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QUESTION ASKED: Do patients with head and neck
cancers (HNCs) have different levels of financial
hardship in the psychologic responses and coping
behaviors domains compared with patients with other
cancers?

SUMMARY ANSWER: Patients with HNC have greater
levels of hardship in the coping behaviors domain
compared with patients with other cancers (31% v
23%), but similar levels in the psychologic response
domain (73% v 72%).

WHAT WE DID: Financial hardship in cancer survivors
can be conceptualized as the material conditions that
emerge because of increased expenses, the psycho-
logic response to the increased expenses, and the
coping behaviors patients adopt to manage their care
in the setting of increased expenses. We conducted a
retrospective study using the National Health Interview
Study data from 2013 to 2018. The National Health
Interview Study is a Centers for Disease Control and
Prevention–sponsored annual cross-sectional house-
hold survey with face-to-face interviews and a re-
sponse rate of more than 70% of eligible households.
We included respondents age $ 18 years who re-
ported a diagnosis of cancer and identified a subset of
patients with HNC.

WHAT WE FOUND: Our sample included a weighted
population of 357,052 patients with HNC and 21.4
million patients with other cancers. Compared with
patients with other cancers, patients with HNC re-
ported greater levels of coping behaviors hardship
(31% v 23%, P 5 .015), but similar levels of psy-
chologic financial hardship (73% v 72%, P 5 .787).

Medicaid or uninsured patients more often reported
coping behaviors hardship. On multivariable analysis,
HNC (odds ratio, 1.51; 95% CI, 1.01 to 2.24) was
independently associated with coping behaviors
hardship. To our knowledge, this is the first study to
evaluate financial hardship in patients with HNC
compared with patients with other cancers that in-
cludes Medicaid and uninsured patients, who are
more often to have financial hardship.

BIAS, CONFOUNDING FACTORS: The data source is a
cross-sectional survey that precludes the ability to
determine directionality between the variables. Since
we lacked information on the timing of cancer diag-
nosis, it is possible that there are differences in fi-
nancial hardship during the active treatment versus
survivorship phases not captured in this study. Fur-
thermore, insurance status reflects insurance status at
the time of the survey and may not reflect insurance
status at the time of treatment.

REAL-LIFE IMPLICATIONS: Patients with HNC are par-
ticularly vulnerable to financial hardship and have
higher rates of coping measures than patients with
other cancers; however, they report similar levels of
psychologic financial hardship. Given concern for
under-reporting of psychologic financial hardship,
providers who care for patients with HNC should open
a dialog regarding financial hardship with their patients
and aim to practice value-based care. Furthermore,
we should be actively developing prospective inter-
ventions to improve clinician engagement and effec-
tive communication strategies regarding financial
hardship.
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abstract

PURPOSE Financial hardship is a growing concern for patients with cancer. Patients with head and neck cancer
(HNC) are particularly vulnerable, given that a third leave the workforce following treatment. The goal of our study
was to characterize financial hardship in the psychologic response (response to increased expenses) and coping
behaviors (behaviors patients adopt to manage their care in the setting of increased expenses) domains in
patients with HNC compared with patients with other cancers.

METHODS This was a retrospective cohort study of nationally representative public survey data from 2013 to
2018 in the National Health Interviews Survey, an annual cross-sectional household survey. We included
respondents age $ 18 years who reported a diagnosis of cancer and identified a subset of patients with HNC.
Our main outcomes were financial hardship in the psychologic response and coping behaviors domains.

RESULTS Our sample included a weighted population of 357,052 patients with HNC and 21.4 million patients
with other cancers. Compared with patients with other cancers, patients with HNC reported greater levels of
coping behaviors hardship (31% v 23%, P5 .015), but similar levels of psychologic financial hardship (73% v
72%, P 5 .787). Medicaid or uninsured patients more often reported coping behaviors hardship. On multi-
variable analysis, HNC (odds ratio, 1.51; 95% CI, 1.01 to 2.24) was independently associated with coping
behaviors hardship.

CONCLUSION To our knowledge, this is the first study to evaluate financial hardship in patients with HNC
compared with patients with other cancers that includes Medicaid and uninsured patients, who are more often
to have financial hardship. Patients with HNC have greater levels of hardship in the coping behaviors domain
compared with patients with other cancers, but similar levels in the psychologic response domain.

