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The Accuracy of Surrogate Decision Makers
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Background: Clinicians currently rely on patient-
designated and next-of-kin surrogates to make end-of-
life treatment decisions for incapacitated patients. Sur-
rogates are instructed to use the substituted judgment
standard, which directs them to make the treatment de-
cision that the patient would have made if he or she were
capacitated. However, commentators have questioned the
accuracy with which surrogates predict patients’ treat-
ment preferences.

Methods: A systematic literature search was con-
ducted using PubMed, the Cochrane Library, and manu-
script references, to identify published studies that pro-
vide empirical data on how accurately surrogates predict
patients’ treatment preferences and on the efficacy of com-
monly proposed methods to improve surrogate accu-
racy. Two of us (D.I.S. and D.W.) reviewed all articles
and extracted data on the hypothetical scenarios used to
assess surrogate accuracy and the percentage of agree-
ment between patients and surrogates.

Results: The search identified 16 eligible studies, involv-
ing 151 hypothetical scenarios and 2595 surrogate-patient
pairs,whichcollectivelyanalyzed19 526patient-surrogate
pairedresponses.Overall,surrogatespredictedpatients’ treat-
ment preferences with 68% accuracy. Neither patient des-
ignationofsurrogatesnorpriordiscussionofpatients’ treat-
mentpreferences improvedsurrogates’predictiveaccuracy.

Conclusions: Patient-designated and next-of-kin surro-
gates incorrectly predict patients’ end-of-life treatment pref-
erences in one third of cases. These data undermine the
claim that reliance on surrogates is justified by their abil-
ity to predict incapacitated patients’ treatment prefer-
ences. Future studies should assess whether other mecha-
nisms might predict patients’ end-of-life treatment
preferences more accurately. Also, they should assess
whether reliance on patient-designated and next-of-kin sur-
rogates offers patients and/or their families benefits that are
independent of the accuracy of surrogates’ decisions.

Arch Intern Med. 2006;166:493-497

C LINICAL PRACTICE EMPHA-
sizes the importance of al-
lowing patients to make
their own medical deci-
sions. This approach al-

lows individuals to determine the course
of their medical care, thereby respecting
patient autonomy. However, this ap-
proach also raises concern about how cli-
nicians should make treatment decisions
for patients who lack the functional ca-
pacity to make their own decisions.

Clinicians currently rely on patient-
designated and next-of-kin surrogates to
make treatmentdecisions for incapacitated
patients.ThePatientSelf-DeterminationAct
guaranteespatientstherighttoformallydes-
ignate a surrogate to make treatment de-
cisions for them if they become unable to
make their own decisions.1 When patients
lose the capacity to make their own deci-
sions and have not designated a surrogate,
most states have statutes to identify a next-
of-kin surrogate for them.2

Patient-designated and next-of-kin sur-
rogates are instructed to make decisions
based on the substituted judgment stan-

dard, which involves making the treat-
ment decision that the patient would have
made if he or she were capacitated.3 Sur-
rogates should use the best interests stan-
dard, which directs them to make deci-
sions based on what is in the patient’s best
interests, but only when they lack suffi-
cient evidence to determine what deci-
sion the patient would have made.

Useof thesubstitutedjudgmentstandard
is typically defended on the grounds that it
extendspatientautonomy,allowingthepref-
erences and values of the patients to guide
theirmedicalcareevenaftertheylosetheabil-
ity to make their own treatment decisions.4

In practice, reliance on surrogates offers an
effective way to implement the substituted
judgmentstandardonlyifpatient-designated
ornext-of-kinsurrogatescanaccuratelypre-
dictwhatdecisionspatientswouldhavemade
if theywerecapacitated.Yet, commentators
argue that surrogates are “frequently inac-
curate,”5 disagreeat“astrikingrate”withpa-
tient preferences,6 and are “not better than
chance”atpredicting thedecisionspatients
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wouldhavemade if theywerecapaci-
tated.7Wethereforesystematicallyana-
lyzed theexistingempirical literature
on surrogate accuracy to determine
how well surrogates predict patients’
treatment preferences. We also as-
sessed the impact of the 2 most com-
monlyproposedmethodsfor improv-
ing surrogate accuracy.

METHODS

ASSESSMENT
OF SURROGATES’

PREDICTIVE ACCURACY

A comprehensive literature search was
conducted using PubMed, the Coch-
rane Library, and manuscript references
for studies published in English be-
tween 1966 and 2005 that report quan-
titative data on how accurately surro-
gates predict patients’ treatment choices
(no qualifying manuscripts were found
in the Cochrane Library; information on
search terms and results is available from
the corresponding author).

Thesearchidentified21studies.5-25Four
studies that used the same data from the
same sample population as an included
studywereexcluded,5,10,12,14 aswas1study
that did not provide data on the percent-
ageofagreementbetweenpatientsandtheir
surrogates.11Theremaining16studiespre-
sentedatotalof151hypotheticalscenarios
to2595surrogate-patientpairsandcollec-
tively analyzed 19 526 paired patient-
surrogate responses (Figure 1).

