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ABSTRACT

Purpose. Cost sharing, intended to control the “over-
use” of health care resources, may also reduce use of
necessary services. The influence of cost on the treat-
ment choices of patients with life-threatening illness,
such as cancer, is unknown.

Methods. A convenience sample of patients undergo-
ing surveillance following curative treatment for local-
ized cancer completed a paper survey that included three
scenarios to elicit the maximum copayment they would be
willing to pay for better treatment outcomes. Scenario A
described a treatment for a curable cancer in terms of re-
currence risk. Scenarios B and C described treatments for
noncurable cancer in terms of the 2-year survival proba-
bility and median life expectancy.

Results. The sample (n = 60) was 78% female, 83 %
aged <65 years, and 58% college graduates. Thirteen
percent reported making financial sacrifices to pay for
treatment. Patients were willing to pay higher copay-

ments for more effective treatments (p < .05 for all three
scenarios). In scenario B, patients who were employed
demonstrated a greater willingness to pay (WTP) (odds
ratio [OR], 12.6; 95% confidence interval [CI], 2.0-
80.4), when controlling for efficacy. In scenario C, col-
lege graduates showed greater WTP (OR, 5.0; 95%
CI, 1.2-20.9) and patients who reported previous fi-
nancial sacrifices showed lower WTP (OR, 0.2; 95%
CI, 0.04-0.6).

Conclusion. This pilot study suggests that patients
may be less willing to pay high copayments for treat-
ments with modest benefit. Even among this relatively
young, affluent, and educated population, demographic
variables were related to WTP. Larger studies in more
diverse populations should be conducted to better un-
derstand how cost may influence treatment decisions
and cancer treatment outcomes. The Oncologist 2010;15:
566-576
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BACKGROUND

Cost sharing, through copayments, coinsurance, or deduct-
ibles, is used by insurance companies to prevent the overuse
of health care services and control costs [1]. Although ef-
fective in controlling costs, there is evidence that greater
cost sharing is associated with worse outcomes in the sick-
est and poorest patients, perhaps by causing lower use of
necessary services [2]. Given the highly emotional and life-
threatening nature of a cancer diagnosis, cancer patients
and their families may feel compelled to seek high-cost
treatment and not be as responsive to higher out-of-pocket
expenses.

Understanding the impact of cost on treatment decision
making is especially important in the current era of high-
cost treatments. With the introduction of many new anti-
cancer treatments in recent years, patients are increasingly
asked to choose among treatments that may have signifi-
cantly different levels of cost sharing, efficacy, and toxic-
ity. In addition, given the high cost of many new cancer
treatments, cost sharing places a significant burden on can-
cer patients and their families [3].

As an initial effort to inform discussions regarding
cost sharing and cancer treatment decision making, we
conducted a pilot study to determine the feasibility of mea-
suring cancer patients’ willingness to pay (WTP) in hypo-
thetical clinical scenarios. Cancer treatments may be used
in the adjuvant setting (given following surgical resection
to reduce the risk for recurrence) or in the palliative setting
(noncurative treatments given to prolong life and relieve
symptoms). Therefore, we constructed hypothetical “adju-
vant” and “palliative” scenarios to determine whether pa-
tients expressed different preferences in the curative and
noncurative settings. The objectives of this study were to
obtain preliminary data to: (a) determine whether patients’
out-of-pocket WTP for adjuvant or palliative chemotherapy
is affected by cost and clinical outcome and (b) determine
whether sociodemographic characteristics are associated
with WTP for treatments. We hypothesized that patients
would be willing to pay more for more effective cancer
treatments in both the curative and palliative settings. In ad-
dition, we hypothesized that a higher socioeconomic status
and education level would be associated with greater WTP,
regardless of the clinical setting.

METHODS

A convenience sample of patients at Fox Chase Cancer
Center, a National Cancer Institute—designated compre-
hensive cancer center, were screened for eligibility based
on the following criteria: (a) age >18, (b) documented ma-
lignancy, (c) =6 months from date of diagnosis, (d) without
evidence of metastases or recurrence, and (e) completion of
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all adjuvant treatment (surgery, chemotherapy, biologic
therapy, and radiation). In addition, patients were eligible if
they were on adjuvant endocrine therapy for breast cancer
or luteinizing-hormone-releasing hormone agonists for bio-
chemical recurrence of prostate cancer. Potential partici-
pants were ascertained by review of patient schedules and
medical information.

