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BSTRACT

 

Background

 

The questions patients are asked
about their preferences with regard to life-sustaining
treatment usually focus on specific interventions, but
the outcomes of treatment and their likelihood affect
patients’ preferences.

 

Methods

 

We administered a questionnaire about
treatment preferences to 226 persons who were 60
years of age or older and who had a limited life ex-
pectancy due to cancer, congestive heart failure, or
chronic obstructive pulmonary disease. The study
participants were asked whether they would want to
receive a given treatment, first when the outcome
was known with certainty and then with different like-
lihoods of an adverse outcome. The outcome with-
out treatment was specified as death from the un-
derlying disease.

 

Results

 

The burden of treatment (i.e., the length of
the hospital stay, extent of testing, and invasiveness
of interventions), the outcome, and the likelihood of
the outcome all influenced treatment preferences. For
a low-burden treatment with the restoration of current
health, 98.7 percent of participants said they would
choose to receive the treatment (rather than not re-
ceive it and die), but 11.2 percent of these partici-
pants would not choose the treatment if it had a high
burden. If the outcome was survival but with severe
functional impairment or cognitive impairment, 74.4
percent and 88.8 percent of these participants, re-
spectively, would not choose treatment. The number
of participants who said they would choose treatment
declined as the likelihood of an adverse outcome in-
creased, with fewer participants choosing treatment
when the possible outcome was functional or cogni-
tive impairment than when it was death. Preferences
did not differ according to the primary diagnosis.

 

Conclusions

 

Advance care planning should take
into account patients’ attitudes toward the burden of
treatment, the possible outcomes, and their likeli-
hood. The likelihood of adverse functional and cogni-
tive outcomes of treatment requires explicit consid-
eration. (N Engl J Med 2002;346:1061-6.)
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ONORING the treatment preferences
of terminally ill patients is critical for the
provision of high-quality care at the end
of life.

 

1-4

 

 Patients’ preferences are often
elicited through advance-directive documents used
by hospitals. These forms ask patients whether they
would want to receive or forgo specific treatments.
Discussions between physicians and patients about
advance care planning are also based on patients’ pref-
erences with regard to specific interventions.

 

5

 

Several investigators have highlighted the limita-
tions of this approach, pointing out that the desir-
ability of an intervention depends heavily on its out-
come.

 

6-8

 

 Intubation to treat a curable pneumonia is
fundamentally different, for example, from intubation
to treat respiratory failure in a patient with advanced
lung cancer. It has therefore been suggested that the
elicitation of patients’ preferences be based not on spe-
cific treatments but rather on the outcomes of treat-
ment.

 

6,7

 

Both qualitative data

 

9

 

 and quantitative data

 

10-12

 

 sup-
port the importance of outcomes in patients’ treat-
ment preferences. Several studies of decisions about
treatment for particular diseases

 

13,14

 

 suggest that pa-
tients weigh the burden of treatment against the pos-
sible outcomes. Studies have shown that the likelihood
of death affects preferences,

 

15-17

 

 but similar data on
other outcomes are lacking. We examined the effects
of the burden of treatment and a variety of possible
outcomes on the preferences for care expressed by
older patients with serious illnesses.

 

METHODS

 

Study Participants

 

We identified patients with a limited life expectancy by review-
ing the charts of all persons 60 years of age or older who had
received a primary diagnosis of cancer, congestive heart failure, or

H
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chronic obstructive pulmonary disease and who were being cared
for in six cardiology, four oncology, and three pulmonary practices
in three metropolitan areas in southern Connecticut, as well as the
outpatient clinics of two Veterans Affairs hospitals. Inpatients in
three hospitals — a university teaching hospital, a community hos-
pital, and a Veterans Affairs hospital — were also screened. Screen-
ing and enrollment were stratified according to the diagnosis in
order to enroll approximately equal numbers of patients with can-
cer, congestive heart failure, and chronic obstructive pulmonary
disease. The study protocol was approved by the human investi-
gations committee of each of the participating hospitals. All pa-
tients provided written informed consent.

