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Background: Patient age may influence decisions to
withhold life-sustaining treatments, independent of pa-
tients’ preferences for or ability to benefit from such treat-
ments. Controversy exists about the appropriateness of
using age as a criterion for making treatment decisions.

Objective: To determine the effect of age on decisions to
withhold life-sustaining therapies.

Design: Prospective cohort study.

Setting: Five medical centers participating in the Study to
Understand Prognoses and Preferences for Outcomes and
Risks of Treatments (SUPPORT).

Patients: 9105 hospitalized adults who had one of nine
illnesses associated with an average 6-month mortality
rate of 50%.

Measurements: Outcomes were the presence and tim-
ing of decisions to withhold ventilator support, surgery,
and dialysis. Adjustment was made for sociodemographic
characteristics, prognoses, baseline function, patients’
preferences for life-extending care, and physicians’ under-
standing of patients’ preferences for life-extending care.

Results: The median patient age was 63 years; 44% of
patients were women, and 53% survived to 180 days. In
adjusted analyses, older age was associated with higher
rates of withholding each of the three life-sustaining
treatments studied. For ventilator support, the rate of
decisions to withhold therapy increased 15% with each
decade of age (hazard ratio, 1.15 [95% CI, 1.12 to 1.19]);
for surgery, the increase per decade was 19% (hazard
ratio, 1.19 [CI, 1.12 to 1.27]); and for dialysis, the increase
per decade was 12% (hazard ratio, 1.12 [CI, 1.06 to 1.19]).
Physicians underestimated older patients’ preferences for
life-extending care; adjustment for this underestimation
resulted in an attenuation of the association between age
and decisions to withhold treatments.

Conclusion: Even after adjustment for differences in pa-
tients’ prognoses and preferences, older age was associ-
ated with higher rates of decisions to withhold ventilator
support, surgery, and dialysis.
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For patients hospitalized with serious illness, de-
cisions about the use of invasive, life-sustaining

treatments are medically and ethically complex (1–
3). Previous research suggests that treatment deci-
sions may be based on patient age, independent of
medical appropriateness or patients’ preferences (4,
5). We previously demonstrated that seriously ill
elderly patients receive fewer procedures and less
expensive hospital care than younger patients with
similar illnesses. This preferential allocation of hos-
pital services to younger patients does not seem to
be driven by differences in patients’ preferences for
life-extending care or illness characteristics (4).
Higher rates of withholding life-sustaining treat-
ments from elderly persons could contribute to
these observed differences in resource use.

Controversy exists about whether patient age is
an acceptable criterion on which to base decisions
about use of health care resources. Some research-
ers have argued that withholding beneficial treat-
ments from elderly patients to make more health
care resources available to younger patients is ra-
tional and inherently fair (6–10). Others have ar-
gued that age is an inappropriate and arbitrary cri-
terion by which to allocate health care resources
and that treatment decisions should be based on a
patient’s ability to benefit (11–14).

We studied 9105 seriously ill patients to evaluate
how patient age, independent of patients’ objective
prognoses and preferences for life-extending care,
influences physicians’ decisions to withhold life-
sustaining therapies.

Methods

Study Design

The study group consisted of patients enrolled in
the Study to Understand Prognoses and Preferences
for Outcomes and Risks of Treatments (SUPPORT),
a study of preferences, decision making, and out-
comes for patients hospitalized at one of five geo-
graphically diverse academic medical centers. A full
description of the methods and objectives of this
study has been published elsewhere (15, 16). Pa-
tients were screened for eligibility at hospital admis-
sion; patients in intensive care units were also
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screened daily. Patients were enrolled if they were
18 years of age or older and met illness severity
criteria for at least one of nine diagnostic catego-
ries: acute respiratory failure, chronic obstructive
lung disease, congestive heart failure, cirrhosis, non-
traumatic coma, metastatic colon cancer, advanced
lung cancer, multiple organ system failure with sep-
sis, or multiple organ system failure with malig-
nancy. Diagnostic criteria were designed so that pa-
tients would have, on average, a 50% probability of
surviving for 6 months. Eligible patients who died or
were discharged within 48 hours were excluded.

On the basis of problems in care identified dur-
ing the observational portion of the study, phase I
(enrollment from June 1989 through June 1991), an
intervention was developed and implemented during
phase II (enrollment from January 1992 through
January 1994). Clinicians of patients who were ran-
domly assigned to the intervention group received
information about their patients’ preferences and
prognoses and were assigned clinical nurse-special-
ists to facilitate symptom control and communica-
tion with their patients. The study design was ap-
proved by the institutional review board at each
medical center, and informed consent was obtained
before patients were interviewed. Because no differ-
ences in targeted outcomes were observed between
the intervention group and the control group in
phase II or between phase I and phase II patients
(16), we combined phase I and phase II patients for
these analyses.