Consent to contact each patient was obtained from the
attending physician or advanced practice clinician. A re-
search assistant then contacted potential participants via
telephone and invited them to participate. Patients provided
written informed consent prior to enrollment. The study
was reviewed and approved by the institutional review
board at Fox Chase Cancer Center.

A development phase was conducted in 10 patients to
gather feedback on the content and readability of the mea-
sures. No data collected from these 10 patients were in-
cluded in the final analysis. Based on the initial feedback,
editorial changes were made to improve the readability of
the survey instrument. Patients were recruited to the main
study in February to July of 2008. The study included a pen-
and-paper questionnaire, which took approximately 40
minutes to complete. The patients were given a $20 gift
card participant incentive. Patients completed the survey
independently but could ask for assistance from family
members or the research assistant.

Survey Instrument
The survey included the following domains.

Demographics

Data were collected on the age, gender, education, marital
status, ethnicity, race, employment status, diagnosis, cancer
treatment history, health insurance coverage, and current
living situation of participants. Patients were also asked
whether they had an important event in the next 2 years (i.e.,
family wedding, graduation, etc.) and if they had made sac-
rifices to pay for their cancer care.

Impact of Cost on Decision Making

Patients were asked to compare a standard treatment op-
tion, covered by their insurance, with a superior alternative
that would require a copayment. They were asked to select
from a list of nine possible copayments the maximum they
would be willing to pay for the better treatment. Three clin-
ical scenarios (five questions each for a total of 15 ques-
tions) were presented. Within each scenario, the magnitude
of benefit was varied for the alternative treatment option.
Patients were given all three scenarios. Scenario A ad-
dressed adjuvant treatment (systemic chemotherapy given
to reduce the risk for cancer recurrence) following surgical
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resection of a localized cancer. The patients were told that
surgery alone offered a cure rate of 70%. Standard adjuvant
treatment in addition to surgery increased the cure rate by
3% (73% cured, versus 70% with surgery alone), compared
with the 5%-20% (75%-90% cured) cure rate offered by
the alternative treatment. Scenario B addressed better treat-
ment for metastatic disease. The standard treatment offered
a 15% 2-year survival rate whereas the alternative treatment
offered a 2-year survival rate in the range of 19%-34%.
Scenario C addressed superior treatment for metastatic dis-
ease. The standard treatment offered a median survival time
of 10 months whereas the alternative treatments offered
median survival times in the range of 11-20 months. An ex-
ample of the question format is presented in Figure 1. The
range of clinical benefits and nine copayment levels are
shown in Table 1. To avoid anchoring of responses, the al-
ternative benefits were presented in random order within
each scenario. The questions in scenario A were modeled
on the addition of oxaliplatin to 5-fluorouracil and leucov-
orin for patients with localized colon cancer [4], which pro-
duces a higher 3-year disease-free survival rate, 78.2%
versus 72.9%. The questions in scenarios B and C were
modeled on the addition of bevacizumab to chemotherapy
for patients with metastatic non-small cell lung cancer,
which leads to a longer median survival time, 12.3 months
versus 10.3 months, and higher 2-year survival rate, 23%
versus 15% [5]. To avoid causing undue stress and respon-
dent bias in patients with these diseases or who had received
these medications, neither the specific disease sites nor
treatments were referred to by name.

Statistical Analyses

Sample Size Determination

We chose our sample size to have sufficient power to detect
arelationship between WTP and the effectiveness variables
of interest. With 60 study subjects, we had 90% power to
detect a 13% population-level discordant rate and 80%
power to detect an 11% discordant rate, comparing WTP
for low versus high effectiveness drugs. The calculations
assume the use of McNemar’s test and assume that virtually
no people who have low WTP for highly effective drugs
would have a high WTP for lesser effective drugs. The sam-
ple size calculations were made assuming a one-sided 5%
type 1 error rate.

