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Chemotherapy for metastatic lung or colorectal cancer can prolong life by weeks or
months and may provide palliation, but it is not curative.
Methods

We studied 1193 patients participating in the Cancer Care Outcomes Research and
Surveillance (CanCORS) study (a national, prospective, observational cohort study)
who were alive 4 months after diagnosis and received chemotherapy for newly diagnosed metastatic (stage IV) lung or colorectal cancer. We sought to characterize the
prevalence of the expectation that chemotherapy might be curative and to identify
the clinical, sociodemographic, and health-system factors associated with this expectation. Data were obtained from a patient survey by professional interviewers in
addition to a comprehensive review of medical records.
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Results

Overall, 69% of patients with lung cancer and 81% of those with colorectal cancer
did not report understanding that chemotherapy was not at all likely to cure their
cancer. In multivariable logistic regression, the risk of reporting inaccurate beliefs
about chemotherapy was higher among patients with colorectal cancer, as compared with those with lung cancer (odds ratio, 1.75; 95% confidence interval [CI],
1.29 to 2.37); among nonwhite and Hispanic patients, as compared with non-Hispanic white patients (odds ratio for Hispanic patients, 2.82; 95% CI, 1.51 to 5.27;
odds ratio for black patients, 2.93; 95% CI, 1.80 to 4.78); and among patients who
rated their communication with their physician very favorably, as compared with
less favorably (odds ratio for highest third vs. lowest third, 1.90; 95% CI, 1.33 to
2.72). Educational level, functional status, and the patient’s role in decision making
were not associated with such inaccurate beliefs about chemotherapy.
Conclusions

Many patients receiving chemotherapy for incurable cancers may not understand
that chemotherapy is unlikely to be curative, which could compromise their ability
to make informed treatment decisions that are consonant with their preferences.
Physicians may be able to improve patients’ understanding, but this may come at
the cost of patients’ satisfaction with them. (Funded by the National Cancer Institute and others.)
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C

hemotherapy remains the primary
treatment approach for patients with metastatic lung or colorectal cancer. Although
efficacy has improved over time, chemotherapy is
not curative, and the survival benefit that has
been seen in clinical trials is usually measured in
weeks or months.1-3 Chemotherapy may provide
some palliation, but it is also often associated with
substantial treatment-related toxic effects.2-5
To make informed decisions about whether to
receive chemotherapy, patients with advanced lung
or colorectal cancer need a realistic understanding
of its likely benefits. Previous studies have shown
that patients with advanced solid tumors overestimate their life expectancy.6-9 Typically, these
studies document substantial discrepancies between patients’ assessments of their life expectancy and the estimates of their physicians. Much
less is known about the understanding of the
effectiveness of treatment among patients with
advanced cancer, a conceptually distinct topic,
since unlike prognosis, there is no uncertainty
about whether chemotherapy offers any prospect
of cure. Several small studies, most conducted in
a single clinical setting, suggest that some patients with metastatic disease believe that palliative chemotherapy could be curative,10-17 but the
prevalence and determinants of this misunderstanding have not been well characterized.
Using data from the national Cancer Care
Outcomes Research and Surveillance (CanCORS)
study, we sought to characterize the reported
expectations of patients with metastatic lung or
colorectal cancer about the effectiveness of chemotherapy (and of the likelihood of cure in particular) and to identify the clinical, sociodemographic,
and health-system factors associated with a reported expectation that chemotherapy might be
curative.