JCO Oncol Pract 18:e925-e937. © 2022 by American Society of Clinical Oncology

INTRODUCTION

Financial hardship is the excess financial strain a
patient has as the result of a cancer diagnosis.1 Fi-
nancial hardship in cancer survivors can be con-
ceptualized in three domains: (1) the material
conditions that emerge because of increased ex-
penses and lowered income, (2) the psychologic
response to the increased expenses, and (3) the
coping behaviors patients adopt to manage their care
in the setting of increased expenses.2 Financial
hardship among patients with cancer is projected to
rise because of the improved survival of these pa-
tients, increased utilization of expensive novel cancer
therapies, and higher insurance premiums, de-
ductibles, and copayments in the current health care
system.3 Among patients with head and neck cancer

(HNC), financial hardship has been associated with
decreased quality of life, decreased treatment ad-
herence, worse disease outcomes, and lower satis-
faction with cancer care.3-6

The demographic and clinical features of patients with
HNC may make them particularly vulnerable to fi-
nancial hardship. Patients with HNC are dispropor-
tionately of lower socioeconomic status and have lower
levels of education compared with patients with other
cancers.7-9 Management of HNC furthermore consists
of expensive multimodality therapy (radical surgery,
radiotherapy, and chemotherapy) and support from
ancillary providers, including speech therapists, die-
ticians, dentists, oral surgeons, supportive medicine
physicians, and others, resulting in costs of care to-
taling upward of $100,000 US dollars (USD) per case,
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making it among the most costly cancers to treat in the
United States.10 Moreover, given that HNC treatment can
directly affect speaking and eating, may require nu-
merous in-person visits totaling many hours per week,
and often necessitates opioid use for pain management,
continuing to work is often not feasible. In fact, up to a
third of patients do not return to the workforce after
treatment.11

Apart from financial analyses of claims data, treatment
costs, or medical expenditures,9,10,12-14 prior studies on
financial hardship in HNC have focused on patients’ cost-
coping strategies15 or caregiver distress.16 Only three
studies have examined patient-reported financial hard-
ship using validated measures, and all studies were
limited to insured patients.4,17,18 Although one study has
compared medical expenditures in patients with HNC to
patients with other cancers,9 no study has examined
potential differences in financial hardship within the
psychologic response and coping behaviors domains.
Through a retrospective review of nationally representative
public survey data, our goal was to evaluate financial
hardship in these two domains in patients with HNC
compared with patients with other cancers.

METHODS

Data Source and Study Participants

We conducted a retrospective study using the National
Health Interview Study (NHIS) data from 2013 to 2018. The
NHIS is a Centers for Disease Control and Prevention–
sponsored annual cross-sectional household survey with
face-to-face interviews and a response rate of more than
70% of eligible households.19 The sample design uses a
multistage area probability design, which accounts for
nonresponse and allows for national representative sam-
pling, including under-represented groups. The data are
deidentified, so this study was exempt from review by the
University of Michigan’s Institutional Review Board. We
followed the Strengthening the Reporting of Observational
Studies in Epidemiology reporting guidelines.

Our study included respondents age 18 years and older
with a self-reported diagnosis of cancer by answering yes to
the following survey question: Have you ever been told by a
doctor or other health professional that you had cancer or
malignancy of any kind? Of these patients with cancer, we
identified a subset of patients with HNC who reported
having larynx, mouth, tongue, lip, throat, or pharyngeal
cancers. Themalignancies included in the all other cancers
group included skin (nonmelanoma and unknown skin),
breast, genitourinary (prostate, bladder, renal, and testic-
ular), gynecologic (ovarian, uterine, and cervical), gastro-
intestinal (colorectal, esophageal, stomach, gallbladder,
pancreas, and liver), melanoma, hematologic (leukemia,
lymphoma, and blood), thyroid, lung, other, and those with
multiple cancers.

