ported changes in economic lifestyle at baseline
(22%) and 6 mo (18.3%)

Moore, 1998
(51)

20 cancer survivors
(all sites)

Single Midwest med-
ical clinic; y not
listed (not listed)

Lost income Mean lost income for one month of chemotherapy
was $801 (y of dollars not listed)

Sasser, 2005
(55)

555 breast cancer
survivors

National; employer
admin medical
claims; 1998 to
2000 (annual)

Indirect costs calculated
from employer’s perspec-
tive as sum of disability
and absenteeism costs

Per capita annual number of work loss d was 42.1, an
annual average cost of $8236 to the employer
(2000 US dollars); annual absenteeism was 18.1
days, an average annual cost of $3634, and disabil-
ity was 23.9 d and $4602 annually for the
employer

Wan, 2013
(59)

1984 breast cancer
survivors and 1375
family members

National;
MarketScan CCAE
and Health and
Productivity
Management
databases; 2005 to
2009 (annual)

Survivors’ indirect costs
(sick leave from absenti-
seem and short-term dis-
ability) and family
members’ indirect costs
(personal leave and leave
under FMLA)

Annual per capita sick leave indirect costs were $2383
for early-stage breast cancer survivors, $1775 for
metastatic breast cancer survivors, and $1282 for
controls; short-term disability indirect costs for
EBC, MBC, and controls were $6165, $3690, and
$558, respectively; costs of family member leave d
for MBC and EBC were $1075 and $808, respectively

Yabroff, 2004
(61)

1823 cancer survi-
vors (all sites)

National; NHIS; 2000
(annual)

Ability to work, limitations
in work, d lost from work
because of health

When compared with the noncancer controls, cancer
survivors were more likely to be unable to work
(18.0% vs 10.3%), be limited in work (27.3% vs 17.6%),
and have more days lost from work (13.2 vs 5.7) in
the past years because of health

Yabroff, 2005
(62)

75 470 colorectal
cancer survivors

Multiple states and
cities; SEER-
Medicare; 1995-
1998 (1 y)

Net patient time costs by
phase of care

Net patient time costs $4592 for 12 mo of initial
phase, $25 per month in continuing phase, and
$3788 for 12 mo of the terminal phase of care
(2002 US dollars)

Yabroff, 2007
(60)

763 527 cancer survi-
vors (multiple
sites)

Multiple states and
cities; SEER; 1995
to 2001 (1 y)

Net patient time costs for
initial, continuing, and
last-year-of-life phases of
care

Net patient time costs in the 12 mo of initial phase of
care were lowest for melanoma of the skin ($271)
and prostate cancers ($842) and highest for gastric
($5348) and ovarian ($5605) cancers (2002 US dol-
lars); net patient time cost during continuing care
phase was less than $60 per month for all cancers;
net patient time costs for 12 mo of last-year-of-life
phase were lowest for melanoma of the skin
($1509) and highest for gastric ($7799), lung
($7435), and ovarian ($7388) cancers

*BCEI ¼ Breast Cancer Education Intervention clinical trials; CCAE ¼ Commercial Claims and Encounters; EBC ¼ early-stage breast cancer; FMLA ¼ Family and Medical

Leave Act; MBC ¼ metastatic breast cancer; MEPS ¼ Medical Expenditures Panel Survey; NHIS ¼ National Health Interview Survey; OOP ¼ out of pocket; SEER ¼
Surveillance, Epidemiology and End Results program.
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Table 4. Material measures of financial hardship: medical debt, depletion of assets, and bankruptcy*

First author, y Sample size (n)

Setting, data source,
and collection time
frame (duration of

spending) Measure Key findings

Cagle, 2015
(31)

158 cancer survivors
or family member
(all sites)

National; Kaiser
Foundation,
Harvard School of
Public Health, and
USA Today; 2006
(not listed)

Treatment-related fi-
nancial stress, as-
sessed by 9 (1 ¼
yes/0 ¼ no)
questions

A third of the respondents used all or most of
their savings

Huntington,
2015 (43)

100 multiple mye-
loma cancer
patients

Philadelphia, PA;
Academic Medical
Center; August
2014 to January
2015 (31 mo)