colorectal cancer between 2003 and 2005. Potential patients were identified within weeks after the
diagnosis through population-based tumor-registry rapid case ascertainment in the geographic sites
and through health care systems in the integrated
care sites. The characteristics of patients enrolled
in CanCORS have been shown to be representative
of patients identified by the Surveillance, Epidemiology, and End Results (SEER) Program for the two
types of cancer.19 The study was approved by the
human subjects committee at each study center.
Professional interviewers surveyed patients
(or surrogates of patients who were too ill to be
interviewed or had died) 4 to 7 months after
diagnosis about their personal characteristics,
decision making, experience of care, and outcomes.20 The interviewer used computer-assisted
telephone-interview software to facilitate survey
administration and response entry; patients or
their surrogates did not interact with the computers in any way. Medical records of all providers who were involved in the patients’ cancer
care were abstracted.
This analysis was restricted to patients with
stage IV (i.e., metastatic at diagnosis) lung or
colorectal cancer who opted to receive chemotherapy and who were surveyed regarding their
beliefs about the effectiveness of chemotherapy.
Patients who reported that they did not discuss
chemotherapy with any physician or whose physician told them not to have chemotherapy were
not asked this question; it was also not included
in the version of the survey administered to surrogates of deceased patients or the brief version
of the survey used in several data-collection
sites. The members of the group are detailed in
Figure S1 in the Supplementary Appendix, available with the full text of the article at NEJM.org.
Data Collection

Me thods
Patients

The CanCORS study enrolled patients with newly
diagnosed lung or colorectal cancer from 5 geographic regions (northern California, Los Angeles County, North Carolina, Iowa, and Alabama),
5 large health maintenance organizations, and
15 Veterans Affairs facilities.18 The cohort included approximately 10,000 patients over 20 years of
age who had received the diagnosis of lung or
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We elicited responses from patients about the effectiveness of chemotherapy with an item adapted from the Los Angeles Women’s Health Study21:
“After talking with your doctors about chemotherapy, how likely did you think it was that chemotherapy would . . . help you live longer, cure
your cancer, or help you with problems you were
having because of your cancer?” Response options
were “very likely,” “somewhat likely,” “a little
likely,” “not at all likely,” and “don’t know.” Refusal to respond was also recorded.
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Patients were classified as having opted to
receive chemotherapy if the patient or surrogate
responded “yes” when asked if the patient was
receiving, was scheduled to receive, or had previously received chemotherapy. Other variables that
were obtained from the survey included age, sex,
educational level, race or ethnic group, marital
status, and household income. Patients’ reports
on physician communication were calculated as
described previously by transforming the sum of
five items derived from the Consumer Assessment
of Healthcare Providers and Systems (CAHPS)22,23
— “How often did your doctors . . . listen carefully to you, explain things in a way you could
understand, give you as much information as you
wanted about your cancer treatments (including
potential benefits and side effects), encourage
you to ask all the cancer-related questions you
had, and treat you with courtesy and respect?”
— into a scale of 0 to 100 (with higher scores
indicating better communication) and then categorized into tertiles. A dichotomous measure of
physical functioning was based on three items
from the European Quality of Life–5 Dimensions
(EQ-5D),24 classifying functioning as “good” if
the patient or surrogate reported no problems
with mobility, no problems with self-care, and no
or some problems performing usual activities and
as “poor” otherwise.
Patients characterized their role in decision
making about chemotherapy, as compared with
the role of the physician, and their role regarding treatments in general, as compared with the
role of their family. Responses were categorized as
patient-controlled, shared control, or physician- or
family-controlled, as described previously.25
Patients who were enrolled in the study through
the Veterans Affairs and health maintenance
organization (HMO) sites and those in Kaiser
Permanente of Northern California or Southern
California were classified as receiving their care
in an integrated network. Data regarding HMO
enrollment information were not available for
patients at the other geographic sites because of
the low penetration of HMOs in the region.
Statistical Analysis