Data Analysis

Data were entered into a Microsoft Access database and
then exported to STATA (version 10 SE; STATA Corp.,
College Station, TX) for analysis. Results were analyzed di-
chotomizing WTP between low and high copayment (co-
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payment preference was considered high if copayments
level five through nine were chosen; otherwise it was con-
sidered low). Effectiveness was also analyzed as a dichot-
omous value (effectiveness was considered high for the
fourth or fifth highest effectiveness levels; otherwise it was
considered low). We performed sensitivity analyses to in-
vestigate if inferences about the relationship of effective-
ness with WTP changed when including effectiveness in
models as a continuous variable. In the primary analyses
(reported in the tables and figures), we excluded patients
who answered any of the questions inconsistently (i.e.,
were willing to pay more for a less effective treatment than
amore effective treatment). However, we confirmed our in-
ferences in models estimated using both consistent and in-
consistent responders. To investigate associations, we used
multiple logistic regression models of WTP estimated by
generalized estimating equations (GEEs), assuming an ex-
changeable working correlation matrix and using robust
standard errors. In these models, copayment preference was
the outcome of interest. Patient characteristics and treat-
ment efficacy (as a dichotomous variable) were the inde-
pendent variables. The estimation of the models by GEE
accounted for the correlation of responses among multi-
ple scenarios within individuals. Because scenarios B
and C both measured outcomes in the metastatic setting,
we measured intrapatient correlation using Pearson cor-
relations. We calculated p-values under a T-distribution
assumption.

RESULTS

Recruitment

We contacted 131 patients to enroll in the two phases of the
study. Seventy-one patients agreed and completed the sur-
vey. Five patients agreed but did not arrive for their ap-
pointment. Fifty-six patients declined.

Development Phase
Ten patients were enrolled, with ages in the range of 42— 81
years. Seven participants were female. The most prevalent
cancer sites were lung (five patients) and breast (two pa-
tients). Three patients had a college education or greater.
Eight were homeowners. One patient had dependent chil-
dren. Four and three patients, respectively, in the meta-
static scenarios (B and C) chose the two highest
copayment levels (up to $350 every 3 weeks and >$350
every 3 weeks) for all five scenarios. Therefore, we in-
creased the maximum copayment in the main study to
=$1,000 every 3 weeks.

In debriefing sessions, patients reported that they under-
stood the questions and were comfortable answering them.
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Now, imagine you have a cancer that is not curable. Your doctor has recommended
chemotherapy to relieve symptoms and help you live longer. Your doctor has offered
you the choice of taking one medicine, or two medicines combined. Chemotherapy H
when taken alone helps 15% (15 of 100 patients) live two years. This means that if
100 patients like you take this chemotherapy, 15 will be alive at 2 years. Combination

Chemotherapy H plus Chemotherapy I helps 23% (23 of 100) patients live two years.

This means that if 100 patients like you take these two medicines together, 23 will be
alive at 2 years.
Another way of explaining this is using the following pictures:

Of 100 patients that choose Chemotherapy H
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8 additional patients will live 2 years because
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outpatient. You will be on treatment as long as your tumor does not grow. Chemotherapy

H is fully covered by your insurance. However, if you choose the Combination
Chemotherapy H plus |, you will have a co-payment each time you receive treatment.
Considering all of the financial resources available to you, as well as your current
expenses, what is the highest co-payment you will be willing to pay every three weeks
you receive Combination Chemotherapy H plus 1?

(Please check only one choice)

aNothing. | would only choose the Combination Chemotherapy H and | if it were fully

covered by my insurance

aup to $25 every three weeks

aup to $50 every three weeks

aup to $75 every three weeks

aup to $100 every three weeks

aup to $250 every three weeks

aup to $500 every three weeks

aup to $750 every three weeks

aMore than $1,000 every three weeks.

Figure 1. Sample question from scenario B (metastatic).
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Table 1. Range of clinical benefits and copayment levels

Adjuvant (scenario A):
longer survival offered
by the addition of
chemotherapy to

Metastatic (scenario B): 2-yr
life expectancy

Metastatic (scenario C):
median survival

Scenario surgery alone

Standard treatment benefit 3% 15%

Alternative treatment 5% 19%

benefit levels 8% 239
10% 27%
15% 30%
20% 34%

Copayment levels for the 1. Nothing. I would only
alternative chemotherapy choose the alternative
(patients told that chemotherapy if it

1. Nothing. I would only choose
the alternative chemotherapy
if it was fully covered by my

standard chemotherapy was fully covered by insurance
is fully covered by my insurance
their insurance) 2. Up to $100 over the 6 2. Up to $25 every 3 wks 2. Up to $25 every 3 wks
mos
3. Up to $250 over the 6 3. Up to $50 every 3 wks 3. Up to $50 every 3 wks
mos
4. Up to $500 over the 6 4. Up to $75 every 3 wks 4. Up to $75 every 3 wks
mos
5. Up to $1,000 over the 5. Up to $100 every 3 wks 5. Up to $100 every 3 wks
6 mos
6. Up to $2,000 over the 6. Up to $250 every 3 wks 6. Up to $250 every 3 wks
6 mos
7. Up to $3,500 over the 7. Up to $500 every 3 wks 7. Up to $500 every 3 wks
6 mos
8. Up to $7,000 over the 8. Up to $750 every 3 wks 8. Up to $750 every 3 wks
six months
9. >$7,000 over 6 mos 9. >$1,000 every 3 wks 9. >$1,000 every 3 wks