Treatment-related fi-
nancial burden

A total of 46% used savings to pay for cancer
care, 36% of survivors reported applying for fi-
nancial assistance to pay for treatment-related
expenses, 21% borrowed money to cope with
the costs, 55% decreased spending on basic
goods (eg, food and clothing), and 64% de-
creased spending on leisure activities

Irwin, 2014
(44)

134 breast cancer
survivors

North Carolina;
Duke University;
2012 (not listed)

Treatment-related fi-
nancial hardship

A total of 16% of survivors reporting difficulty
paying for basic necessities, and 19% used all/
most of their savings

Jagsi, 2014 (8) 1502 breast cancer
survivor

Los Angeles, CA, and
Detroit, MI; SEER;
2005 to 2007 (4 y)

Debt from cancer
treatment and fi-
nancing of medi-
cal expenses

4 y after diagnosis, 12% of survivors were in debt
because of breast cancer treatment; to finance
medical expenses, 80% used income and/or
savings, 7% borrowed from family or friends,
2% borrowed against house, 5% left some med-
ical bills unpaid, and 10% increased credit card
debt; to cope with cost during a 12-month pe-
riod, 6% went without health insurance, 5%
had their utilities turned off because of unpaid
bills, and 4% had to move out of their homes
because they could not afford to stay

Meisenberg,
2015 (50)

132 cancer survivors
(all sites)

Single cancer insti-
tute in Annapolis,
MD; y not stated
(not listed)

Debt, delinquency
on personal bills,
and bankruptcy
because of cancer
treatment

A quarter of participants (25.8%) increased their
debt, 22.0% became delinquent on personal
bills, and 1.5% declared bankruptcy as a result
of their treatment costs

Meneses,
2012 (9)

137 breast cancer
survivors

Southeastern US
states; BCEI; y not
listed (6 mo)

Financing of medical
expenses and dec-
laration of
bankruptcy

At baseline and 6 mo, survivors borrowed money
(14% and 12%), declared bankruptcy (2% and
3%), and used up savings (27% and 24%)

Ramsey, 2013
(12)

197 840 cancer survi-
vors (multiple
sites)

Washington; SEER,
Cancer
Surveillance sys-
tem; 1995 to 2009
(up to 5 y)

Filing for bankruptcy 5 y after diagnosis, 1.7% of cancer survivors filed
for bankruptcy; cancer survivors were 2.65
times more likely to go bankrupt than those
without cancer

Regenbogen,
2014 (54)

937 colorectal cancer
survivors

SEER registries of
Detroit, MI, and
GA; 2011 to 2013
(up to 1 y post
surgery)

Debt because of can-
cer treatment

Survivors with complications were more likely to
spend savings (40% vs 31%), borrow or take
loans (18% vs 11%), fail to make credit card
payments (18% vs 11%), reduce spending for
food or clothes (38% vs 27%), and decrease rec-
reational activities (41% vs 33%) than survivors
without complications

Shankaran,
2012 (56)

284 colon cancer
survivors

Washington; SEER,
Cancer
Surveillance sys-
tem; 2008 to 2010
(not listed)

Debt and treatment-
related financial
hardship; decline
in income

A total of 38% of survivors reported at least one
treatment-related financial hardship (selling,
refinancing, or obtaining a second mortgage,
accruing debt, borrowing money, experiencing
a> 20% decline in income); as a result of treat-
ment-related expenses, 23% of survivors were
in debt at the time of the study, with a mean
debt of $26 860 (2009 US dollars), and 42% re-
ported a decline in income; approximately 27%
of respondents who did not experience finan-
cial hardship reported other financial impacts,

(continued)