We summarized reported expectations about the
effectiveness of chemotherapy according to clinical, sociodemographic, and health-system factors
for each type of cancer. The association between
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cancer type and the four-level response about
treatment effectiveness (excluding “don’t know”
responses) was assessed with the use of a nonparametric test for trend, an extension of the ranksum test that incorporates a correction for ties.
We used the matched-pairs signed-rank test to
evaluate whether responses about cure differed
from those about life extension. Factors associated with responses about likelihood of cure were
analyzed with the use of multivariable logistic
regression. All variables of interest were included
in the multivariable model, regardless of statistical significance. The primary model examined factors that were associated with the response that
chemotherapy was not at all likely to be curative
and therefore classified as inaccurate any responses that chemotherapy was “very likely,”
“somewhat likely,” or “a little likely” to be curative
and “don’t know” or refusal to respond. Overall
P values are reported for variables having three or
more categories.
Results of separate models for lung and colorectal cancer were very similar (data not shown).
Therefore, we included all patients in the same
model with an indicator for cancer type. Sensitivity analyses were conducted to examine the effect
of considering a response of “don’t know” or refusal as accurate, considering only responses of
“very likely” to cure as inaccurate, and including
as a covariate whether the survey was completed
before or after termination of first-line chemotherapy (restricted to the 74% of patients for whom
the timing of chemotherapy was documented in
medical-record abstraction data).
The rate of nonresponse was less than 1% for
items that were included on all versions of the
baseline interview. The items on physician communication, decision-making role, and income
were not included on the brief interview, and the
item on physical function was not included on the
surrogate interview, resulting in missing data for
7% of responses on physician communication,
6% on decision-making role, 13% on income, and
22% on physical function. Multivariable analyses
were conducted on a multiply imputed data set.26,27
Imputed values were not used for descriptive data
shown in Table 1, or in Table S1 and Figure S1
in the Supplementary Appendix. Statistical analyses were performed with the use of SAS software, version 9.2 (SAS Institute) and Stata, version
11.1 (StataCorp).
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the patient’s role in decision making, were significantly associated with the likelihood of an inPatients
accurate response about the curative potential of
Of 1274 patients with stage IV lung or colorectal chemotherapy.
cancer who were alive at the time of the baseline
survey and who discussed chemotherapy with at Sensitivity Analyses
least one physician, 1193 (93.6%) opted to receive We conducted several sensitivity analyses to assess
chemotherapy (see Table S1 in the Supplementary the robustness of our findings. On the basis of the
Appendix for patients’ characteristics). Patient- unadjusted results, we added an interaction term
reported expectations about the effectiveness of for cancer type to the primary model and found
chemotherapy for the outcomes of cure, life exten- that the effect of care in an integrated network was
sion, and symptom relief are shown in Figure 1. stronger among patients with colorectal cancer
For all outcomes, patients with colorectal cancer than among those with lung cancer (odds ratio,
thought that chemotherapy was more likely to be 0.51; 95% CI, 0.28 to 0.91; P = 0.02). To assess the
effective than did patients with lung cancer effect of disease progression before the survey, we
(P<0.01 for all comparisons), and both groups restricted the analysis to patients for whom data
believed that life extension was more likely than regarding treatment duration were available. In this
cure (P<0.001 for both comparisons).
analysis, we found that there was no significant
association between having completed the survey
Expectations about Chemotherapy
after the discontinuation of first-line chemotherThe proportion of patients with inaccurate expec- apy and expectations regarding cure (odds ratio,
tations about the likelihood that chemotherapy 0.79; 95% CI, 0.57 to 1.10; P = 0.16).
might cure their cancer according to patients’
Our primary model examined factors associcharacteristics is shown in Table 1. Overall, 69% ated with the response that chemotherapy would
of patients with lung cancer and 81% of those with not be curative. In a secondary model, we assessed
colorectal cancer gave answers that were not con- factors associated with incorrect expectations,
sistent with understanding that chemotherapy was classifying “don’t know” and “refused,” as well as
very unlikely to cure their cancer. In multivari- “not at all likely” as accurate responses. The reable logistic regression, factors that were associ- sults were very similar except that the odds ratio
ated with a greater likelihood of this apparent for care in an integrated network increased from
misunderstanding were a diagnosis of colorectal 0.70 to 0.80 and was no longer significant (P = 0.17).
cancer as compared with lung cancer (odds ratio, Finally, we constructed a model in which only
1.75; 95% confidence interval [CI], 1.29 to 2.37; “very likely” to cure was considered an inaccurate
P<0.001) and nonwhite race or ethnic group as response. The results were similar to the primary
compared with white race, including Hispanic or model except that there was a strong inverse asLatino patients (odds ratio, 2.82; 95% CI, 1.51 to sociation between the educational level and the
5.27), black patients (odds ratio, 2.93; 95% CI, likelihood of having an inaccurate expectation,
1.80 to 4.78), and Asian or Pacific Islander pa- including having a high-school education or some
tients (odds ratio, 4.32; 95% CI, 2.19 to 8.49; college versus having less than a high-school eduP<0.001 for the overall comparison) (Table 2). Pa- cation (odds ratio, 0.69; 95% CI, 0.48 to 0.98) and
tients were less likely to provide inaccurate re- having a college degree versus having less than
sponses if they received their care in an integrat- a high-school education (odds ratio, 0.49; 95% CI,
ed network (odds ratio, 0.70; 95% CI, 0.52 to 0.94; 0.32 to 0.77; P = 0.009 for the overall comparison).
P = 0.02) or if they reported lower scores for physician communication, including a score of 80 to
Discussion
99 versus a score of less than 80 (odds ratio, 1.37;
95% CI, 0.93 to 2.02) and a perfect score of 100 In a national population- and health-system-based
versus a score of less than 80 (odds ratio, 1.90; 95% cohort of patients with recently diagnosed metaCI, 1.33 to 2.72; P = 0.002 for the overall compari- static cancer, we found that 69% of patients with
son). None of the other factors that were exam- lung cancer and 81% of those with colorectal canined, including education, functional status, and cer who were alive 4 months after diagnosis and
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who had opted to receive chemotherapy provided
survey responses indicating inaccurate expectations about the curative potential of chemotherapy. After accounting for the effect of other factors,
including education and income, nonwhite patients
remained at particularly high risk for an inaccurate
response. Paradoxically, patients who reported
higher scores for physician communication were
also at higher risk for inaccurate expectations,
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whereas patients with colorectal cancer receiving
their care in integrated networks appeared to be at
somewhat lower risk.
The rate of inaccurate responses that we observed was substantially higher than rates reported
in previous smaller studies, most of which showed
that only a minority of patients believed that palliative treatment would be curative.10,11,13,15-17 However, those studies surveyed patients in tertiary