10 mos
11 mos
12 mos
14 mos
16 mos
20 mos

1. Nothing. I would only choose
the alternative if it was fully
covered by my insurance

Several patients stated that they believed that patients of
limited financial means might not be able to afford high co-
payments for cancer drugs, supporting the relevance of
the subject matter to cancer patients. Several patients
noted that treatment-related toxicity is an important com-
ponent of their decision making. This was incorporated
into a subsequent, larger, ongoing study of treatment de-
cision making.

Main Study

Participant Characteristics

Sixty-one patients were enrolled; one patient was found to
be ineligible and was not included in the analyses. Patient
characteristics are shown in Table 2. The median age was
57 years, with 83% aged =65 years. The sample was pre-
dominately white (97%), female (78%), and college edu-
cated (58%). Sixty percent reported incomes >$75,000

annually. The most prevalent cancer of participants was
breast cancer (68%).

WTP

Participants were willing to pay more for cancer treat-
ments as their potential benefit increased. Effects were
consistent across all three scenarios and were observed
whether the copayments were treated as dichotomized
(high versus low) or continuous variables (p < .05 for
both analyses). The percentage of patients willing to pay
high (copayment level =5) versus low (copayment level
=4) copayments for each level of clinical benefit is
shown in Figure 2A-2C.

On multivariate analysis, several patient characteris-
tics were associated with WTP when controlling for
treatment efficacy as a dichotomized variable (Table 3).
In these scenarios, high efficacy was defined as the
fourth or fifth highest efficacy levels; all others were con-
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Table 2. Patient characteristics Table 2. (Continued)
Characteristic n (%) Characteristic n (%)
Age, yrs, median (range) 57 (39-81) Insurance
51-60 25 (42) PPO 30 (50)
61-70 20 (33) HMO 18 (30)
41-50 7 (12) Medicare plus 6 (10)
<40 5(8) Medicare only 4(7)
>71 3(5) Medicaid 2(3)
Gender Cancer site?
Women 47 (78) Breast 38 (63)
Men 13 (22) Prostate 5(8)
Race Testicular 5(8)
White (non-Hispanic) 56 (93) Head and neck 4(7)
Hispanic/Latino 2 (3) Lung 3(5)
African American 1(2) Soft tissue 1(2)
Other 1) Other 4(7)
Marital status Treatment history
Married 54 (90) Surgery 50 (83)
Divorced 304 Radiation 42 (70)
Single/never married 3(5) Chemotherapy 39 (65)
Have children 52 (87) Hormonal 24 (40)
Living situation Personal/family sacrifices for treatment
Live with partner/spouse 53 (88) No 52 (87)
Live with dependent children 18 (30) Yes 8 (13)
Live alone 30 Upcoming special event
Homeowners 59 (98) No 23 (38)
Education Yes 22 (37)
Advanced degree 18 (30) I don’t know 15 (25)
Bachelors degree 17.(28) Includes multiple diagnoses.
Some college/trade school 14(23) Abbreviations: HMO, health maintenance organization;
High school diploma 10 (17) PPO, preferred provider organization.
<High school 1(2)
Employment
Full time 25 (42)
Retired 16 (27) sidered low. Participants who were working full or part
Part time 12 (20) time were more willing to pay higher copayments than
Homemaker 3(5) those who were retired (odds ratio [OR], 12.6; 95% con-
Disabled as a result of cancer 2 (3) fidence interval [CI], 2.0—80.4) in scenario B. In sce-
Part-time student, employed 1(2) nario C, those who had a college degree were willing to
Disabled, other cause 12 pay higher copayments (OR, 5.0; 95% CI, 1.2-20.9) than
Income (annual) those who did not. However, patients who described
>$100,000 22 (37) themselves as having made sacrifices to afford treatment
$75,000-$100,000 14 (23) in the past were less willing to accept higher copayments
$50,000-$74,900 10 (17) than those who did not describe themselves as having
$25,000-$49,900 9 (15) made such sacrifices (OR, 0.2; 95% CI, 0.04-0.6). As
Not specified 4(7) shown in Figure 3A, 3B, within each benefit level, pa-
<$25,000 1(2) tients who had a college degree or were working were
(continued) more likely to be willing to pay high copayments than