R
EV

IEW

10 of 17 | JNCI J Natl Cancer Inst, 2017, Vol. 109, No. 2



Composite and Other Summary Measures of Financial Hardship
In 13 studies (9,10,14,23,31,36,39,43,44,50,53,54,58) (Table 6), fi-
nancial hardship was measured as a composite or summary of
responses to several questions or survey items related to house-
hold finances that cut across our material conditions, psycho-
logical responses, and coping behavior categories. For example,
Davidoff et al. (36) measured financial hardship as either 1) fi-
nancial burden (OOP expenditures divided by adjusted gross in-
come) or 2) delays or unmet need for medical, prescription, or
dental care and found that 18% of cancer survivors reported
experiencing some type of financial hardship from 2008 to 2010.
Huntington et al. (43) used the COST measure to evaluate finan-
cial toxicity (score range ¼ 0–44, with a lower value denoting
greater financial burden) and reported that 90% of survivors
with a COST score below the mean score of 23 experienced at
least a minor level of financial burden (data years not listed).
Meneses et al. (9) used the sum of affirmative responses to 19
items as a proxy measure of overall financial burden (eg,
changes in work productivity, lifestyle, income, or debt) and re-
ported that breast cancer survivors experienced a mean of 2.94
items at baseline and 2.25 items at six months. Regenbogen
et al. (54) measured financial burden (score range ¼ 0–7, with
higher scores denoting increased financial burden) by summing
responses to seven statements: “I had to use savings,” “I had to
borrow money or take out a loan,” “I could not make payments
on credit cards or other bills,” “I cut down on spending for food
and/or clothes,” “I cut down on spending for health care for
other family members,” “I cut down on recreational activities,”
and “I cut down on expenses in general.” Mean scores for colo-
rectal cancer survivors with complications following surgery

were statistically significantly greater than for survivors with-
out complications in multivariable Poisson regression analyses
with two-sided tests of significance (2.21 vs 1.69, P < .001).

Discussion

The continued rise in costs of cancer care in the United States
over the past few decades (66–69), alongside practice and pay-
ment reform initiatives (69–73), have driven the need for metrics
to evaluate the financial hardship associated with cancer. In
this systemic review, we identified and summarized the mea-
sures of financial hardship among US cancer survivors in the
published literature. We found that the number of published
studies addressing at least one aspect of financial hardship in-
creased dramatically over the past 25 years, especially in 2013–
2015, which accounts for over half of the published literature in-
cluded in this review. The increasing number of studies coin-
cides with the increasing costs of cancer care and reflects a
rapidly evolving field focusing on the impact of the costs of can-
cer care for patients. In our review of the published literature,
we observed substantial heterogeneity in both the methods em-
ployed and the terms used to describe financial hardship, in-
cluding financial distress, financial stress, financial hardship,
financial problem, financial toxicity, financial burden, economic
burden, economic hardship, and financial impact. The notice-
able overlap in definitions and inconsistency in terms and mea-
sures used across studies underscores the need for consistent
use of terms and defining measures in order to maximize the
value of evidence produced from studies on the financial

Table 4. (continued)

First author, y Sample size (n)

Setting, data source,
and collection time
frame (duration of

spending) Measure Key findings

such as needing to sell stocks or investments,
using savings or retirement accounts, or hav-
ing a less than 20% income decline as a result
of cancer treatment

Veenstra,
2014 (58)

956 colorectal cancer
survivors

SEER registries
Detroit, MI, and
GA); NHIS; 2011 to
2013 (not listed)

Financing of medical
expenses and
strategies to cope
with other finan-
cial burdens

A total of 34% of respondents used savings, 13%
had to borrow money/take out loans, 13%
could not make payments on credit cards, 30%
cut down spending on food/clothes, 35% cut
down on recreational activities, and 48% cut
down on expenses in general

Zafar, 2015
(63)

987 colorectal and
lung cancer
survivors

Multiple cities and
states; CanCORS II
2003 to 2006 (not
listed)

Financial burden de-
fined as greater
likelihood of diffi-
culty living on
household income

A total of 48% (n¼ 482) of cancer survivors stated
they experienced some level of difficulty in liv-
ing on total household income (32% found it
somewhat difficult, 10% found it difficult or
can barely get by, 5% found it very difficult,
and 3% found it extremely difficult or
impossible)

Zafar, 2013
(23)

258 cancer survivors
(multiple sites)

Multiple cities and
states; HealthWell
Foundation and
Duke University
Medical Center;
2010 to 2011 (up to
4 mo)

Financing of medical
expenses and
strategies to cope
with the financial
burdens

To cope with expenses, 68% cut back on leisure
activities, 46% reduced spending on basics,
46% used savings, and 17% sold possessions or
property