Table 1. Proportion of Patients with Advanced Cancers Who Responded That Chemotherapy Might Be Curative,
According to the Type of Cancer.*
Lung Cancer
(N = 710)

Characteristic

Colorectal Cancer
(N = 483)
percent

All patients

69

81

21–54 yr

69

79

55–69 yr

66

80

70–79 yr

76

83

≥80 yr

66

89

Male

71

80

Female

67

82

White

63

74

Hispanic or Latino

79

91

Black

82

91

Asian or Pacific Islander

88

88

Other

81

90

Married or living with a partner

71

78

Not married

67

84

Less than high school

75

86

High school or some college

68

82

College degree or higher

68

75

<20,000

66

82

20,000–39,999

67

81

40,000–59,999

73

81

≥60,000

66

78

No

70

85

Yes

69

72

Age

Sex

Race or ethnic group†

Marital status

Education

Household income ($)

Integrated health care network‡
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Table 1. (Continued.)
Lung Cancer
(N = 710)

Characteristic

Colorectal Cancer
(N = 483)
percent

Baseline interview type
Full

70

80

Brief

76

88

With surrogate for ill patient

66

85

No

68

74

Yes

71

82

0–79

61

72

80–99

69

77

100

74

85

Patient-controlled

67

80

Shared control

70

79

Physician-controlled

72

86

Patient-controlled

67

79

Shared control

71

81

Family-controlled

56

80

No

71

84

Yes

65

74

Good physical function§

Physician-communication score¶

Patient–physician role in decision making

Patient–family role in decision making

Survey after end of first-line chemotherapy‖

* Listed are the responses of patients who did not respond that chemotherapy was “not at all likely” to cure their cancer.
† Race or ethnic group was self-reported.
‡ Integrated health care networks included health maintenance organizations of the Cancer Research Network, Kaiser
Permanente of Northern California or Southern California, and Veterans Affairs sites.
§ A dichotomous measure of physical functioning was based on three items from the European Quality of Life–5 Dimensions.
¶ Patients’ reports on physician communication were calculated by transforming the sum of five items derived from the
Consumer Assessment of Healthcare Providers and Systems into a scale of 0 to 100, with higher scores indicating better
communication.
‖ This category was restricted to the 885 patients for whom data on the timing of chemotherapy were available.