Sequential charts were screened for a limited life expectancy,
which was the primary eligibility criterion. Limited life expectancy
was defined according to the clinical criteria used by the Connect-
icut Hospice

 

18

 

 or those used in the Study to Understand Prognoses
and Preferences for Outcomes and Risks of Treatment.

 

19,20

 

 An ad-
ditional eligibility criterion, determined by telephone screening,
was the need for assistance with at least one instrumental activity
of daily living (e.g., housework or shopping),

 

21

 

 in order to improve
the prognostication with respect to life expectancy.

 

22

 

 Patients were
excluded from the study if they had cognitive impairment, as
measured by the Short Portable Mental Status Questionnaire

 

23

 

and a test of executive functioning,

 

24

 

 or if they were not full-time
residents of Connecticut.

Of the 548 patients identified by chart review, 30 were not con-
tacted because their physicians did not give permission to do so,
24 died before the telephone screening was performed, 6 could
not be reached, and 19 declined the telephone screening. A total
of 108 patients were excluded because they required no assistance
with instrumental activities of daily living, 76 because of cogni-
tive impairment, and 6 because they were not full-time Connect-
icut residents. Of the 279 patients who were eligible for partici-
pation, 2 died before enrollment and 51 declined participation.
Thus, the final sample consisted of 226 patients (participation rate
among eligible patients, 82 percent). Nonparticipants did not dif-
fer significantly from participants according to age, sex, or the
score on the Charlson comorbidity index.

 

25

 

 Eight percent of eli-
gible patients with congestive heart failure declined participation,
as compared with 19 percent of those with cancer and 25 percent
of those with chronic obstructive pulmonary disease (P=0.02).

 

Data Collection

 

All participants were interviewed in their homes with the use
of a questionnaire that assessed treatment preferences according
to three components of any given therapy: the burden it imposed,
the possible outcomes, and the likelihood of these outcomes. The
interviewer described two treatment approaches, one involving a
low burden and one a high burden; each approach was a compos-
ite of specific interventions. These approaches reflect clinical prac-
tice, in which specific therapies are rarely administered individu-
ally but are instead part of a larger plan of care involving an array of
diagnostic tests and interventions. The low-burden approach was
described as a few days to a week of hospitalization, minor tests such
as radiographs and blood tests, and therapies such as intravenous
antibiotics and oxygen supplementation. The high-burden approach
was described as at least one month of hospitalization, many minor
tests as well as more complex tests, and major interventions such as
care in an intensive care unit, surgery, or mechanical ventilation.

In each of four scenarios, the low- or high-burden therapy was
described as having a specific outcome, expressed in terms of the
state of health resulting from treatment, and participants were asked
whether they would want the therapy. For each scenario, partici-
pants were told that without the therapy they would die. Scenario
1 was low-burden therapy that restored current health. Scenario 2
was high-burden therapy that restored current health. Scenario 3
was low-burden therapy resulting in severe functional impairment,
described as being bedbound and unable to get to the bathroom

independently and requiring help with all daily activities. Scenario
4 was low-burden therapy resulting in severe cognitive impair-
ment, described as not being aware of one’s surroundings and not
being able to recognize family members.

For each scenario, participants were asked their preference when
the outcome of treatment was certain. Then they were asked their
preference as the likelihood of an undesirable outcome increased.
For scenarios 1 and 2, the outcome was death instead of a return
to current health. For scenarios 3 and 4, the outcomes were func-
tional impairment and cognitive impairment, respectively, instead
of a return to current health. The participants were asked about
their preferences when the likelihood of an undesirable outcome
was 1 percent, 10 percent, 50 percent, 90 percent, and 99 percent,
with a 100 percent likelihood of death in the absence of therapy.
The percentages were presented in a pie-chart format. This meth-
od, which is understandable and reliable when used with older
persons,

 

16

 

 avoids framing effects by presenting negative and posi-
tive outcomes simultaneously.