www.TheOncologist.com

those who were not. Conversely, within each benefit



572 Expense, Value, and Treatment Choices
A 100%
90%
0% 51% 40% 39% 33% 25%
Percentage 70%
Willing to Pay
60%
High vs. Low ’
Copayments 50%
40%
30% 61% 67%
20%
10% |
0% :
5% 8% 10% 15% 20%
p<.005 Improvement in cure rate, compared to base case of 3%
Lower WTP
Higher WTP
B 100%

90%
80%
Percentage 70%
Willing to Pay 60%
High vs. Low

0% -

Copayments
T 40%
30%
20%
10%
p < .005
G 100%

90%
80%
Percentage 70%
Willing to Pay ¢,
High vs. Low

Copayments —

40%
30%
20%
10%

0%

p <.005

52% 42% 36% 34% 32%

48% 58% 64%

19% 23% 27% 30% 34%
2 year survival compared to base case of 15%

Lower WTP
Higher WTP

1 78% 73% 64% 51% 44%

1 12 14 16 20
Median survival in months, compared to base case of 10 months

Lower WTP
Higher WTP

Figure 2. Percentage of patients willing to pay high copayments (level =5) at each level of clinical benefit. (A): Scenario A. (B):

Scenario B. (C): Scenario C.

Abbreviation: WTP, willingness to pay.

level, participants who had made previous sacrifices rections of the associations were similar. In addition,
were less willing to pay high copayments than those who within the two metastatic scenarios (B and C), the in-
had not (Fig. 3C). Although the results were not consis- trapatient correlation was very high (p < .05).

tently statistically significant across all scenarios, the di- There were no differences in inferences when we in-
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Table 3. Association between patient characteristics and willingness to pay high copayments (level =5): Multivariate
analysis

Scenario A Scenario B Scenario C

Characteristic OR 95% CI OR 95% CI OR 95% CI
Effective

Levels 1-3 1.00 1.00 1.00

Levels 4 and 5 252 144 441 1.70 1.16 2.49 313 192 5.10
Age (per yr) 099 092 1.06 1.04 096 1.13 1.04 097 1.12
Gender

Male 1.00 1.00 1.00

Female 0.37  0.08 1.65 1.14 024 533 1.30 036 4.68
Marital status

Single, divorced, married, or separated 1.00 1.00 1.00

Married 149  0.19 11.80 1.47 0.17 12.92 1.08 0.19 6.15
Education

No college degree 1.00 1.00 1.00

Bachelor degree or above 3.61 0.97 1342 3.96 0.87 18.13  5.04 1.22  20.86
Employment

Retired 1.00 1.00 1.00

Working full or part time 125 026 6.07 1260 198 8036 343 0.79 15.01

Homemaker, student, or disabled 0.95 0.10 8.98 2.80 0.27 28.75 5.20 0.59 45.64
Income

<$75,000 per yr 1.00 1.00 1.00

>$75,000 per yr .52 038 6.07 1.05 023 470 0.55 0.15 2.05
Prior sacrifices

No 1.00 1.00 1.00

Yes 0.52 0.13 2.05 0.35 0.08 1.57 0.16 0.04 0.59
Upcoming event

No 1.00 1.00 1.00

Yes 1.61 040 6.53 1.20 0.29 4095 1.59 050 5.02

I don’t know 4.04 0.85 19.12 1.37 023 8.14 245  0.59 10.10
Boldface results are statistically significant.
Abbreviations: CI, confidence interval; OR, odds ratio.

cluded inconsistent responders in the analysis (3, 11, and 5
participants for scenarios A, B, and C, respectively).

DISCUSSION

These results suggest that cancer patients may be less will-
ing to accept higher out-of-pocket expenses for cancer
treatments with modest clinical benefits. This finding was
present in both the adjuvant and metastatic scenarios. In ad-
dition, patients who did not have college degrees, were not
currently working, or reported making previous financial
sacrifices were less willing to pay higher copayments for
cancer treatments in the metastatic scenarios, even when
controlling for treatment efficacy. The findings that pa-
tients have a greater WTP for higher copayments for more
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effective treatments and that socioeconomic status affects
WTP both support the face validity of our survey
instrument.