Data Collection

Data were collected daily from paper and elec-
tronic medical records and from interviews with pa-
tients and their surrogates (defined as persons who
would make care decisions if patients were unable
to do so). Patients were excluded from interviews if
they could not communicate because of such rea-
sons as intubation, coma, or cognitive impairment.

Abstractors of medical records gathered informa-
tion, including diagnoses, comorbid conditions, and
acute physiology data that were included in the
Acute Physiology and Chronic Health Evaluation
(APACHE) III prognostic system (17). In addition,
abstractors collected information on the presence
and timing of discussions and decisions about use of
ventilators, surgery, dialysis, blood transfusions, vaso-
pressors, organ transplantation, tube feeding, car-
diopulmonary resuscitation, and treatment in inten-
sive care units. Surgery was defined as a procedure
that took place in the operating room.

Between study days 2 and 6, interviewers ques-
tioned patients and their surrogates about patients’
sociodemographic characteristics, functional and ac-
tivity status before hospital admission (using a mod-
ified version of the Katz activities of daily living

scale [18, 19] and the Duke Activity Status Index
[20, 21]), preferences for cardiopulmonary resusci-
tation in the event of cardiac arrest, and preferences
for care aimed at extending life. The exact wording
of questions about patients’ care preferences is
shown in the Appendix.

Between study days 2 and 6, interviewers asked
physicians about their patients’ preferences for car-
diopulmonary resuscitation and life-extending care
and about the physicians’ own preferences if they
were in their patients’ situations. The latter question
was asked only during phase I of the study.

Statistical Analysis

We focused our analyses on decisions to withhold
three life-sustaining treatments (dependent vari-
ables): ventilator support, surgery, and dialysis. The
presence of a decision to withhold a life-sustaining
treatment was defined as chart documentation of
the decision to withhold the treatment if the pa-
tient’s condition required such a treatment to sus-
tain life. We analyzed these three treatments be-
cause they are invasive, expensive, and commonly
used in clinical practice and were discussed often
enough to make analyses feasible.

We used descriptive statistics to characterize the
entire study sample and the subgroup of patients for
whom one or more decisions were made to withhold
one of the life-sustaining treatments studied. We
analyzed age as a continuous variable and as a
categorical variable. In analyses of age as a contin-
uous variable, we examined age as a simple linear
predictor. In addition, we used cubic spline func-
tions (22) to avoid the assumption of linearity be-
tween age and the timing of decisions to withhold
treatments. For analyses that examined age as a
categorical variable, we divided patients into five
age groups on the basis of decades of life and the
age distribution of the sample (,50 years, 50 to 59
years, 60 to 69 years, 70 to 79 years, and $80
years). We restricted all bivariable and multivariable
analyses of each treatment to the subgroup of pa-
tients for whom the treatment issue arose at some
point during the index hospitalization (defined as
medical record documentation of discussion with
the patient and family, discussion among hospital
staff, or documentation of a note or order regarding
the treatment). We used chi-square tests for trend
in our bivariable comparisons between patient age
group and decisions to withhold a life-sustaining
treatment at some point during the index hospital-
ization.

To adjust for potential confounding factors, we
performed multivariable analyses using Cox propor-
tional hazards models; we analyzed time from study
admission to the day of first chart documentation of
a decision to withhold a particular life-sustaining
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treatment if the patient’s medical condition required
such a treatment to sustain life. Patients were cen-
sored when they died or were discharged from the
hospital.

We adjusted for sex, ethnicity, income, insurance,
education, study site, number of days hospitalized
before study admission, baseline functional status,
number of comorbid conditions, the presence of
cancer or dementia as a baseline comorbid condi-
tion, an objective estimate of 2-month survival made
on study day 3 by using the SUPPORT prognostic
model (23), and the patients’ preferences for car-
diopulmonary resuscitation and life-extending care
between study days 3 and 6. For these multivariable
analyses, “do not know” responses were classified
with “yes” responses because cardiopulmonary re-
suscitation is typically provided unless patients state
a clear preference to forgo this treatment. When
patient interview data were not available, surro-
gates’ perceptions of patients’ preferences were sub-
stituted, as is done in clinical practice. Patients for
whom preference data were not available from pa-
tients or surrogates could not be included in these
primary analyses. The SUPPORT prognostic model
based estimates of survival on 11 physiologic mea-
sures recorded on study day 3, diagnosis, age, num-
ber of days in the hospital before study entry, pres-
ence of cancer, and neurologic function. Because
the SUPPORT model includes age in its survival
estimates, we could adjust for the independent ef-
fect of age on survival by including SUPPORT
prognostic estimates in our multivariable models.