care cancer centers, and most asked patients
whether they believed the goal of therapy to be
cure or palliation. In contrast, we surveyed a
large cohort representative of patients with cancer throughout the United States and asked how
likely they thought it was that chemotherapy would
cure them, with probabilistic rather than dichotomous response options. Therefore, our results are
likely to be more generalizable.
Should we be concerned that the majority of
patients with these diseases provide responses sug-

n engl j med 367;17

gesting that they do not understand that there is
essentially no chance that the chemotherapy they
are receiving will cure them? Chemotherapy may
offer palliation and some prolongation of life, so it
represents a reasonable treatment choice for some
patients. However, an argument can be made that
patients without a sustained understanding that
chemotherapy cannot cure their cancer have not
met the standard for true ongoing informed consent to their treatment.28 Furthermore, previous
studies have shown that patients with advanced
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Figure 1. Responses to Questions about the Likelihood
That Chemotherapy Will Have an Effect, According to
the Type of Effect and Diagnosis.
Shown are the responses of patients with advanced lung
or colorectal cancer to questions regarding whether chemotherapy will cure their disease (Panel A), extend their
life (Panel B), or provide relief of symptoms (Panel C).
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cancer would accept toxic treatment for even a 1%
chance of cure but would be unwilling to accept
the same treatment for a substantial increase in
life expectancy without cure.29,30 This finding
suggests that patients who do not know whether
a treatment offers any possibility of cure may be
compromised in their ability to make informed
treatment decisions that are consonant with their
preferences.29,30 Finally, and perhaps most worrisome, this misunderstanding could represent an
obstacle to optimal end-of-life planning and care.
The scale of CanCORS precluded detailed
patient-specific physician surveys or audiotaping
of clinical encounters. Therefore, we cannot comment on what physicians told patients about the
expected outcomes of chemotherapy or directly
examine the roles of patients and physicians in
the genesis of patients’ expectations about the
likelihood of cure. Nor can we assess how many
patients understood the true likelihood of cure
but responded to the question in a fashion that
belied their level of understanding. The fact that
20 to 30% of respondents recognized that chemotherapy was not at all likely to cure them shows
that at least some patients were able to accept this
reality and to acknowledge it to an interviewer.
The strikingly higher rate of inaccurate responses
among nonwhite patients in our cohort, a difference not explained by education or income, strongly suggests that cultural factors influence patients’
beliefs, the nature of physician–patient communication about prognosis and care, or both.
Our results also provide evidence that physicians have some ability to influence patients’ understanding. The observed association between
inaccurate beliefs about the likelihood of cure and
higher ratings of physician communication suggests a link between physicians’ communication
behaviors and patients’ understanding of treatment benefits. This suggests that patients perceive
physicians as better communicators when they
convey a more optimistic view of chemotherapy.
Similarly, the finding that patients, especially those
with colorectal cancer, who were treated in integrated networks were somewhat more likely to
understand that chemotherapy is not curative suggests that providers may be able to improve patients’ understanding if they feel it is part of their
professional role.
Multiple studies have documented that oncologists usually tell patients when their disease
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is not curable.12,31 However, it is clear from the
results of our study and other studies that disclosure alone may not lead to sustained understanding among patients. Factors that have been
previously shown to contribute to patients’ lack
of acceptance of medical facts include lack of
trust in physicians, alternative belief systems,
and use of ambiguous language by physicians.31,32 One particularly relevant cancer-specific ethnographic study showed that “collusion”
between patients with cancer and their physicians played a primary role, with a quick transition by both physician and patient from discussion of prognosis to discussion of treatment
options and schedule, refocusing attention and
leading to false optimism.31 In other words, a
focus on chemotherapy was the instrument that
facilitated prognostic misunderstanding. This
phenomenon may help explain our finding that
patients with colorectal cancer, a more chemotherapy-responsive disease than lung cancer,
were more likely to report that chemotherapy
could be curative.
An extensive body of literature is designed to
help physicians learn to effectively and compassionately engage patients with terminal illness
in discussions of end-of-life care.33-35 Much less
has been written about how to help patients
recognize that treatment is not curative,36-38 and
most patient-oriented public websites do not include clear information about this issue. Our
results suggest that greater attention to this area
is needed.
Our study has several strengths, including the
large sample size, the population-based ascertainment of patients, the scope of the clinical and
sociodemographic data collected, and the use of
a probabilistic rather than dichotomous outcome
variable. It also has several weaknesses. Because
our survey was conducted several months after
diagnosis and excluded surrogates of deceased
patients, we cannot comment on the beliefs of
patients who received chemotherapy but died
soon after diagnosis. Furthermore, we conducted a single survey several months after diagnosis
and therefore cannot comment on whether and
how responses might change over time. To our
surprise, patients who were surveyed after the
end of first-line chemotherapy were no less likely
to report that chemotherapy could be curative,
suggesting the tenacity of this inaccurate projec-
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Table 2. Odds Ratios for the Association between Various Factors
and an Inaccurate Response to Questions about the Likelihood of Cure
with Chemotherapy.*
Variable