Study Variables

The baseline variables included sex, marital status, age,
race, insurance, income, federal poverty level (FPL), and
region. Marital status was grouped into married/living to-
gether, widowed/divorced/separated, and never married.
Age was categorized into 18-50, 51-64, 65-84, and $ 85
years and also evaluated as a continuous variable. Race
was classified as White, Black, and Other. Insurance status
was categorized as private, Medicaid, Medicare, other
state, and other/uninsured. Total combined family income
was grouped into $0-$34,999 USD, $35,000-$74,999
USD, $75,000-$99,999 USD, and $ $100,000 USD.
Family income as a percent of the federal poverty limit from
the Census Bureau was classified as , 100%, 100%-
199%, 200%-399%, and $ 400%. Geographic regions
included the Northeast, Midwest, South, and West.

Study Outcomes

Our main outcomes were financial hardship in the psy-
chologic response and coping behaviors domains. Psy-
chologic financial hardship was defined by any evidence of
worry about paying medical bills, paying medical costs of a
serious illness/accident, not being able to paymedical costs
for normal health care, maintaining one’s current standard
of living, having money for retirement, paying monthly bills,
and paying for housing costs (Appendix Table A1, online
only). Patients without psychologic financial hardship
expressed no worry about any of these factors. Financial
hardship in the coping behaviors domain was defined by
responding yes to problems paying or unable to pay any
medical bills or to needing prescription medications,
dental, mental health, or vision services but being unable to
afford them.

Statistical Analysis

Baseline characteristics were compared using chi-squared
tests, and weighted totals and weighted proportions were
reported. Financial hardship in the psychologic response
and coping behaviors domains were compared between
patients with HNC and patients with other cancers. Uni-
variable and multivariable logistic regression was used to
evaluate the relationship between demographic, socio-
economic, and clinical variables and financial hardship.
Statistical significance was defined as a two-sided P, .05.
Analysis was performed using STATA version 16.1 (Sta-
taCorp LLC, College Station, TX). The person weights and
variance estimates were used with Stata’s svy function to
account for the NHIS’s complex survey design to achieve
nationally representative results. All person weights were
pooled and divided by the number of years studied in
accordance with NHIS guidelines, given that multiple years
of data were aggregated for analysis.

RESULTS

The analysis included a total of 19,442 respondents: 311
had a history of HNC and 19,131 had a history of other
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TABLE 1. Baseline Characteristics of Patients With Head and Neck Cancer

Characteristic

Financial Hardship: Psychologic Response Financial Hardship: Coping Behaviors

No, No.a (%)b Yes, No. (%) P No, No. (%) Yes, No. (%) P

Sex .030 .032

Male 78,180 (31.0) 174,150 (69.0) 186,867 (74.1) 65,463 (25.9)

Female 17,330 (16.5) 87,392 (83.5) 59,781 (57.1) 44,941 (42.9)

Marital status .230 .149

Married/living together 63,724 (27.4) 169,027 (72.6) 173,060 (74.4) 59,691 (25.6)

Widowed/divorced/separated 30,171 (29.1) 73,586 (70.9) 64,161 (61.8) 39,596 (38.2)

Never married 1,615 (7.9) 18,929 (92.1) 9,426 (45.9) 11,117 (54.1)

Age, years , .001 .098

18-50 4,507 (8.9) 45,979 (91.1) 25,044 (49.6) 25,442 (50.4)

51-64 8,196 (7.6) 99,819 (92.4) 70,217 (65.0) 37,798 (35.0)

65-84 74,488 (42.0) 102,861 (58.0) 134,608 (75.9) 42,740 (24.1)

851 8,320 (39.2) 12,882 (60.8) 16,778 (79.1) 4,424 (20.9)

Age, mean (95% CI), years 72.3 (70.1 to 74.5) 62.2 (60.2 to 64.3) , .001 67.0 (64.9 to 69.1) 60.2 (56.4 to 64.3) .005

Race .050 .719

White 89,214 (28.4) 224,932 (71.6) 217,938 (69.4) 96,208 (30.6)

Black 5,231 (24.9) 15,766 (75.1) 12,666 (60.3) 8,331 (39.7)

Other 1,066 (4.9) 20,843 (95.1) 16,044 (73.2) 5,865 (26.8)

Insurance .013 .010

Private 33,180 (22.6) 113,672 (77.4) 112,110 (76.3) 34,742 (23.7)

Medicaid 3,150 (10.2) 27,815 (89.8) 17,216 (55.6) 13,749 (44.4)