 

26

 

 Figure 1 shows an example of a
pie chart used for scenario 1, representing a 10 percent chance of
death and a 90 percent chance of a return to current health. The
test–retest reliability for scenarios 1, 2, 3, and 4 was 0.93, 0.49,
0.69, and 0.77, respectively; the interrater reliability was 0.84,
0.95, 0.73, and 0.89, respectively.

 

Statistical Analysis

 

We used simple frequencies to describe the characteristics of the
study population and participants’ treatment preferences according
to the diagnosis. For the scenarios involving dichotomous out-
comes (i.e., when the outcome was certain and the participants
indicated whether they would want the therapy), the chi-square
test was used to determine the statistical significance of differenc-
es in preferences. The log-rank test was used to determine the sta-
tistical significance of differences in preferences as the likelihood
of an adverse outcome increased across the four scenarios, with
scenarios 2, 3, and 4 compared individually with scenario 1. The
log-rank test was also used in a separate analysis of each scenario
to determine the statistical significance of differences in preferences
according to the diagnosis. All reported P values are two-sided.

 

RESULTS

 

The 226 participants had a mean (±SD) age of
72.8±7.2 years, 43 percent were women, and 91
percent were white. Table 1 shows the characteristics
of the participants according to their primary diag-
nosis. Figure 2 shows the influence of the burden of
treatment and its outcome on preferences, when the
outcome was certain. For the choice between a low-
burden treatment that would restore the participant’s
current state of health and no treatment, resulting in
death (scenario 1), 98.7 percent of participants stat-
ed that they would want the treatment. For scenario
2, in which the burden of the treatment was higher
but the outcome was the same as that in scenario 1,
11.2 percent of the participants who wanted to re-
ceive the treatment in scenario 1 did not want the
treatment in scenario 2. For scenarios 3 and 4, in
which the burden of treatment was low but the out-
come was survival with severe functional impairment
(scenario 3) or cognitive impairment (scenario 4),
74.4 percent and 88.8 percent of participants, re-
spectively, who wanted the treatment in scenario 1
no longer wanted it.
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Figure 3 shows the influence of an uncertain out-
come on treatment preferences. Across all scenarios,
the number of participants who wanted treatment
decreased as the likelihood of an adverse outcome
increased. However, the number did not decrease
when the likelihood of the adverse outcome was low
(i.e., «10 percent). When the adverse outcome was
death, the number of participants who wanted treat-
ment began to decrease substantially only with a
likelihood of death that was 90 percent or higher. In
contrast, when the adverse outcome was functional
or cognitive impairment, the number of participants
who wanted treatment began to decrease substan-
tially with a likelihood of impairment that was 50 per-
cent or higher. Preferences in scenario 2, scenario 3,
and scenario 4 each differed significantly from prefer-
ences in scenario 1 (P<0.001 for each comparison).

There were no significant differences in treatment
preferences according to the primary diagnosis. Table
2 shows preferences according to the diagnosis when
the outcome of treatment was certain. Although there
was a trend toward lower proportions of patients
with chronic obstructive pulmonary disease or can-
cer who chose high-burden therapy with a return to
current health, as compared with the proportion of
patients with congestive heart failure who made this
choice, the trend was not statistically significant. In
each of the four scenarios, the proportions of partic-
ipants who chose therapy as the likelihood of an ad-
verse outcome increased did not differ significantly
according to the diagnosis.

 

DISCUSSION

 

This study shows that the burden of treatment, its
outcomes, and the likelihood of the outcomes all in-
fluence the treatment preferences of older persons
who are seriously ill. Almost all the study participants
chose a low-burden therapy that would restore their
current health if the alternative without treatment was
death. However, for a low-burden treatment with an
outcome of severe cognitive impairment, almost 90
percent of the participants stated that they would not
wish to receive therapy. Clearly, treatment outcomes
are a strong determinant of patients’ preferences.