Odds Ratio
(95% CI)

Cancer type
Lung
Colorectal

P Value
<0.001

Reference
1.75 (1.29–2.37)

Age

0.06

21–54 yr

Reference

55–69 yr

1.10 (0.77–1.57)

70–79 yr

1.68 (1.10–2.57)

≥80 yr

1.47 (0.77–2.80)

Race or ethnic group
White

<0.001
Reference

Hispanic or Latino

2.82 (1.51–5.27)

Black

2.93 (1.80–4.78)

Asian or Pacific Islander

4.32 (2.19–8.49)

Other

3.07 (1.50–6.27)

Integrated health care network

0.02

No

Reference

Yes

0.70 (0.52–0.94)

Baseline interview type

0.06

Full

Reference

Brief

2.32 (1.03–5.26)

With surrogate for ill patient

0.80 (0.54–1.19)

Physician-communication score

0.002

0–79

Reference

80–99

1.37 (0.93–2.02)

100

1.90 (1.33–2.72)

* Odds ratios were calculated with the use of multivariable logistic regression.
An odds ratio of more than 1 represents a greater likelihood of an inaccurate
belief. Listed are variables with P<0.10 in the multivariable model. Full results
for all variables that were included in the multivariable model are provided in
Table S2 in the Supplementary Appendix.

tion even in the face of experience. Despite our
efforts to minimize social-desirability bias by the
use of well-trained interviewers adhering to a standard script, telephone (rather than in-person) survey administration, and reassurance to patients
that their responses would not be shared with
their providers,39 it is possible that patients responded with greater optimism than they actually
felt and that a clinically skilled and empathic interviewer who probed more deeply into these issues could have elicited follow-up responses that
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showed greater awareness. Finally, although our
data suggest that both patients and physicians
contribute to the genesis of this misunderstanding, the CanCORS study was not designed to collect the data needed to characterize the complex
psychological and communication processes that
led to the responses we obtained.
In an era of greater measurement and accountability in health care, we need to recognize that
oncologists who communicate honestly with their
patients, a marker of a high quality of care, may
be at risk for lower patient ratings. Our results suggest the need for targeted education to help all
physicians learn to communicate honestly while
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also maintaining patients’ trust and regard. Efforts
to incorporate earlier and more effective end-of-life
care must address honestly and unambiguously
patients’ unrealistic expectations about the outcomes of chemotherapy.
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