Medicare 41,625 (34.6) 78,846 (65.4) 85,372 (70.9) 35,099 (29.1)

State/other governmental 10,461 (66.9) 5,178 (33.1) 12,166 (77.8) 3,473 (22.2)

Other/unknown 7,095 (22.7) 24,183 (77.3) 18,696 (59.8) 12,581 (40.2)

Uninsured — 11,847 (100.0) 1,087 (9.2) 10,761 (90.8)

Income, USD .109 .083

$0-$34,999 25,026 (20.7) 96,056 (79.3) 70,501 (58.2) 50,581 (41.8)

$35,000-$74,999 41,733 (38.0) 68,223 (62.0) 72,841 (66.2) 37,114 (33.8)

$75,000-$99,999 14,654 (35.7) 26,437 (64.3) 37,081 (90.2) 4,010 (9.8)

$100,0001 10,826 (15.6) 58,414 (84.4) 54,909 (79.3) 14,331 (20.7)

Unknown 3,272 (20.9) 12,411 (79.1) 11,316 (72.2) 4,367 (27.8)

Percent of FPL .659 .002

, 100 8,673 (20.4) 33,768 (79.6) 22,923 (54.0) 19,518 (46.0)

100-199 17,048 (23.4) 55,960 (76.6) 33,377 (45.7) 39,630 (54.3)

200-399 33,565 (34.0) 65,132 (66.0) 71,635 (72.6) 27,062 (27.4)

$ 400 34,362 (25.5) 100,378 (74.5) 111,176 (82.5) 23,564 (17.5)

Unknown 1,862 (22.8) 6,303 (77.2) 7,535 (92.3) 630 (7.7)

Region .657 .845

Northeast 15,073 (20.1) 60,005 (79.9) 52,567 (70.0) 22,511 (30.0)

Midwest 18,397 (24.5) 56,697 (75.5) 53,621 (71.4) 21,474 (28.6)

South 40,780 (31.8) 87,461 (68.2) 83,329 (65.0) 44,912 (35.0) .

West 21,260 (27.0) 57,378 (73.0) 57,130 (72.6) 21,508 (27.4)

Financial hardship: psychologic response .025

No 81,312 (85.1) 14,199 (14.9)

Yes 165,336 (63.2) 96,206 (36.8)

Abbreviations: FPL, federal poverty level; USD, US dollars.
aWeighted N.
bWeighted percentage.
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cancers, resulting in a weighted population of 357,052
patients with HNC and 21.4 million patients with other
cancers (Table 1). Descriptive statistics for the factors
used to build the aggregate measures of psychologic
financial hardship and coping behaviors are in Appendix
Table A2 (online only). Among patients with HNC, those
who were female (84% of females v 69% of males,
P5 .030) and of younger age (91% of those 18-50 years
v 61% of 851 years, P , .001) more often reported
psychologic financial hardship. Patients with Medicaid
reported the highest levels of psychologic financial
hardship compared with other insured patients (90% v
77% for privately insured patients, 77% for those with
other insurance, and 65% for Medicare patients, P ,
.013). Marital status, region, income, and FPL were not
significant for differences in psychologic financial
hardship.

Similarly, female patients more often reported financial
hardship in the coping behaviors domain compared with
males (43% v 26%, P 5 .032). Patients at a lower FPL
percentage more often reported coping behavior mea-
sures (46% of , 100%, 54% of 100%-199%, 27% of
200%-399%, v 18% of $ 400%, P 5 .002). Nearly all
uninsured patients reported coping behavior measures
(91%), whereas among insured patients, those with
Medicaid (44%) or other insurance status (40%) more
often reported coping behavior measures than those
with private (24%) or state/other insurance (22%;
P 5 .010). Compared with those without any psycho-
logic financial hardship, patients with HNC who per-
ceived themselves to have psychologic financial
hardship more often expressed coping behavior mea-
sures (15% v 37%, P 5 .025).

Compared with patients with other cancer types, patients
with HNC were more often in the lowest income bracket

(34% v 27% with annual incomes of $0-$34,999 USD,
P 5 .045; Appendix Table A3, online only). Patients with
HNC more often expressed coping behavior measures
relative to other patients with cancer (31% v 23%,
P 5 .015); however, they reported similar levels of psy-
chologic financial hardship (73% v 72%, P 5 .787; Fig 1).
The only subgroup of patients with cancer with more coping
behavior measures were patients with gynecologic cancers
(41% v 31%, P 5 .018; Table 2).