The proportion of participants who wanted ther-
apy also changed, but to a lesser degree, when the
outcome of treatment was the same but the burden
differed. Whereas less than 2 percent of participants
rejected or were undecided about low-burden ther-
apy that would restore their current state of health,
more than 10 percent rejected or were undecided
about high-burden therapy that would do the same.
When the burden and outcome were the same but

 

Figure 1.

 

 Example of a Pie Chart Used to Illustrate the Likeli-
hood of a Desirable Outcome as Compared with an Undesir-
able Outcome.

90%

10%

Will work (return to current health)
Won't work (death)

 

*Plus–minus values are means ±SD.

†ADL denotes activities of daily living, and ICU intensive care unit.
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(N=66)

 

Age (yr) 71.7±6.7 72.2±7.0 74.9±7.8

Education (yr) 12.4±2.9 11.5±2.9 11.7±2.8

Female sex (%) 43 51 33

White (%) 92 93 88

Not enough money at end of
month (%)

5 8 15

Married (%) 62 54 56

Living alone (%) 16 26 30

Charlson comorbidity index 0.70±0.92 0.92±1.2 2.0±1.8

Perceived health poor (%) 24 44 13

Needs help with one or more 
basic ADL (%)

30 47 35

Two or more hospitalizations in 
previous year (%)

32 49 62

ICU admission in previous year (%) 22 36 45

Intubation in previous year (%) 6 22 21

Perceived life expectancy (%)
«6 mo 4 1 0
7–12 mo 4 7 5
13–24 mo 5 10 7
>24 mo 39 42 45
Does not know or did not 

answer
48 40 43
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the likelihood of the outcome differed, the percent-
age of patients who wished to receive the therapy de-
creased as the likelihood of an adverse outcome in-
creased; these reductions were greater for an outcome
of disability than for an outcome of death.

Our finding that patients are willing to undergo

therapy despite a high treatment burden or a high
likelihood of an undesirable outcome appears to con-
flict with previous studies showing that seriously ill
patients frequently receive unwanted aggressive treat-
ment

 

27

 

 and that they use hospice and other services
because they do not want to die in the hospital.

 

28,29

 

However, other studies have shown that patients are
willing to undergo burdensome treatment with a
potentially limited benefit

 

15,30,31

 

 and are reluctant to
accept hospice care.

 

32

 

These contradictory findings can be reconciled in
several ways, suggesting the context in which the re-
sults of our study should be interpreted. First, it has
been suggested that although many patients would
not wish to receive aggressive care if they knew that
they were dying, uncertainty about the prognosis
coupled with a “deeply held desire not to be dead”
makes patients willing to undergo therapy even when
they are seriously ill but not close to death.

 

33

 

 Al-
though the patients in our study had advanced stag-
es of illness, their perceptions of their life expectancy
suggest that they may not have considered them-
selves to be close to death. Second, although the ap-
proach we used had the advantage of explicitly con-
sidering treatment outcomes, it forced the study
participants to choose between a particular treatment
approach and certain death. In reality, however, the
choices may not be so simple, and there may be al-
ternative approaches, including palliative therapies,

 

Figure 2.

 

 Treatment Preferences According to the Burden and Outcome of Treatment.

Low burden, return
to current health

Does not want treatment
1.3%

Wants treatment
98.7%

High burden, return
to current health

Wants
treatment

88.8%

Does not
want

treatment
or does

not know
11.2%

Wants
treatment

25.6%

Does not
want

treatment
or does

not know
74.4%

Wants
treatment

11.2%

Does not
want

treatment
or does

not know
88.8%

Low burden, severe
functional impairment

Low burden, severe
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Figure 3.