*BCEI ¼ Breast Cancer Education Intervention clinical trials; NHIS ¼ National Health Interview Survey; SEER ¼ Surveillance, Epidemiology and End Results program
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Table 5. Psychological Response Measures (distress, stress, and worry) and Coping Behavioral Measures*

First author, y
Sample size

(n)

Setting, data source, and
collection time frame
(duration of spending) Measure Key findings

Bestvina,
2014 (10)

300 cancer
survivors
(multiple
sites)

Duke Cancer Institute,
and 3 affiliated rural
oncology clinics; 2012
to 2013 (not listed)

Behavioral; medication
nonadherence be-
cause of cost

Survivors reporting high or overwhelming financial
distress were more likely be nonadherent
(OR¼ 1.64, 95% CI¼ 1.38 to 1.96, P ¼ .01) compared
with those with low or average financial distress

Chino, 2014
(33)

168 cancer
survivors
(multiple
sites)

Multiple cities and
states; Duke
University and Health
Well Foundation;
2010 to 2011 (not
listed)

Psychological; subjec-
tive financial distress,
5-point likert scale
ranging from "not a fi-
nancial burden at all"
to "catastrophic fi-
nancial burden"

47% reported catastrophic financial burden; high fi-
nancial burden was associated with dissatisfac-
tion with general aspects of health care, technical
quality of cancer care delivery, and the financial
aspects of health care

Ell, 2008 (38) 329 cancer
survivors
(multiple
sites)

Outpatient oncology
clinic (location not
listed); y not listed (1
y)

Psychological; financial
stress, wage concern

At 12 mo, 49% of cancer survivors reported financial
stress and 47% reported wage concern

Huntington,
2015 (43)

100 multiple
myeloma
cancer
survivors

Philadelphia, PA;
Academic Medical
Center; August 2014
to January 2015 (not
listed)

Behavioral; forgoing
treatment,
nonadherence

A total of 17% of survivors delayed the start of treat-
ment, 16% filled only part of noncancer prescrip-
tion because of cost, 12% filled only part of cancer
prescription because of cost, 11% stopped filling
prescription because of cost, 10% refused recom-
mended test because of cost, 6% skipped clinical
visit because of cost

Irwin, 2014
(44)

134 breast
cancer
survivors

North Carolina; Duke
University; 2012 (not
listed)

Behavioral: behavior
changes because of fi-
nancial distress/cost
of care

A total of 14% changed medical decisions and 12%
avoided treatment of non-cancer-related health
issues because of costs

Jagsi, 2014 (8) 1502 breast
cancer
survivors

Los Angeles, CA, and
Detroit, MI; SEER 2005
to 2007 (1 y)

Behavioral; strategies to
cope with the cost of
prescription medica-
tions and cancer care
expenses

To cope with costs during a 12-mo period, 8% missed
a doctor’s appointment, 5% went without medica-
tion, and 4% took less than prescribed amount

Kent, 2013
(14)

1556 cancer
survivors
(all sites)

National; NHIS; 2010 (1
y)

Behavioral; financial
problems and forgo-
ing or delaying care

During a 12-mo period, cancer survivors with finan-
cial problems were more likely to delay (18.3% vs
7.4%) or forgo medical care (13.8% vs 5.0%), pre-
scription medications (14.2% vs 7.6%), dental care
(19.8% vs 8.3%), eyeglasses (13.9% vs 5.8%), or
mental health care (3.9% vs 1.6%) than survivors
who did not have financial problems

Regenbogen,
2014 (54)

937 colorectal
cancer
survivors

SEER registries of
Detroit, MI, and GA;
2011 to 2013 (up to 1 y
post surgery)

Psychological; worry
about financial prob-
lems (5-point Likert
scale where 4–5 ¼
high)

Survivors with complications from surgery were
more likely to report high levels of worry about
their financial circumstances than survivors with-
out complications (61% vs 52%, P ¼ .01)

Zafar, 2013
(23)

258 cancer
survivors
(multiple
sites)

Multiple cities and
states; HealthWell
Foundation and Duke
University Medical
Center; 2010 to 2011
(up to 4 mo)