On multivariable analysis across all cancers, having an
HNC diagnosis (reference, all cancers; odds ratio [95% CI],
1.51 [1.01 to 2.24]) was associated with increased odds of
having financial hardship coping behavior measures, but
not psychologic financial hardship (Table 3). Other factors
associated with coping behavior measures across all
cancers included being female (reference: male; 1.25
[1.12 to 1.40]), Black race (reference: White race; 1.62
[1.33 to 1.98]), widowed/divorced/separated (reference:
married/living together; 1.26 [1.13 to 1.41]), and having
nonprivate insurance or no insurance (reference: private
insurance; 1.45 [1.16 to 1.82] for Medicaid; 1.29 [1.13 to
1.47] for Medicare; 3.42 [2.68 to 4.37] for uninsured; 1.64
[1.25 to 2.15] for other/unknown). Patients of increasing
age (0.96 [0.95 to 0.96]), patients who were never married
(reference: married/living together; 0.77 [0.62 to 0.95]),
and those in$ 200% of the FPL (reference:, 100%; 0.61
[0.51 to 0.72] for 200%-399%; 0.21 [0.17- to 0.26]
for $ 400%; 0.35 [0.27 to 0.44] for unknown) less often
expressed coping behavior measures than other patients.

DISCUSSION

Our study is the first to use nationally representative public
survey data to characterize financial hardship in the psy-
chologic response and coping behaviors domains in pa-
tients with HNC and to compare them to patients with other
cancers. Important variables to consider in psychologic
financial hardship and coping behavior measures in pa-
tients with HNC include female sex and Medicaid or no
insurance. Interestingly, income and FPL were not asso-
ciated with increased odds of psychologic financial hard-
ship, but patients in the lower FPL brackets more often had
coping behavior measures. Although patients with HNC
had the same levels of psychologic financial hardship as
patients with other cancers, they were more often in lower
income/FPL brackets and more often expressed coping
behavior measures compared with patients with other
cancers.

We demonstrate that the factors associated with psycho-
logic financial hardship differ from those associated with
coping measures. This observation suggests that these two
domains are unique entities, and psychologic financial
hardship may not directly align with hardship related to the
cost of medical care and the coping behaviors patients
adopt as a result. Psychologic financial hardship appears
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FIG 1. Financial hardship in patients with HNC compared with
patients with all other cancers. HNC, head and neck cancer.
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independent of factors typically correlated with material
financial concerns such as income. Our results support
foundational work done by Altice et al2 that suggest that
although there may be some overlap, these domains truly
need to be considered separately when evaluating financial
hardship among patients with cancer. Other work dem-
onstrating that HNC-specific out-of-pocket expenses alone
are not a predictive metric of psychologic financial hardship
supports this assertion.17 Although there is a foundational
body of work examining claims data, treatment costs, and
medical expenditures in patients with HNC,9,10,12-14 the
subjective implications of these financial consequences in
the psychologic response domain are understudied and
hence necessitate future research. Prior studies in survivors
of other cancers have demonstrated that subjective indi-
cators of financial burden such as perceived financial
difficulty have a stronger impact on quality of life than direct
health care costs.20

Patients with HNCmore often experienced coping behavior
measures because of financial hardship compared with
patients with other cancers. This may be because of the
combination of poorer baseline financial status compared
with patients with other cancers and the way patients with
HNC respond to their cancer-related expenses. Previous
work investigating coping strategies for financial toxicity in
patients with HNC demonstrated that 60% rely on a
combination of savings and/or loans to offset expenses.18

Other potential coping strategies for patients with cancer
include decreasing discretionary spending or working more
hours; these coping strategies may be less accessible to
patients with HNC who are disproportionally from lower

socioeconomic classes7-9 and are often unable to continue
working21 with approximately 33% of patients with HNC
leaving the workforce entirely.11 The reliance on savings
and loans may exacerbate this already vulnerable group’s
financial hardship compared with patients with other
cancers. The higher report of financial hardship in the
coping behaviors domain may also be because of elements
inherent to HNC treatment that are less often found in other
cancers, such as frequent needs for ancillary items that
tend not to be insured (ie, dental implants, prostheses,
other implants, and hearing aids), greater home care and
home health needs, and greater transportation costs for
adjuvant therapy.