 

 Treatment Preferences According to the Burden of
Treatment and the Likelihood of an Adverse Outcome.
P<0.001 for each comparison with scenario 1 (a low-burden
treatment with an adverse outcome of death).
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with other outcomes. In addition, these alternative
treatment options may have benefits beyond their
effects on functional or cognitive status — for exam-
ple, the relief of symptoms or a reduction of the
family’s burden of care

 

34 

 

— and may therefore be
considered highly desirable by some patients.

Our study has several limitations in addition to the
circumscribed treatment choices offered to the study
participants. First, we excluded older persons with
cognitive impairment because of our concern that
they would have difficulty responding to complex
questions. Second, we did not ask the participants
about all possible combinations of treatment burdens
and outcomes, and we did not ask about all outcomes
that are potentially pertinent to decision making. We
do not know, for example, how the study participants
would have viewed high-burden treatment that result-
ed in less pronounced functional or cognitive impair-
ment than that described in scenarios 3 and 4.

The strength of our study is its demonstration of
how preferences change in response to changes in
the burden of treatment, its outcomes, and the like-
lihood of the outcomes. This finding has important
implications for advance care planning. The predom-
inant clinical approach, focusing on patients’ prefer-
ences with regard to specific interventions in the ab-
sence of an explicit consideration of the probability of
different outcomes, may provide misleading informa-
tion about treatment preferences. For example, the
proportion of persons who say they would want to
undergo cardiopulmonary resuscitation is much lower
after they have been told the probability of survival
than before they have been given this information,
suggesting that their uninformed estimates of survival
after resuscitation have been mistakenly high.

 

16,17

 

Our findings suggest that the functional and cog-
nitive outcomes of a given therapy play an even
greater part than mortality in patients’ preferences.

The risk of functional impairment due to serious ill-
ness and its treatment is substantial.

 

35

 

 Without ex-
plicit consideration of functional and cognitive out-
comes, patients are likely to have overly optimistic
expectations of the results of treatment. Identification
and correction of these misconceptions are especially
important, since our study showed that many patients
would not want to receive treatment if there was
even a 50 percent chance of severe functional or cog-
nitive impairment.

Taking into account patients’ attitudes toward the
burden of treatment, its outcomes, and their likeli-
hood will make the process of advance care planning
more complex. However, our finding that patients’
preferences do not differ according to the diagnosis
suggests that attitudes toward burden and outcome
reflect fundamental aspects of treatment preferences
that are consistent among patients with a variety of
diseases. In addition, although several studies have
demonstrated limitations in patients’ numeracy,

 

36,37

 

our results suggest that older persons understand
probabilistic thinking and incorporate it into their
preferences.

The provision of care at the end of life should
honor patients’ preferences. If these preferences are to
be honored, they must first be understood. Our re-
sults suggest that an understanding of patients’ pref-
erences depends on an assessment of how they view
the burden of treatment in relation to its possible out-
comes and their likelihood. The possibility of func-
tional or cognitive impairment has a particularly im-
portant role in patients’ preferences and thus merits
explicit consideration in advance care planning.

 

Supported by a grant (PCC 98-070-01) from the Health Services Re-
search and Development Service of the Department of Veterans Affairs. Dr.
Fried is the recipient of a Career Development Award from the Health Ser-
vices Research and Development Service and a Paul Beeson Physician Fac-
ulty Scholars Award.

*In each scenario, the likelihood of the outcome (restoration of current health or impairment) was 100 percent. Treat-
ment preferences in each scenario did not differ significantly according to the diagnosis.
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percent of participants choosing treatment

Cancer 79 100 83.5 27.9 11.4

Congestive heart failure 66 98.5 93.9 21.2 7.6

Chronic obstructive 
pulmonary disease

81 97.5 86.4 25.9 13.6

The New England Journal of Medicine 
Downloaded from nejm.org at ASSISTANCE PUBLIQUE HOPITAUX PARIS on December 12, 2016. For personal use only. No other uses without permission. 