In our multivariable analyses of age as a simple
continuous variable, we calculated adjusted hazard
ratios (and corresponding 95% CIs) associated with
each decade increase in age for decisions to with-
hold ventilator support, dialysis, and surgery. From
the Cox proportional hazard models containing age
as a continuous variable represented by using cubic
spline functions, we plotted the adjusted probability
of a decision to withhold each life-sustaining ther-
apy by study day 30 against patient age. We ob-
tained model-based estimates of time-to-event
curves (24, 25) for a “typical” SUPPORT patient
(that is, using modal or median values for covariates
other than age) at ages ranging from 18 to 100
years. From each of these curves, we selected the
estimated probability at day 30. From the models
containing age groups, we computed adjusted rela-
tive risk (hazard ratios) for decisions to withhold
treatments and corresponding 95% CIs in compar-
isons of patients in each older age group with pa-
tients younger than 50 years of age.

In multivariable models, we explored potential
interactions between patient age and study site and
between diagnosis and functional status. In addition,
we performed analyses adjusting for physician age,

study phase (phase I compared with phase II), and
whether patients received the life-sustaining inter-
vention.

We used chi-square tests for trend to determine
whether physicians’ understanding of patients’ pref-
erences for life-extending care and physicians’ own
preferences for life-extending care if they were in
their patients’ situations differed according to pa-
tient age groups. To explore whether age-related
differences in treatment decisions could be ex-
plained by age-related differences in physicians’ un-
derstanding of patients’ preferences, we adjusted for
physicians’ reports of patients’ preferences in mul-
tivariable models.

Results

Patient Characteristics

Table 1 shows the characteristics of the 9105
patients in the entire SUPPORT cohort and of the
subgroup for whom a life-sustaining treatment issue
arose during the index hospitalization. For these
latter patients, Table 1 also compares patients 70
years of age and older with those younger than 70
years of age. Older patients had worse survival and
function and were less likely to want life-extending
care.

Decisions To Withhold Life-Sustaining Treatments

Among patients for whom each treatment issue
arose, decisions were made to withhold ventilator
support for 30% (1600 of 5371), to withhold surgery
for 13% (375 of 2982), and to withhold dialysis for
29% (380 of 1298).

Older Age and Decisions To Withhold Treatment

In unadjusted analyses, decisions to withhold
each life-sustaining treatment were more common
in older age groups (Table 2). After adjustment for
other sociodemographic characteristics, baseline
function, comorbid conditions, prognosis, and pref-
erences for cardiopulmonary resuscitation and life-
extending care, the association between older age
and increased rates of decisions to withhold treat-
ments persisted. In analyses examining age as a
simple continuous variable, older age was associated
with higher rates of withholding each of the three
life-sustaining treatments studied. For ventilator
support, the rate of decisions to withhold treatment
increased 15% with each decade of age (hazard
ratio, 1.15 [95% CI, 1.12 to 1.19]); for surgery, the
increase per decade was 19% (hazard ratio, 1.19
[CI, 1.12 to 1.27]); and for dialysis, the increase per
decade was 12% (hazard ratio, 1.12 [CI, 1.06 to
1.19]). As illustrated in Table 3 and the Figure, the
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relation between age and decisions to withhold
treatment differed across the three treatments. In
adjusted analyses that examined age divided into
five groups, the hazard ratios generally increased
across the age groups. In analyses of ventilator sup-
port, when patients in older age groups were com-
pared with patients younger than 50 years of age,
rates of withholding treatment were 30% to 50%
higher for patients 50 to 79 years of age (hazard
ratios by decade, 1.4, 1.3, and 1.5) and 110% higher
for patients 80 years of age and older (hazard ratio,
2.1). For major surgery, again comparing patients in
older age groups (50 to $80 years of age) with
patients younger than 50 years of age, the hazard
ratios increased across the age groups; the smallest
increase was between patients 70 to 79 years of age
and those 80 years of age and older (hazard ratios
by decade, 1.2, 1.4, 1.7, and 1.8). For dialysis, the
adjusted hazard ratios increased for patients 60 to
69 years of age and patients 70 to 79 years of age
(hazard ratio, 1.4) and increased further for patients
80 years of age and older (hazard ratio, 1.9). Anal-
yses that did not include adjustment for patients’
preferences, did not require exclusion of patients

with missing interview data, and allowed for inclu-
sion of all patients for whom each treatment issue
arose yielded similar results.