Nevertheless, despite greater financial hardship in the
coping behaviors domain, the psychologic financial hard-
ship of patients with HNC remains similar to that experi-
enced by patients with other cancers. This suggests that
patients with HNC may under-report their psychologic
response to financial hardship. Existing literature demon-
strates that patients with HNC and patients in lower so-
cioeconomic classes have a general tendency to under-
report distress symptoms and need for psychosocial sup-
port.22 Clinicians should consider the potential under-
reporting of psychologic financial hardship into consider-
ation when screening patients with HNC for financial
hardship using validated measures such as the COmpre-
hensive Score for financial Toxicity (COST).15 Previous work
has shown that average COST scores for patients with HNC
are higher (less financial hardship),18 compared with those
reported by patients across cancer types,23 although pa-
tients with HNC are more vulnerable and have higher total

TABLE 2. Financial Hardship in Patients With HNC Compared With Patients With All Other Cancers

Cancer Type Weighted %a 95% CI

Financial Hardship

Psychologic Response Domain (weighted
%) P b

Coping Behaviors Domain (weighted
%) P

HNC — — 73.3 30.9

All other cancers — — 72.3 .787 22.7 .015

Skin (nonmelanoma) 25.0 24.1 to 25.9 72.3 .796 17.7 , .001

Breast 15.2 14.5 to 15.8 71.2 .582 20.7 .002

Genitourinary 14.0 13.4 to 14.7 66.0 .066 18.3 , .001

Gynecologic 9.5 9.0 to 10.1 82.7 .004 40.6 .018

GI 6.3 5.9 to 6.8 73.2 .993 26.7 .280

Melanoma 5.6 5.2 to 6.0 74.2 .807 20.0 .004

Hematologic 4.2 3.8 to 4.6 77.0 .349 22.8 .049

Thyroid 2.3 2.0 to 2.6 79.9 .119 30.8 .976

Lung 1.9 1.7 to 2.2 73.0 .964 23.2 .081

Multiple cancers 11.1 10.6 to 11.7 67.9 .167 21.8 .010

Others 4.9 4.5 to 5.3 72.1 .778 28.9 .621

aWeighted % of all other cancers.
bP values for chi-square comparison between head and neck cancer and all other cancer as well as pairwise comparisons with skin (nonmelanoma),

breast, genitourinary, gynecologic, GI, melanoma, hematologic, thyroid, lung, multiple cancers, and others.
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and relative out-of-pocket expenses compared with pa-
tients with other cancers.9 Prior qualitative work in the
breast cancer literature report that more than half of the
patients who expressed a desire to talk to their health care
providers about the financial burden of their cancer
treatment reported that they had not had a discussion
about these issues.24 Thus, it is imperative that we develop
interventions that improve clinician engagement and
communication regarding the financial hardship of cancer

treatment. While oncologists may focus on survival and
quality-of-life outcomes, the impact of financial hardship
cannot be ignored as the financial burdens of cancer
treatment themselves can significantly affect quality-of-life
and disease outcomes.3,5

Our study showed that patients with cancer who have
Medicaid or no insurance more often reported financial
hardship in both the psychologic response and coping
behaviors domains. Uninsured patients were not included

TABLE 3. Multivariable Analysis of Financial Hardship in the Psychologic Response and Coping Behaviors Domains