Although not surprising, these results are important be-
cause they dispute the commonly held notion that physi-
cians and patients have an “anything at all costs” approach
to cancer treatment. It has been hypothesized that, given the
life-threatening nature of a cancer diagnosis, patients may
demand treatment regardless of cost; that is, higher prices
do not result in lower use. This is thought to contribute to
the rising cost of care, given the high cost and only modest
activity of many new anticancer treatments [6]. However,
these findings suggest that patients may not necessarily be-
have in this manner, but may instead assign a “value” to
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A 90%
80% |
70%
60%
50%
40%
30%
20%
10%
0% -

Percentage
Willing to Pay
High vs. Low
Copayments

19% 23%

27% 30% 34%

2-year survival compared to base case of 15%

Employed - Lower WTP
Employed - Higher WTP

Not Employed - Lower WTP
Not Employed- Higher WTP

Percentage
Willing to Pay
High vs. Low
Copayments

p=.038

With Degree - Lower WTP
With Degree - Higher WTP

B

Median survival in months compared to base case of 10 months

=

No Degree - Lower WTP
No Degree- Higher WTP

100%
90%

C

80%
70%
60%
50%

Percentage
Willing to Pay
High vs. Low
Copayments

75% 69%

100%

1009

40%
30%
20% |
10% -

0% -|

11 12

No Sacrifice - Lower WTP
No Sacrifice - Higher WTP

5

54% 29% - 60% 29%

Median survival in months compared to base case of 10 months

14 16 20

Sacrifice - Lower WTP
Sacrifice - Higher WTP

Figure 3. Percentage of patients willing to pay high copayments (level =5) at each level of clinical benefit, by employment status,
scenario B (A), by education status, scenario C (B), and by prior sacrifices, scenario C (C).

Abbreviation: WTP, willingness to pay.

cancer treatments and be less willing to pay for less effec-
tive approaches.

This work begins to fill an important gap in the under-
standing of patient demand for cancer treatments, and
hence has potential clinical and policy implications. To our
knowledge, there has been only one study that examines the
association between out-of-pocket payments and cancer
drug use. Using insurance claims to measure the association

between out-of-pocket payments and cancer drug use,
Goldman et al. [7] found that cancer medication use did not
decrease as the degree of cost sharing increased. This find-
ing is in direct contrast to studies of other prescription med-
ications, such as antihypertensive and antiasthmatic
medications, for which higher copayments were shown to
reduce use [1]. However, the study by Goldman et al. [7]
examined the use of a heterogeneous group of cancer drugs,
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such as chemotherapy, antiemetics, and growth factors, that
can be used across a variety of clinical settings. We specif-
ically restricted our investigation to anticancer treatments
and did not include supportive care medications. In addi-
tion, within each scenario, we asked patients to focus on a
specific clinical setting (adjuvant versus metastatic set-
tings), which allowed us to explore whether or not disease
state may influence response. We found that patients as-
signed greater “value” to treatments that had a greater im-
pact on overall survival in all three scenarios.

The impact of cost sharing for cancer patients is partic-
ularly important to understand given the severity of the dis-
eases involved and the high cost of treatment [8, 9].
Although they are often covered by prescription plans,
many oral cancer drugs are placed on high copayment tiers
[10], potentially resulting in very high out-of-pocket costs
for patients. In addition, because many oral cancer drugs
were recently introduced, they do not have generic alterna-
tives. Therefore, unlike choices about routine prescription
drugs, cancer patients may not be able to select a “preferred
drug” to save money. Some insurance plans require patients
to pay a percentage of the costs for i.v. drugs as well; this
can result in substantial costs for patients [11].

The impact of cost sharing may influence treatment out-
comes by affecting patients’ treatment choices. For exam-
ple, if high out-of-pocket costs discourage patients from
seeking adjuvant treatment, this might reduce overuse of
medical services, but also compromise population-based
outcomes. Higher cure rates for localized cancers have re-
sulted, in part, from superior, but expensive, adjuvant ther-
apies, such as trastuzumab for breast cancer [12, 13] and
oxaliplatin for colorectal cancer [4]. Improvements in sur-
vival times for patients with metastatic cancer have also re-
sulted from new but expensive drugs; for example, longer
survival in advanced colorectal cancer has been shown to be
associated with the availability of new chemotherapy drugs
[14]. Because patients with metastatic cancer may be
treated with sequential therapies until death, the cumulative
out-of-pocket costs for patients and their families may be
significant. Conversely, patients with “generous” coverage
for cancer treatments may continue to pursue chemotherapy
near the end of life rather than pursuing less costly support-
ive treatments through hospice.