In additional multivariable analyses, we found no
significant relation between patient age and study
site or between diagnosis and functional status.
When we included physician age in our models, we
found no significant relation between physician age
and decisions to withhold treatments. In addition,
when we adjusted for SUPPORT phase (observa-

Table 1. Patient Characteristics*

Characteristic All SUPPORT Patients
(n 5 9105)

Patients for Whom a Life-Sustaining
Treatment Issue Arose during

Index Hospitalization†

All Ages
(n 5 6185)

Age , 70 Years
(n 5 3922)

Age $ 70 Years
(n 5 2263)

Mean age 6 SD, y 63 6 16 62 6 16 53 6 13 78 6 6
Age distribution, n (%)

,50 years 1896 (21) 1386 (22)
50–59 years 1577 (17) 983 (16)
60–69 years 2387 (26) 1553 (25)
70–79 years 2199 (24) 1539 (25)
$80 years 1046 (12) 724 (12)

Women, % 44 45 43 48
Ethnicity, %

White 79 79 75 86
Black 15 15 18 11
Other 5 6 7 3

Diagnoses, %
Acute respiratory failure or multiple organ system failure with sepsis 39 51 51 50
Congestive heart failure 15 8 7 11
Chronic obstructive lung disease 11 10 7 14
Advanced lung cancer 10 4 5 3
Multiple organ failure with malignancy 8 9 11 7
Nontraumatic coma 7 9 8 10
Metastatic colon cancer 6 4 5 3
Cirrhosis 6 4 6 1

Comorbid conditions, n
Mean comorbid conditions 6 SD, n 1.9 6 1.3 1.8 6 1.4 1.7 6 1.4 1.9 6 1.3
Cancer, % 14 16 14 19
Dementia, % 3 4 1 8

Mean dependencies in activities of daily living 6 SD, n 1.5 6 1.4 1.6 6 1.4 1.5 6 1.4 1.8 6 1.4
Patients who wanted CPR (n 5 6332), % 67 66 73 53
Patients who wanted life-extending care (n 5 6022), % 46 46 52 34
Mean probability of surviving 2 months (based on SUPPORT

model) 6 SD 0.64 6 0.25 0.58 6 0.26 0.61 6 0.26 0.54 6 0.25
Survival to hospital discharge, % 74 64 65 61
Survival to 6 months, % 53 48 51 41
Mean length of hospital stay 6 SD, d 20 6 25 26 6 29 27 6 31 22 6 25

* For all comparisons between patients ,70 and $70 years of age, P , 0.001. CPR 5 cardiopulmonary resuscitation; SUPPORT 5 Study to Understand Prognoses and Preferences for
Outcomes and Risks of Treatments.

† Defined as documentation in the medical record of discussion with patient or family or among hospital staff about the use of surgery, ventilator support, or dialysis or presence of a
note or order about using or withholding any of these treatments.

Table 2. Patient Age and Decisions To Withhold
Life-Sustaining Treatments*

Age Decision Made To Withhold Treatment

Ventilator Support
(n 5 5371)

Major Surgery
(n 5 2982)

Dialysis
(n 5 1298)

y 4OOOOOOOOOOO% (n/n)OOOOOOOOOOO3

,50 18 (219/1220) 7 (51/692) 23 (85/373)
50–59 27 (223/828) 9 (42/493) 21 (44/208)
60–69 29 (375/1313) 12 (97/791) 29 (95/328)
70–79 36 (483/1344) 17 (126/734) 38 (113/299)
$80 45 (300/666) 22 (59/272) 48 (43/90)

* Data were obtained by using unadjusted analysis. For age differences for each treat-
ment, P , 0.001.
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tion compared with intervention) and for whether
patients received the life-sustaining intervention,
our results were similar. In analyses excluding pa-
tients who responded “do not know” to questions
about their preferences for cardiopulmonary resus-
citation or life-extending care, results were similar
to results of our primary analyses.

Functional Status and Dementia and Decisions To
Withhold Treatment

In unadjusted analyses, patients for whom deci-
sions were made to withhold life-sustaining treat-
ments had more dependencies in activities of daily
living than other patients. The mean number of
dependencies of daily living per treatment, compar-
ing patients for whom decisions were made to with-
hold each life-sustaining treatment with those for
whom no such decision was made, were as follows:
ventilator, 1.9 compared with 1.5; surgery, 1.8 com-
pared with 1.4; and dialysis, 1.8 compared with 1.6
(P , 0.001 for all comparisons). In multivariable
analyses, however, number of dependencies of ac-
tivities of daily living was not independently associ-
ated with decisions to withhold life-sustaining treat-
ments (adjusted relative risk for ventilator, 1.05; for
surgery, 1.02; and for dialysis, 1.02).