Behavioral; strategies to
cope with the cost of
prescription medica-
tions and cancer care
expenses

To cope with expenses, 20% of took less than pre-
scribed medication, 19% filled part of a prescrip-
tion, 24% did not fill prescriptions, 7% avoided
procedures, 9% avoided tests, 7% spread out ap-
pointments, and 4% skipped appointments

Zullig, 2013
(64)

164 cancer
survivors
(multiple
cancer
sites)

Multiple cities and
states; Health Well
Foundation and Duke
University; 2010 to
2011 (not listed)

Behavioral; prescription
medication
nonadherence

Overall, 45% of survivors were nonadherent with
medication because of cost; a total of 36% used at
least 2 of the 4 coping strategies; prescription drug
plan and older age were protective against nonad-
herence; unemployment was associated with in-
creased odds of nonadherence

*CI ¼ confidence interval; NHIS ¼ National Health Interview Survey; OR ¼ odds ratio; SEER ¼ Surveillance, Epidemiology, and End Results program.

R
EV

IEW

12 of 17 | JNCI J Natl Cancer Inst, 2017, Vol. 109, No. 2



Table 6. Composite and other summary measures of financial hardship*

First author, y
Sample size

(n)

Setting, data source,
and collection time
frame (duration of

spending) Measure Key findings

Bestvina,
2014 (10)

300 cancer
survivors
(multiple
sites)

Duke Cancer
Institute, and 3 af-
filiated rural on-
cology clinics;
2012 to 2013 (not
listed)

Subjective financial
distress (IFDFW)

A total of 16% of survivors reported high or overwhelming
financial distress

Cagle, 2015
(31)

176 cancer
survivors
(all sites)

National; Kaiser
Foundation, the
Harvard School of
Public Health, and
USA Today; 2006
(not listed)

Subjective measure
of financial strain
(score range: 1 ¼
not a burden at
all; 2 ¼minor bur-
den; 3 ¼major
burden)

A total of 22.7% of survivors reported that the cost of care
was a major financial burden, 28.4% a minor burden, and
48.9% not a burden at all

Davidoff,
2015 (36)

2527 cancer
survivors
(all sites)

National; MEPS; 2008
to 2010 (annual)

Financial hardship
measure (financial
burden [OOP ex-
penditures divided
by unadjusted
gross income]
and/or reported
delays or unmet
need for medical,
prescription, or
dental care)

Overall, 18% of cancer survivors reported experiencing fi-
nancial hardship, and 37% of uninsured reported finan-
cial hardship

Fenn, 2014
(39)

2108 cancer
survivors
(all sites)

National; NHIS; 2010
(not listed)

Cancer-related fi-
nancial problems
and their effect on
quality of life

Survivors who reported “a lot” of financial problems (8.6%)
were more likely to rate their physical health, mental
health, and satisfaction with social activities and rela-
tionships as poor compared with those with no financial
problems (69.6%)

Huntington,
2015 (43)

100 multiple
myeloma
cancer
patients

Philadelphia, PA;
Academic Medical
Center; August
2014 to January
2015 (not listed)

Financial toxicity by
COST measure
(score range ¼ 0–
44, lower value
equals greater
burden); self-re-
ported level of fi-
nancial burden
(not at all, minor,
moderate,
significant)

Survivors had a mean COST score of 23; COST scores were
highly correlated with patient-reported use of strategies
to cope with treatment expenses; a total of 90% of survi-
vors with a COST score below 23 experienced at least a
minor level of financial burden

Irwin, 2014
(44)

134 breast
cancer
survivors

North Carolina;
Duke University;
2012 (not listed)

Subjective financial
distress (IFDFW)

About one-third of survivors reported hardship as a result
of their cancer costs

Kent, 2013
(14)

1556 cancer
survivors
(all sites)

National; NHIS; 2010
(not listed)

Cancer-related fi-
nancial problems

Approximately 32% of survivors reported any cancer-re-
lated financial problems

Meisenberg,
2015 (50)

132 cancer
survivors
(all sites)

Single cancer insti-
tute in Annapolis,
MD; y not stated
(not listed)