 Copyright © 2002 Massachusetts Medical Society. All rights reserved. 



1066 · N Engl J Med, Vol. 346, No. 14 · April 4, 2002 · www.nejm.org

The New England Journal  of  Medic ine

We are indebted to Carm Joncas, R.N., and Barbara Mendes,
R.N., for conducting interviews; to John O’Leary and Peter Char-
pentier for data management; to Ralph Horwitz, M.D., and Mary
Tinetti, M.D., for their assistance in conceptualizing patients’ pref-
erences and their review of the manuscript; and to all the patients
who participated in this study, for their willingness to grapple with
difficult issues.

REFERENCES

1. Lo B, Snyder L. Care at the end of life: guiding practice where there 
are no easy answers. Ann Intern Med 1999;130:772-4.
2. Council on Scientific Affairs, American Medical Association. Good care 
of the dying patient. JAMA 1996;275:474-8.
3. Lynn J. Measuring quality of care at the end of life: a statement of prin-
ciples. J Am Geriatr Soc 1997;45:526-7.
4. Sachs GA, Ahronheim JC, Rhymes JA, Volicer L, Lynn J. Good care of 
dying patients: the alternative to physician-assisted suicide and euthanasia. 
J Am Geriatr Soc 1995;43:553-62.
5. Tulsky JA, Fischer GS, Rose MR, Arnold RM. Opening the black box: 
how do physicians communicate about advance directives? Ann Intern Med 
1998;129:441-9.
6. Hanson LC, Tulsky JA, Danis M. Can clinical interventions change care 
at the end of life? Ann Intern Med 1997;126:381-8.
7. Gillick MR. A broader role for advance medical planning. Ann Intern 
Med 1995;123:621-4.
8. Brett AS. Limitations of listing specific medical interventions in advance 
directives. JAMA 1991;266:825-8.
9. Rosenfeld KE, Wenger NS, Kagawa-Singer M. End-of-life decision 
making: a qualitative study of elderly individuals. J Gen Intern Med 2000;
15:620-5.
10. Patrick DL, Pearlman RA, Starks HE, Cain KC, Cole WG, Uhlmann 
RF. Validation of preferences for life-sustaining treatment: implications for 
advance care planning. Ann Intern Med 1997;127:509-17.
11. Pearlman RA, Cain KC, Patrick DL, et al. Insights pertaining to pa-
tient assessments of states worse than death. J Clin Ethics 1993;4:33-41.
12. Doukas DJ, McCullough LB. The values history: the evaluation of the 
patient’s values and advance directives. J Fam Pract 1991;32:145-53.
13. Brundage MD, Davidson JR, Mackillop WJ. Trading treatment toxic-
ity for survival in locally advanced non-small cell lung cancer. J Clin Oncol 
1997;15:330-40.
14. Dales RE, O’Connor A, Hebert P, Sullivan K, McKim D, Llewellyn-
Thomas H. Intubation and mechanical ventilation for COPD: develop-
ment of an instrument to elicit patient preferences. Chest 1999;116:792-
800.
15. Danis M, Mutran E, Garrett JM, et al. A prospective study of the im-
pact of patient preferences on life-sustaining treatment and hospital cost. 
Crit Care Med 1996;24:1811-7.
16. Murphy DJ, Burrows D, Santilli S, et al. The influence of the proba-
bility of survival on patients’ preferences regarding cardiopulmonary resus-
citation. N Engl J Med 1994;330:545-9.
17. Schonwetter RS, Walker RM, Kramer DR, Robinson BE. Resuscita-
tion decision making in the elderly: the value of outcome data. J Gen In-
tern Med 1993;8:295-300.
18. Summary guidelines for initiation of advanced care. Branford: Con-
necticut Hospice, 1996.