Variable

Financial Hardship: Psychologic
Response Domain

Financial Hardship: Coping Behaviors
Domain

OR 95% CI OR 95% CI

Cancer

All other cancers 1.00 1.00

HNC 1.03 0.71 to 1.48 1.51 1.01 to 2.24

Sex

Male 1.00 1.00

Female 1.15 1.05 to 1.26 1.25 1.12 to 1.40

Marital status

Married/living together 1.00 1.00

Widowed/divorced/separated 0.97 0.89 to 1.06 1.26 1.13 to 1.41

Never married 0.74 0.61 to 0.90 0.77 0.62 to 0.95

Age, years 0.94 0.94 to 0.95 0.96 0.95 to 0.96

Race

White 1.00 1.00

Black 1.09 0.91 to 1.30 1.62 1.33 to 1.98

Other 1.13 0.90 to 1.43 0.79 0.63 to 1.00

Insurance

Private 1.00 1.00

Medicaid 0.80 0.60 to 1.08 1.45 1.16 to 1.82

Medicare 0.93 0.83 to 1.03 1.29 1.13 to 1.47

State/other 0.64 0.52 to 0.80 1.29 0.98 to 1.69

Uninsured 2.09 1.34 to 3.25 3.42 2.68 to 4.37

Other/unknown 0.77 0.64 to 0.91 1.64 1.25 to 2.15

Percent of FPL

, 100 1.00 1.00

100-199 1.03 0.83 to 1.27 1.11 0.94 to 1.32

200-399 0.74 0.61 to 0.90 0.61 0.51 to 0.72

$ 400 0.40 0.33 to 0.49 0.21 0.17 to 0.26

Unknown 0.51 0.40 to 0.64 0.35 0.27 to 0.44

Region

Northeast 1.00 1.00

Midwest 0.80 0.69 to 0.91 0.97 0.81 to 1.15

South 0.85 0.74 to 0.97 1.11 0.93 to 1.32

West 0.93 0.80 to 1.08 1.16 0.98 to 1.38

Abbreviations: FPL, federal poverty level; HNC, head and neck cancer; OR, odds ratio.
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in the validation study on COST23 or in the two prior in-
stitutional studies at tertiary academic institutions that
evaluated the COST scores for patients with HNC.4,18 Thus,
COST may underestimate financial hardship in patients
with HNC with limited or no insurance, and future validation
studies in this safety net population are needed. Addi-
tionally, further work is needed to elucidate whether the
increased financial hardship is due to the receipt of cancer
care or the baseline financial status of patients with limited
or no insurance.

Limitations of this study include its cross-sectional nature,
which precludes the ability to determine directionality
between the variables, and the use of self-reported public
survey data. Insurance status was collected at the time of
the survey, which may or may not reflect the patient’s in-
surance at the time of cancer diagnosis. Since we lacked
information on the timing of cancer diagnosis, it is possible
that there are differences in financial hardship during the
active treatment versus survivorship phases not captured in

this study. Our analysis did not differentiate among the
different subsites of HNC, disease stage, comorbidities, or
treatments received. These factors may all affect levels of
financial hardship.

In conclusion, patients with HNC are particularly vulnerable to
financial hardship and have higher rates of coping measures
than patients with other cancers; however, they report similar
levels of psychologic financial hardship. Female, Medicaid,
and uninsured patients are particularly vulnerable. Given
concern for under-reporting of psychologic financial hardship,
providers who care for patients withHNC should open a dialog
regarding financial hardship with their patients and aim to
practice value-based care. Furthermore, we should be actively
developing prospective interventions to improve clinician
engagement and effective communication strategies re-
garding financial hardship. Further studies are also needed to
ensure that we have validated measures that adequately
assess the needs of our most vulnerable uninsured patients.
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APPENDIX

TABLE A1. Financial Hardship Survey Questions
Questions

Financial hardship: psychologic response domain

If you get sick or have an accident, how worried are you that you will be able to
pay your medical bills? Are you very worried, somewhat worried, or not at
all worried?

How worried are you about…money for retirement? (very worried, moderately
worried, not too worried, or not worried at all)

How worried are you right now about not being able to pay medical costs of a
serious illness or accident? (very worried, moderately worried, not too
worried, or not worried at all)

How worried are you right now about not being able to maintain the standard of
living you enjoy? (very worried, moderately worried, not too worried, or not
worried at all)

How worried are you right now about not being able to pay medical costs for
normal health care?

How worried are you right now about not having enough to pay your normal
monthly bills? (very worried, moderately worried, not too worried, or not
worried at all)

How worried are you right now about not being able to pay your rent, mortgage,
or other housing costs? (very worried, moderately worried, not too worried,
or not worried at all)

Financial hardship: coping behaviors domain

During the past 12 months, was there any time when you needed any of the
following, but didn’t get it because you couldn’t afford it?