InCharge Financial
Distress/Financial
Well-Being Scale
(8 items, score
range ¼ 1–10, with
low numbers indi-
cating higher
distress)

Average financial distress score was 5.11; nearly half of re-
spondents reported high levels of financial distress

Meneses,
2012 (9)

137 breast
cancer
survivors

Southeast states;
BCEI; y not listed
(6-mo duration)

19 economic burden
items related to
work and financial
hardship events

Survivors reported a mean of 2.94 economic burden items
at baseline and 2.25 economic burden items at month 6

(continued)
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hardship among cancer survivors and to ensure that interven-
tions, policies, and programs developed based on the results of
these studies are targeting the most relevant aspect of financial
hardship for patients and their families.

Previous studies have also highlighted the lack of conceptual
clarity for the construct of financial hardship in cancer-related
research (22). In our review, we observed that studies rarely
stated explicitly which of the following financial hardship do-
mains the construct was attempting to capture: 1) the material
conditions that arise from the increased OOP expenses and po-
tentially lower income that results from the inability to work
during/following cancer treatment, 2) the psychological re-
sponse to the increase in household expenses that must now be
managed as patients navigate cancer care, or 3) the coping be-
haviors that patients adopt to manage their medical care while
experiencing increased household expenses during/following
cancer care. Future research should be conducted to further re-
fine this typology and the measurement of financial hardship to
inform intervention development. To move this effort forward,
we recommend future cancer care research that includes finan-
cial hardship measures to explicitly state whether the measure
is attempting to capture the material conditions, psychological
response, and/or coping behaviors of the financial hardship ex-
perience of the cancer patient.

Importantly, few studies of financial hardship in cancer re-
search used validated measures or commented about the valida-
tion process. The most commonly used validated measures were

the COST measure (20) and the InCharge Financial Distress/
Financial Well-Being Scale (65). The nationally representative
MEPS includes standard quality-of-life measures, and the 2016–
2017 MEPS Experiences with Cancer survey, which is currently be-
ing fielded, includes many items about financial hardship, in addi-
tion to the Patient Reported Outcomes Measurement Information
System (PROMIS) global measures. Further validation of financial
hardship measures for the typology we propose in large samples
across diverse populations will be important in future research.

Regardless of how financial hardship has been measured,
the 25 years of published research illustrate that the experience
of financial hardship across multiple domains is a common
problem for cancer survivors. A study recently published in
2016 (after the timeframe for this review) reported that in a na-
tionally representative sample of working-age cancer survivors
approximately one in four reported ever having any material fi-
nancial hardship and one in three reported psychological finan-
cial hardship (18). Many more recently available therapies have
price tags of more than $100 000 per year and are commonly
used in combination with other therapies. As medical costs are
increasingly shifted to patients through higher health insurance
premiums, deductibles, and greater cost sharing, the ongoing
surveillance of the multiple domains of financial hardship will
be critical as cancer patients navigate treatment and survivor-
ship. Appropriately targeted interventions will need to be devel-
oped to ensure such financial hardships do not negatively
impact treatment-related outcomes (eg, survival).

Table 6. (continued)

First author, y
Sample size

(n)

Setting, data source,
and collection time
frame (duration of

spending) Measure Key findings

Pisu, 2015 (53) 1364 lung
cancer sur-
vivors and
2068 colo-
rectal can-
cer
survivors

CanCORS sites; 2003
to 2005 (1 y after
diagnosis)

Self-reported eco-
nomic hardship (3
items related to
difficulty of living
on current income
and anticipated
future hardship)

A total of 52.7% of lung cancer and 46.1% of colorectal can-
cer survivors experienced some form of economic hard-
ship (eg, difficulty of living on current income,
anticipated hardship, and anticipated reduction in living
standards), with a higher proportion of African
Americans and Hispanics reporting economic hardship
than whites

Regenbogen,
2014 (54)

937 colorectal
cancer
survivors

SEER registries of
Detroit, MI, and
GA; 2011 to 2013
(up to 1 y post
surgery)

Composite measure
of financial bur-
den (score range ¼
0–7, with higher
scores denoting
increased finan-
cial burden)