Despite the relatively small sample size of this pilot
study, we were able to identify potential associations be-
tween patient characteristics and WTP for cancer treat-
ments in the metastatic setting. For example, education
(which has been shown to be highly correlated with income
in other studies [15]) and employment status were associ-
ated with greater WTP for treatments, even when control-
ling for efficacy. These findings may reflect the fact that
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employed and more educated patients have greater finan-
cial resources. On the other hand, patients who reported al-
ready making financial sacrifices to pay for their treatment
were less willing to pay for longer survival. Although the
sample size may have precluded seeing these findings in
both metastatic scenarios, the directions of the effects were
similar (Table 3). In addition, there was high intrapatient
correlation for the responses in the two metastatic scenar-
ios. Taken together, these findings suggest that, even
among the relatively affluent and homogeneous population
of well-insured patients in this small pilot study, sociode-
mographic factors may still influence patients’ cost-related
treatment choices. These choices may potentially exacer-
bate disparities in cancer care and outcomes. Therefore, dis-
cussions surrounding health care reform must be sensitive
not only to the problem of uninsurance but to the problem of
underinsurance as well.

We did not find statistically significant associations be-
tween patient characteristics and WTP in the adjuvant sce-
nario. This may indicate that socioeconomic status is less
likely to influence choices of adjuvant treatment than pal-
liative treatments. However, the small sample size limits
our ability to draw definitive conclusions.

These results should be interpreted within the limita-
tions of the study design. Studies of WTP for cancer treat-
ments have used proxies for patients. For example, one
study of Australian oncology nurses as patient proxies used
conjoint analysis to identify a greater WTP for a new che-
motherapy, but this was driven more by the patients’ pref-
erences for toxicity rather than the ease of administration
[16]. There have been few studies in cancer patients them-
selves. One study of Canadian patients with and without
lung cancer found that only 5% were willing to pay the full
cost for new treatments ($2,000 per month) for advanced
lung cancer. However, these and many other WTP studies
in health care are conducted in countries where differences
in health care financing may affect patients’ WTP out-of-
pocket expenses [17]. Therefore, we conducted this pilot
study to test the feasibility of assessing WTP in U.S. cancer
patients. To avoid causing distress in acutely ill patients, we
limited our patient population to those diagnosed at least 6
months prior who had completed all primary treatment for
localized disease. By selecting a patient population of can-
cer survivors, we may have biased our results toward a
lower WTP. As prospect theory suggests, individuals may
be more willing to take on greater risk depending on their
proximity to threat [18]. Therefore, patients who were re-
cently diagnosed or are currently undergoing cancer treat-
ments may be willing to take greater economic “risks” to
treat their cancer than the patients in our study, who may
consider themselves cancer “survivors” and further re-
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moved from the threatening nature of the cancer diagnosis.
This study is also limited by the fact that we did not ask pa-
tients to consider toxicity associated with treatment, given
the importance of quality of life for cancer patients [19]. We
are currently undertaking a larger study in which we ask pa-
tients to consider both toxicity and benefits in assigning
value to cancer treatments.

Because Fox Chase Cancer Center is a tertiary referral
center, the study population may be more motivated and of
higher than average socioeconomic status than the general
population. In addition, most participants (87%) noted
making no financially related sacrifices in order to afford
treatment. This may bias our results toward a higher WTP,
even for less effective treatments. However, as we noted
earlier, even among this relatively homogeneous patient
population, we still were able to identify several sociode-
mographic factors that influenced patients’ WTP for treat-
ments in the metastatic setting.

In conclusion, this study demonstrates that it is feasible
to measure cancer patients’ WTP for treatments in both the
adjuvant and palliative settings. In addition, our results sup-

Expense, Value, and Treatment Choices

port the hypothesis that cancer patients’ WTP for treatment
may be influenced by both sociodemographic factors and
their assessment of the treatment’s value. If confirmed in a
larger, more heterogeneous population, these findings sug-
gest that insurance benefit designs based on treatment value
may be feasible for cancer treatment. However, they also
highlight the risk that higher out-of-pocket expenses may
contribute to socioeconomic disparities in cancer care.
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