In unadjusted analyses, decisions to withhold life-
sustaining treatments were more common among
patients with dementia (ventilator, 50% compared
with 29%; surgery, 27% compared with 12%; and
dialysis, 54% compared with 29%) (P , 0.01 for all
comparisons). In adjusted analyses, dementia was a
significant independent correlate only for decisions
to withhold dialysis (relative risk, 3.7 [95% CI, 1.1
to 12.7]).

Multivariable analyses suggested that functional
status and the presence of dementia are not major
confounders in the relation between age and deci-
sions to withhold treatments. In unadjusted analysis,
the risk for a decision to withhold ventilator support
for patients 80 years of age and older was 3.5 times
greater than that for patients younger than 50 years

of age. After we adjusted for dependencies in ac-
tivities of daily living and the presence of dementia,
the relative risk modestly declined from 3.5 to 3.2
and remained highly significant.

Physicians’ Preferences and Perceptions of
Patients’ Preferences

Of the 4556 patients who stated a preference
about care (surrogates’ responses were substituted
when patients’ responses were unavailable), 46%
wanted care focused on extending life and 54%
wanted care focused on comfort. Physicians stated
that they did not know the preferences of 25% of
their patients. Physicians’ assessment of patients’
preferences were correct for 45% of patients and
incorrect for the remaining 31% (for 19%, the phy-
sician mistakenly believed that the patient wanted
care focused on comfort, and for 12%, the physician
mistakenly believed that the patient wanted care
focused on prolonging life).

Older patients were less likely to want aggressive
care than younger patients (Table 4). Physicians
were less likely to think that patients wanted life-
extending care when the patients were older; physi-
cians were also less likely to want life-extending
care for themselves if they were in an older pa-
tient’s situation rather than in a younger patient’s
situation. For the 1564 patients with available inter-
view data who wanted life-extending care, physicians
were more likely to erroneously believe that pa-
tients did not want life-extending care when patients
were older (physicians made this mistake 79% of
the time for patients 80 years of age and older com-
pared with 36% of the time for patients younger
than 50 years of age).

We examined whether physicians’ misperceptions

Figure. Relation between patient age and the adjusted probability
of a decision to withhold each life-sustaining treatment by study
day 30. Results are calculated on the basis of Cox proportional hazard
models representing age as cubic spline functions and are adjusted for sex,
income, education, insurance, prognosis, comorbid conditions, baseline
function, study site, and preferences for cardiopulmonary resuscitation and
life-extending care.

Table 3. Patient Age and Decisions To Withhold
Life-Sustaining Treatments*

Age, y Relative Risk for Decision To Withhold Treatment (95% CI)†

Ventilator Support
(n 5 3972)

Major Surgery
(n 5 2262)

Dialysis
(n 5 913)

,50 – – –
50–59 1.4 (1.1–1.8) 1.2 (0.7–1.9) 0.9 (0.6–1.4)
60–69 1.3 (1.0–1.6) 1.4 (0.9–2.2) 1.4 (0.9–2.1)
70–79 1.5 (1.2–1.9) 1.7 (1.0–2.5) 1.4 (0.9–2.3)
$80 2.1 (1.6–2.7) 1.8 (1.1–3.1) 1.9 (1.1–3.4)

* Data were adjusted for sex, ethnicity, income, level of education, insurance status,
prognosis, comorbid conditions, baseline functional status, study site, and preference
for cardiopulmonary resuscitation and life-extending care.

† Hazard ratio, comparing patients in each older age group with patients younger than
50 years of age.
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of elderly patients’ preferences for aggressive care
contributed to the higher rates of decisions to with-
hold treatments for elderly patients. As discussed
above, for patients who stated a desire for aggres-
sive care, physicians were less likely to believe that
patients wanted aggressive care when patients were
older. In multivariable analyses that included adjust-
ment for patients’ preferences and for physicians’
reports of patients’ preferences for cardiopulmonary
resuscitation and life-extending care, the age-related
differences in decisions to withhold life-sustaining
treatments were less pronounced than in analyses
that did not include adjustment for physicians’ re-
ports of patients’ preferences. Compared with pa-
tients 50 years of age or younger, patients 80 years
of age and older had a relative risk of 2.3 (95% CI,
1.5 to 3.6) for a decision to withhold ventilator
support when adjustment for physicians’ reports of
patients’ preferences for cardiopulmonary resuscita-
tion and life-extending care was not included; the
relative risk was 1.6 (CI, 1.0 to 2.5) when this ad-
justment was included.