Survivors who reported complications after surgery had
statistically significantly higher composite financial bur-
den than survivors without complications, with adjusted
scores of 2.21 and 1.69, respectively (P < .001)

Veenstra,
2014 (58)

956 colorectal
cancer
survivors

SEER registries of
Detroit, MI, and
GA; 2011 to 2013
(not listed)

Personal financial
burden (7 ques-
tions about how
cancer or its treat-
ment affected
finances)

Mean financial burden score was 1.72, range ¼ 0–6, and 38%
of respondents endorsed no measures of financial bur-
den; a total of 29% reported 1–2 measures, 23% reported
2–4 and 9% reported 5 or more measures of financial
burden

Zafar, 2013
(23)

258 cancer
survivors
(multiple
sites)

Multiple cities and
states; HealthWell
Foundation and
Duke University
Medical Center;
2010 to 2011 (up to
4 mo)

Subjective financial
burden resulting
from cancer-re-
lated OOP
expenses

The vast majority of survivors reported at least some finan-
cial burden, ranging from minor (15%), to moderate (37%),
significant (33%), or catastrophic (9%)

*BCEI ¼ Breast Cancer Education Intervention clinical trials; CanCORS ¼ Cancer Care Outcomes Research and Surveillance Consortium; IFDFW ¼ InCharge Financial

Distress/Financial Well-Being Scale; MEPS ¼ Medical Expenditures Panel Survey; NHIS ¼ National Health Interview Survey; OOP ¼ out of pocket; SEER ¼ Surveillance,

Epidemiology and End Results program.
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Our results indicate that material condition measures were,
most often, considered objective indicators that provided infor-
mation related to: 1) OOP costs—costs associated with both di-
rect medical (eg, medication) and nonmedical (eg,
transportation) needs; 2) indirect costs and productivity loss—
costs associated with the reduction in work (eg, loss of income),
time, and activities (eg, work-related or usual daily activities)
because of the occurrence of cancer; and 3) medical debt and
bankruptcy—the economic consequences of financial hardship.
However, it is important to note that there is a lack of consis-
tency in measurement approaches and definitions; thus any
meaningful comparisons across studies using material condi-
tion indicators of financial hardship are severely hampered.

The studies using psychological response measures of finan-
cial hardship aim to estimate both the subjective (eg, financial
distress) and financial consequences of a cancer diagnosis.
Further, these psychological response measures illustrate the
different areas of a cancer patient’s well-being (eg, emotional,
functional, mental, and physical) that can be influenced when
experiencing financial hardship (38,54). A better understanding
of quality of life and patient-reported outcomes associated with
the survivor’s psychological response to financial hardship is
warranted, especially given the need for evidence for efforts like
the American Society of Clinical Oncology (ASCO) Value in
Cancer Care Initiative, which aims to incorporate data on both
patient cost and quality of life.

Use of coping behavior measures in reviewed studies high-
lights the cost-coping strategies resulting from the financial
hardship of cancer, illustrating trade-offs between paying for
basic life needs (eg, food and shelter) and spending on health
care for cancer survivors as well as other family members by
cutting back on health care use (eg, forgoing or skipping medi-
cation) (8,14,44,58). Increased knowledge about financial coping
behaviors that families use to manage cancer care will be espe-
cially useful in developing interventions to improve adherence
to recommended treatment.

Many researchers combined components of the three differ-
ent aspects of financial hardship to create a composite or sum-
mary measure, with items summarized into a single score/unit
(eg, combining used savings, borrowed money or took out a loan,
missed bill payments [8,23,43,44,54]). Although composite or sum-
mary measures can be useful for ranking the overall severity of fi-
nancial hardship, one limitation in these approaches is the extent
to which individual items are ordered or weighted. Moreover, the
interpretation of the score and what action to take based on the
score are unclear. For instance, do cancer survivors who must
mortgage their homes have the same level of financial hardship
as those who cut down on vacation expenses? Additionally,
should the survivor’s consumption preference and risk tolerance
be considered when interpreting the financial hardship scores?
The use of different questions and combinations of questions
across studies to construct composite or summary measures also
limits the validity across populations. Consequently, while com-
posite or summary measures may be useful in studies that have
several items associated with a specific dimension of financial
hardship (eg, creating an overall score for a psychological re-
sponse measure such as financial stress), the use of composite
measures may not clearly highlight whether the hardship issue is
related to the financial resources available, how the patient feels
about their lack of financial resources, or an issue with managing
the financial resources available.