(a) Prescription medication

(b) Mental health care/counseling

(c) Dental care

(d) Eyeglasses

Problems paying or unable to pay any medical bills
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TABLE A2. Descriptive Statistics for Financial Hardship Survey Questions by
Domain

Domain/Questions
All Other

Cancers (%) HNC (%) P

Psychologic response domain

Worry about

Medical bills 35.8 32.5 .334

Retirement 61.4 64.7 .387

Medical costs of serious illness/accident 59.2 57.3 .630

Maintenance of standard of living 60.2 60.8 .860

Normal health care costs 47.6 51.7 .289

Normal monthly bills 45.1 46.3 .743

Rent/mortgage/housing costs 36.7 38.2 .668

Coping behaviours

Did not get because could not afford

Prescription medications 6.9 9.6 .167

Mental health/counseling 2.0 3.8 .141

Dental 10.9 10.8 .981

Eyeglasses 6.7 8.5 .337

Problems paying or unable to pay bills 14.1 21.4 .016

Abbreviation: HNC, head and neck cancer.
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TABLE A3. Baseline Characteristics of Patients With HNC Compared With Patients With All Other Cancers
Characteristic All Other Cancers, No. (%) HNC, No. (%) P

Financial hardship: psychologic response domain .787

No 5,928,690 (27.7) 95,510 (26.7)

Yes 15,460,094 (72.3) 261,541 (73.3)

Financial hardship: coping behaviors domain .015

No 16,524,749 (77.3) 246,647 (69.1)

Yes 4,864,035 (22.7) 110,404 (30.9)

Sex , .001

Male 9,251,709 (43.3) 252,330 (70.7)

Female 12,137,075 (56.7) 104,722 (29.3)

Marital status .827

Married/living together 13,821,104 (64.7) 232,751 (65.2)

Widowed/divorced/separated 6,060,026 (28.4) 103,757 (29.1)

Never married 1,482,668 (6.9) 20,544 (5.8)

Age, years .702

18-50 3,369,839 (15.8) 50,486 (14.1)

51-64 6,476,129 (30.3) 108,015 (30.3)

65-84 9,922,240 (46.4) 177,348 (49.7)

851 1,620,576 (7.6) 21,202 (5.9)

Age, mean (95% CI), years 64.4 (64.1 to 64.7) 64.9 (63.2 to 66.7) .580

Race .675

White 18,976,552 (88.7) 314,146 (88.0)

Black 1,354,198 (6.3) 20,997 (5.9)

Other 1,058,034 (4.9) 21,908 (6.1)

Insurance .177

Private 10,631,328 (49.7) 146,852 (41.1)

Medicaid 1,147,305 (5.4) 30,965 (8.7)

Medicare 6,455,481 (30.2) 120,471 (33.7)

State/other governmental 695,193 (3.3) 15,639 (4.4)

Other/unknown 743,193 (3.5) 11,847 (3.3)

Uninsured 1,716,285 (8.0) 31,277 (8.8)

Income, USD .045

$0-$34,999 5,701,777 (26.7) 121,082 (33.9)

$35,000-$74,999 5,966,827 (27.9) 109,956 (30.8)

$75,000-$99,999 2,458,076 (11.5) 41,091 (11.5)

$100,0001 5,182,849 (24.2) 69,240 (19.4)

Unknown 2,079,255 (9.7) 15,683 (4.4)

Percent of FPL , .001

, 100 1,638,581 (7.7) 42,441 (11.9)

100-199 3,104,318 (14.5) 73,007 (20.4)

200-399 5,725,691 (26.8) 98,698 (27.6)

$ 400 9,008,915 (42.1) 134,741 (37.7)

Unknown 1,911,279 (8.9) 8,165 (2.3)

(continued on following page)
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TABLE A3. Baseline Characteristics of Patients With HNC Compared With Patients With All Other Cancers (continued)
Characteristic All Other Cancers, No. (%) HNC, No. (%) P

Region .673

Northeast 3,817,649 (17.8) 75,078 (21.0)

Midwest 5,040,657 (23.6) 75,095 (21.0)

South 8,029,356 (37.5) 128,241 (35.9)

West 4,501,122 (21.0) 78,638 (22.0)

Abbreviations: FPL, federal poverty level; HNC, head and neck cancer; USD, US dollars.
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