Patients 80 years of age and older had a relative
risk of 2.3 (CI, 1.1 to 4.8) for a decision to withhold
treatment when adjustment for physicians’ beliefs
about patients’ preferences was not included and a
relative risk of 1.8 (CI, 0.8 to 3.9) when this adjust-
ment was included. Patients 80 years of age and
older had a relative risk of 2.2 (CI, 0.9 to 5.2) for a
decision to withhold treatment when adjustment for
physicians’ beliefs about patients’ preferences was
not included and a relative risk of 1.4 (CI, 0.6 to
3.5) when this adjustment was included. The fact
that accounting for physicians’ reports of patients’
preferences resulted in an attenuation of the asso-
ciation between patient age and rates of decisions to
withhold treatments suggests that physicians’ under-
estimation of elderly patients’ desire for aggressive
care explains part of the age-related differences in
rates of decisions to withhold life-sustaining treat-
ments.

Discussion

Our results indicate that health care providers
frequently decide to withhold life-sustaining treat-
ments from seriously ill, hospitalized adults, espe-
cially elderly adults. Even after adjustment for pa-
tients’ prognoses and preferences for cardiopulmonary
resuscitation and life-extending care, older age was
associated with higher rates of decisions to withhold
ventilator support, surgery, and dialysis. We found
that physicians’ tendency to underestimate elderly
patients’ desire for aggressive treatments explained
part of these differences.

Our findings are consistent with those of several
previous studies that examined practice patterns and
resource allocation. Older patients with coronary
artery disease were less likely to undergo invasive
and noninvasive testing or to receive thrombolytic
therapy (26–30). Patients 70 years of age and older
with stage I and stage II breast cancer were less
likely to receive appropriate interventions than pa-
tients 50 to 69 years of age (31). Previous SUPPORT
analyses showed that, after adjustment for patients’
prognoses and preferences, elderly patients were
more likely than younger patients to have do-not-
resuscitate orders and to receive fewer hospital re-
sources (4, 32). Lubitz and Riley (33) showed that
from 1976 to 1988, the pattern of lower Medicare
payments for older decedents compared with younger
decedents persisted. A 1995 analysis of Medicare
expenses by Lubitz and colleagues (34) indicated
that increased longevity will have little effect on
overall Medicare costs because of decreased spend-
ing per additional year of life as the age at death
increases.

Ageism, or discrimination solely on the basis of
chronological age, is one explanation for our find-
ings (35). Research from the 1960s and 1970s
showed that many medical students were biased
against elderly persons (36, 37). Physicians’ deci-
sions to withhold life-sustaining treatments from el-
derly patients may reflect society’s values. In other

Table 4. Patient Age and Physicians’ Preferences and Perceptions of Patients’ Preferences for Life-Sustaining Treatment

Age Patient Wants
Life-Extending Care

(n 5 6022)†

Physician Would Want Life-Extending
Care if in Patient’s Situation

(n 5 3223)‡

Physician Thinks That Patient
Wants Life-Extending Care

(n 5 4786)

For Patients Who Want Life-Extending
Care, Physician Thinks That Patient

Does Not (n 5 1564)

y 4OOOOOOOOOOOOOOOOOOOOOOOOOOOO% (n/n)OOOOOOOOOOOOOOOOOOOOOOOOOOOO3

,50 61 (772/1271) 48 (325/672) 60 (589/989) 36 (159/446)
50–59 52 (559/1085) 28 (158/558) 41 (327/798) 50 (156/310)
60–69 44 (695/1577) 26 (231/878) 34 (438/1278) 61 (239/391)
70–79 37 (535/1438) 20 (147/724) 25 (290/1178) 70 (222/318)
$80 27 (177/651) 8 (33/391) 14 (76/543) 79 (78/99)

* Chi-square test for trend, P 5 0.001.
† Surrogate responses were used when patients’ responses were not available; “do not know” responses were not included.
‡ Asked only in phase I of the study.
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countries, such as the United Kingdom, chronolog-
ical age is used as a criterion for rationing health
care (38), and the public seems to support this
practice. In a 1996 survey of 2005 adults in the
United Kingdom, respondents gave “treatment for
people aged 75 and over with life threatening ill-
ness” lowest priority when asked to rank 12 health
care services. Rank 1 was given to “treatments for
children with life threatening illness,” rank 2 was
given to “special care and pain relief for people who
are dying,” and rank 11 was given to “treatment for
infertility” (39).

Rates of dialysis use are higher in the United
States than in any European country; a 1983 analy-
sis attributed about 50% of this variation to differ-
ences in the ethnic compositions of the populations
and most of the remaining differences to European
practices of limiting access to dialysis for elderly
patients and patients with significant medical com-
plications (40). Nephrologists from Canada, the
United Kingdom, and the United States were sur-
veyed to examine potential explanations for differ-
ences in use of dialysis among countries. When
selecting patients for dialysis, U.S. nephrologists
placed more importance on patient and family
wishes than did Canadian and British nephrologists;
Canadian and British nephrologists were more likely
to base decisions on patients’ quality of life than
were U.S. nephrologists. Only 2% of U.S. nephrolo-
gists reported refusing patients dialysis because of
lack of resources, compared with 10% of Canadian
nephrologists and 12% of British nephrologists (41).