How might financial hardship be incorporated in cost-
effectiveness and value frameworks when evaluating cancer
control strategies? These frameworks offer transparent

approaches to quantifying and summarizing the costs and ben-
efits (or consequences) associated with alternative strategies,
for use by health care programs, health plans, and other policy
makers operating in settings with limited resources. Some of
the material financial hardship measures we identified, such as
patient OOP costs, are traditional measures of cost from the per-
spective of the patient and society, more broadly. Other mate-
rial measures, such as productivity losses, may also be
measured from the patient or societal perspective, yet represent
areas of some controversy within the field. Nevertheless, these
material financial hardship measures could be used as inputs in
some cost effectiveness estimates, such as the incremental
cost-effectiveness ratio (ICER), where the numerator is cost (eg,
out-of-pocket costs because of particular intervention or treat-
ment). Psychological financial hardship measures might be con-
ceptualized as a component of patient utility, as part of the
denominator of the ICER. Financial hardship concepts are im-
portant when considering the costs and benefits of different
strategies and will be important for future cancer care research.

Although we included studies published over the past 25
years in this review of the published literature, we did not in-
clude studies of financial hardship in informal caregivers, in-
cluding spouses and partners, siblings, parents, children, and
friends of cancer survivors. The few studies that have been con-
ducted suggest that caregivers also face considerable OOP costs
(74–77) and productivity losses (74–78) associated with cancer.
They may also experience psychological distress and delay or
forgo their own medical care as a behavioral response to finan-
cial hardship. Improving understanding of financial hardship
for the entire household and support network will be an impor-
tant area for additional research.

We limited our systematic review to studies conducted in
the United States because of substantial differences between
health systems in other countries and the United States. The
majority of other developed countries have universal health in-
surance coverage, making the differences in health care deliv-
ery, particularly for the uninsured, quite distinct in the United
States. Differences in health care systems between the United
States and other developed countries also affect the insured
with respect to health insurance premiums, deductibles, copay-
ments, coinsurance, and limitations in coverage. Thus, the po-
tential for very high OOP payments for cancer survivors is quite
different in the United States than in other countries.
Nonetheless, several studies have evaluated financial hardship
outside of the United States (79–83), and comparative studies in
similar groups of patients will be important for future research
for improving understanding of how differences in health sys-
tems can impact financial hardship.

An important strength of our systematic review is that we
used a multiple database and keyword search strategy to iden-
tify articles related to financial hardship in cancer survivors
over the past 25 years. However, despite the use of multiple
databases and replicating each search strategy for each data-
base, we were unable to capture every relevant article because
of different indexing used by the databases and the inconsistent
terminology used to define financial hardship. To help mini-
mize this limitation, we hand-searched the reference lists for
each article for any additional studies that were not captured in
the initial electronic search process. The fact that we identified
10 studies with our hand-search reflects a lack of specificity
with the financial hardship search terms available in major
publication databases.

Data abstraction by a single author is another limitation to
this review; however, we did our best to standardize the data
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abstraction process by using objective measures of financial
hardship and multiple reviewers to resolve any disagreements
or inconsistencies in the data. Yet, despite our efforts, there still
may be some unavoidable subjectivity in classifying some of
the measures. Finally, we included studies of financial hardship
published over several decades and it is possible that estimates
published in earlier years are not directly comparable with
those published more recently. However, our synthesis of find-
ings was qualitative, rather than quantitative. In addition, our
exhaustive systematic review offers a comprehensive picture of
an increasingly recognized issue of great importance to patients
and a rapidly emerging area of research.

In summary, the complexity of measuring the financial
hardship of cancer has led to substantial heterogeneity in meth-
ods and measures. Our findings highlight the need for consis-
tent use of definitions, terms, and measures to better inform
development of interventions in order to prevent and minimize
the financial hardship experienced by cancer survivors.
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