19. Murphy DJ, Knaus WA, Lynn J. Study population in SUPPORT: pa-
tients (as defined by disease categories and mortality projections), surro-
gates, and physicians. J Clin Epidemiol 1990;43:Suppl:11S-28S.
20. Knaus WA, Harrell FE Jr, Lynn J, et al. The SUPPORT prognostic 
model: objective estimates of survival for seriously ill hospitalized adults. 
Ann Intern Med 1995;122:191-203.
21. Lawton MP, Brody EM. Assessment of older people: self-maintaining 
and instrumental activities of daily living. Gerontologist 1969;9:179-
86.
22. Inouye SK, Peduzzi PN, Robison JT, Hughes JS, Horwitz RI, Con-
cato J. Importance of functional measures in predicting mortality among 
older hospitalized patients. JAMA 1998;279:1187-93.
23. Pfeiffer E. A short portable mental status questionnaire for the assess-
ment of organic brain deficit in elderly patients. J Am Geriatr Soc 1975;
23:433-41.
24. Royall DR, Mahurin RK, Gray KF. Bedside assessment of executive 
cognitive impairment: the executive interview. J Am Geriatr Soc 1992;40:
1221-6.
25. Charlson ME, Pompei P, Ales KL, MacKenzie CR. A new method of 
classifying prognostic comorbidity in longitudinal studies: development 
and validation. J Chronic Dis 1987;40:373-83.
26. McNeil BJ, Pauker SG, Sox HC Jr, Tversky A. On the elicitation 
of preferences for alternative therapies. N Engl J Med 1982;306:1259-
62.
27. Lynn J, Teno JM, Phillips RS, et al. Perceptions by family members of 
the dying experience of older and seriously ill patients. Ann Intern Med 
1997;126:97-106.
28. Tolle SW, Rosenfeld AG, Tilden VP, Park Y. Oregon’s low in-hospital 
death rates: what determines where people die and satisfaction with deci-
sions on place of death? Ann Intern Med 1999;130:681-5.
29. Ratner E, Norlander L, McSteen K. Death at home following a tar-
geted advance-care planning process at home: the kitchen table discussion. 
J Am Geriatr Soc 2001;49:778-81.
30. Slevin ML, Stubbs L, Plant HJ, et al. Attitudes to chemotherapy: com-
paring views of patients with cancer with those of doctors, nurses, and gen-
eral public. BMJ 1990;300:1458-60.
31. Danis M, Patrick DL, Southerland LI, Green ML. Patients’ and fam-
ilies’ preferences for medical intensive care. JAMA 1988;260:797-802.
32. Navari R, Stocking CB, Siegler M. Preferences of patients with ad-
vanced cancer for hospice care. JAMA 2000;284:2449.
33. Finucane TE. How gravely ill becomes dying: a key to end-of-life care. 
JAMA 1999;282:1670-2.
34. Steinhauser K, Christakis NA, Clipp EC, McNeilly M, McIntyre L, 
Tulsky JA. Factors considered important at the end of life by patients, fam-
ily, physicians, and other care providers. JAMA 2000;284:2476-82.
35. Wu AW, Damiano AM, Lynn J, et al. Predicting future functional sta-
tus for seriously ill hospitalized adults: the SUPPORT prognostic model. 
Ann Intern Med 1995;122:342-50.
36. Schwartz LM, Woloshin S, Black W, Welch HG. The role of numeracy 
in understanding the benefit of screening mammography. Ann Intern Med 
1997;127:966-72.
37. Gazmarian JA, Baker DW, Williams MV, et al. Health literacy among 
Medicare enrollees in a managed care organization. JAMA 1999;281:545-
51.

Copyright © 2002 Massachusetts Medical Society.

The New England Journal of Medicine 
Downloaded from nejm.org at ASSISTANCE PUBLIQUE HOPITAUX PARIS on December 12, 2016. For personal use only. No other uses without permission. 

 Copyright © 2002 Massachusetts Medical Society. All rights reserved. 