Our finding of an association between older age
and higher rates of withholding dialysis, indepen-
dent of patients’ preferences for aggressive care, is
somewhat inconsistent with findings from these
European–American studies that suggest a relatively
high rate of dialysis for the elderly and a strong
emphasis on patients’ and families’ wishes in deci-
sion making about dialysis in the United States.
Decisions about short-term use of dialysis for seri-
ously ill patients may be different from decisions
about use of dialysis for chronic renal failure. In
addition, it is possible that if a study of seriously ill
patients similar to SUPPORT was done in Europe,
age-related differences in rates of withholding life-
sustaining treatments would be even more pro-
nounced than the differences we observed.

Another possibility is that physicians’ decisions
may reflect their own personal values and prefer-
ences. When the physicians participating in our
study were asked what type of care they would want
for themselves if they were in their patients’ situa-
tions, physicians reported that they would want care
focused on life extension 48% of the time when the
patient was younger than 50 years of age but only
8% of the time when the patient was 80 years of

age or older. Physicians’ preferences and care deci-
sions are based on more information about the po-
tential benefits of life-sustaining treatments than is
typically available to patients. In our comparison of
patients’ and physicians’ assessments of patients’
care preferences, we assumed that patients’ reports
of their preferences were accurate and that physi-
cians were in error when their assessment differed
from the patients’ assessments. It is possible, how-
ever, that in some cases patients did not report their
true preferences because they did not fully under-
stand the questions or because their response was
based on incomplete or inaccurate information. In a
previous study of ambulatory elderly patients, pro-
viding patients with information about the probabil-
ity of survival to hospital discharge after cardiac
arrest reduced the percentage of patients who
wanted cardiopulmonary resuscitation from 41% to
22% (42).

In addition, physicians may withhold life-sustain-
ing treatments from older patients because they be-
lieve that older patients are less likely to respond to
these treatments than younger patients. Another
possible explanation for our findings is that rather
than assessing each individual’s health status and
potential to benefit from treatment, physicians may
use chronological age as a proxy for other charac-
teristics associated with poorer prognosis, such as
more comorbid conditions or severity of illness (43).
Our data suggest that poorer functional status
among elderly patients accounts for some of the
unadjusted differences in rates of decisions to with-
hold life-sustaining treatments, but age-related dif-
ferences persisted even after adjustment for demen-
tia and dependencies in activities of daily living.
Physicians were not systematically informed about
patients’ functional status and therefore may have
systematically underestimated the functional status
of elderly patients; this may have affected physi-
cians’ decision making. Physicians may withhold life-
sustaining treatments from elderly patients because
they do not view these treatments as cost-effective
and may not know that selected invasive treatments
have been shown to be cost-effective, even in very
elderly patients (44). Furthermore, because elderly
patients have an inherently shorter life expectancy
and their quality of life is undervalued, treatment
allocation based on cost-effectiveness principles fa-
vors younger patients (45).

Finally, another potential explanation of our
findings is that although physicians see invasive
treatments as futile for many seriously ill patients of
all ages, they feel obligated to “do everything” for
younger patients. As capitated reimbursement be-
comes more prevalent and pressures to reduce de-
livery of unnecessary care intensify, inappropriate
delivery of ineffective medical care will probably
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decline and result in a reduction of any existing
tendency to overtreat younger patients. However, it
is also likely that withholding potentially beneficial
care will become more common. This could make
elderly patients particularly vulnerable to reduced
access to certain effective medical interventions.

Our study had several limitations. First, we could
not determine whether these treatments were po-
tentially beneficial to patients. We do not know
whether providers were more likely to decide to
withhold beneficial treatments from older patients
than from younger patients or whether providers
were more likely to give unnecessary or futile treat-
ments to younger patients than to older patients.
Second, we did not have information on patients’
preferences for the specific treatments studied but
rather used their preferences for cardiopulmonary
resuscitation and the general category of life-extending
care as proxies. In addition, patients’ preferences
for the life-sustaining treatments studied may have
changed between the time of the interview and the
time of decision making. As SUPPORT and other
studies have shown, elderly patients are less likely
than younger patients to want aggressive care (46,
47). More detailed information on patients’ care
preferences would have allowed us to adjust more
fully for age-related differences in patients’ desires
for life-sustaining treatments.

Our results may also have been influenced by
informative censoring; that is, the censoring mech-
anism might not have been independent of the risk
for outcomes. Our time-to-event analyses required
censoring of patients at the time of death and at the
time of hospital discharge; the risk for decisions to
withhold treatments might have changed as death or
discharge approached. For example, decisions to
withhold life-sustaining treatments might have been
more likely to occur when patients became more ill
and more likely to die. In addition, decisions to
withhold life-sustaining treatments might have been
less likely to occur when patients improved and
became ready for discharge. Our analyses included
adjustment for prognosis; this should have reduced
the effect of this potential bias on our analyses. We
have no reason to believe that informative censoring
substantially influenced our finding of age-related
differences in rates of decisions to withhold life-
sustaining treatments. Furthermore, when we used
logistic regression models to examine decisions
made during the first 2 days of the study (when
models were based on study inclusion and exclusion
criteria, all patients were alive and hospitalized),
our results were similar.

Our information about decisions to withhold life-
sustaining treatments was collected from medical
records. We did not have information about deci-
sions that were made but not recorded in the med-

ical record, and we may have failed to capture a
substantial number of decisions to withhold life-
sustaining treatments. We have no reason to be-
lieve, however, that this affected our finding of an
association between age and increased rates of de-
cisions to withhold treatments, because it is unlikely
that older patient age is associated with more thor-
ough documentation of decision making. We used
study day 1 as the starting point for analyses of
timing of decisions to withhold treatment; our study
would have been stronger if we had had precise
information on when each treatment decision was
clinically relevant. This limitation had the potential
to bias our results if age was associated with the
time at which these treatment issues became clini-
cally relevant.

We think that such a bias is unlikely for the
following reasons. First, the inclusion and exclusion
criteria for SUPPORT were designed such that
from the time of study admission, patients were
gravely ill and at high risk for complications and
death. For most patients, decisions about various
commonly used life-sustaining treatments (including
ventilator support in the event of respiratory failure,
dialysis in the event of renal failure, and surgery in
the event of a complication requiring a surgical
procedure) were relevant from the time that pa-
tients met SUPPORT criteria for serious illness.
Second, when we repeated our analyses of decisions
about ventilator support on the subgroup of patients
with the diagnosis of acute respiratory failure (a
group of patients for whom ventilator support was
an important clinical issue beginning on study day
1), results were similar to the results of our primary
analysis. Third, most patients included in analyses of
decisions about dialysis had significant renal dys-
function at the time of study admission (the mean
creatinine level on study day 1 was 380 mmol/L [4.3
mg/dL], and 78% of patients had creatinine levels
on study day 1 of 177 mmol/L [2.0 mg/dL] or high-
er). Furthermore, when we repeated our multivari-
able analyses of decisions to withhold dialysis with
the starting point defined as the first day a patient’s
creatinine level was greater than 265 mmol/L (3.0
mg/dL), results were similar to those of our primary
analyses.

An additional limitation is that our data were
collected at five teaching hospitals, and care prac-
tices with respect to patient age may be different in
community hospitals and in settings where acute
care is uncommon. Finally, we assumed that all
three treatments were used to extend life. Surgery
has been used as a palliative measure for some
patients. However, the observed effect was consis-
tent across all three treatments.

Despite these limitations, our findings suggest
that health care providers are more likely to with-

19 January 1999 • Annals of Internal Medicine • Volume 130 • Number 2 123



hold life-sustaining treatments from elderly patients.
This practice pattern does not seem to be driven by
differences in patients’ prognoses or preferences
and is only partly explained by physicians’ misun-
derstanding of patients’ care preferences.

Further research is needed to better understand
how age influences outcomes from invasive proce-
dures and to better estimate the effectiveness as
well as the cost-effectiveness of many major medical
interventions for elderly patients. In addition, as
efforts to contain escalating Medicare costs con-
tinue, societal discussion is needed to determine
whether it is acceptable and desirable to withhold
potentially beneficial health care on the basis of
advanced age.

Appendix

I. Interview question regarding cardiopulmonary resus-
citation preference: As you probably know, there are a
number of things doctors can do to try to revive someone
whose heart has stopped beating, which usually includes a
machine to help breathing. Thinking of your current con-
dition, what would you want your doctors to do if your
heart ever stops beating? Would you want your doctors to
try to revive you, or would you want your doctors not to
try to revive you?

II. Interview question regarding life-extending care: If
you had to make a choice at this time, would you prefer
a course of treatment that focuses on extending life as
much as possible, even if it means having more pain and
discomfort, or would you want a plan of care that focuses
on relieving pain and discomfort as much as possible,
even if that means not living as long?

The test–retest reliability of these questions was 97%
and 74%, respectively.

Note: This paper was presented in part at the National Meeting
of the Society of General Internal Medicine, Washington, D.C.,
April 1994.
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Seth, but magically restored. . . . The restored and healthy (wedjat) eye then became
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