The hypothetical scenarios used in
the studies described the patients as
being unable to make their own medi-
cal decisions. The patients were asked
whether, in these scenarios, they would
want to receive specified medical inter-
ventions. The patients’ surrogates were
then independently asked to predict
what choices the patients would make
in the same hypothetical scenarios. The
specified interventions were directly nec-

essary to save or sustain the patient’s life
in more than 90% of the 151 scenarios.
The following quotation is 1 example of
a hypothetical scenario:

You recently suffered a major stroke leav-
ing you in a coma and unable to breathe
without a machine. After a few months,
the doctor determines that it is un-
likely that you will come out of the coma.
If your doctor had asked whether to try
to revive you if your heart stopped beat-
ing in this situation, what would you
have told the doctor to do?26

The hypothetical scenarios offered pa-
tients and their surrogates the option of
accepting or refusing the proposed in-
tervention. Nine studies7,8,16-19,21,23,25 as-
sessed respondents’ confidence in their
choices using a Likert scale, which the
study authors then collapsed into either
“accept” or “refuse” the intervention.
Seven studies7,9,17,18,21,23,25 included uncer-
tain as a response option, which the study
authors categorized as acceptance of the
intervention based on recommenda-
tions that physicians treat patients un-
der conditions of uncertainty.27 While this
assumption may not be appropriate in all
cases, the individual studies did not pro-
vide the data necessary to assess surro-
gates’ accuracy with the “uncertain” re-
sponses excluded from the analysis.

ASSESSMENT OF METHODS
TO IMPROVE SURROGATES’

PREDICTIVE ACCURACY

When patients do not designate a surro-
gate while they are capacitated, most states
appoint a next-of-kin surrogate for them.2

To assess the accuracy of patient-
designated vs legally assigned surro-
gates, we compared the accuracy data in
the 11 studies that asked patients to des-
ignate their own surrogates7-9,13,15-19,22,25

with the accuracy data in the 5 studies that
assigned patients’ surrogates using the rel-
evant state’s legal hierarchy.6,20,21,23,24

To improve surrogate accuracy, many
authors recommend that patients dis-

cuss their values and treatment prefer-
ences with family members or other po-
tential surrogate decision makers.15,19,21

Two of the eligible studies12,25 were de-
signed to assess the effect of such dis-
cussions on surrogate accuracy. One of
these studies12 was excluded from the
original analysis because it reported data
from an included sample population but
was used in this comparison because it
explicitly assessed the impact of prior
discussions on surrogate accuracy. No
data were considered twice.

STATISTICAL ANALYSIS

Meta-analytic techniques were used to
combine results across studies. The �-bi-
nomial model was used to estimate the
overall percentage of agreement and the
agreement within each study. For mod-
els assessing differences across health
states and interventions, a random-
effects grouped logit model was used.
The model is essentially a generalized
linear model from the binomial family
with a logit link, and a random effect is
included for each study.

A Bayesian approach was used for both
the random-effects and the �-binomial
models. The software used in the study
was WinBugs, version 2.0.1 (Medical Re-
search Council Biostatistics Unit, Cam-
bridge, England), which implements a
Markov Chain Monte Carlo estimation
procedure. The estimates provided are
means from the posterior distributions of
parameters and 95% credible intervals
(CIs) are the 2.5th and 97.5th quantiles
of the posterior distributions. Uninfor-
mative priors were used. We also consid-
ered main effects for both health state and
intervention in the regression model, but
because of sparseness, these results are not
included or discussed.

Sensitivity analyses were conducted to
determine the influenceof individual stud-
ies on parameter estimates. Four reanaly-
ses, each of which excluded 1 study from
the analysis, were performed. The 4 stud-
ies chosen were selected because they had
large sample sizesor a largenumberof sce-
narios and would therefore be most likely
to influence results. A parameter esti-
mate was considered to have been sensi-
tive to a study if the parameter estimate
when the study was excluded was not
within the 95% CI of the estimate when
the study was included.

RESULTS

The 16 studies that were included
varied widely in both the number of
surrogate-patient pairs sampled
(range, 2222-122615) and the num-
ber of scenarios (range, 115-3025).

Studies Identified by 1 or More 
Search Terms
(n = 2191)

Title or Abstract Indicated That the Study Did 
Not Meet Inclusion Criteria
(n = 2170)

Manuscript Excluded From Meta-analysis 
Because Study Used Same Sample Population 
as Another, Included Study (n = 4), or Study 
Did Not Provide Surrogate-Patient Agreement 
Data in Usable Form
(n = 1)

Manuscript Reviewed for Detailed 
Evaluation
(n = 21)

Studies Meeting Inclusion Criteria
(n = 16)

Figure 1. Selection of manuscripts.
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Also, the studies sampled different
populations, including terminally ill
patients,7 outpatients from hospi-
tal practices,21 a convenience sample
of patients with chronic disease,16

and women older than 69 years.25

Fifteen of the 16 studies focused on
standard clinical care; the remain-
ing study8 involved enrollment in
clinical research. Description of
health states in hypothetical sce-
narios also varied across studies.
Studies did not, for example, use
standardized descriptions of coma or
dementia when describing sce-
narios to participants.

Overall, surrogates predicted pa-
tients’ treatmentpreferenceswith68%
accuracy (95% CI, 63-72).Figure2
shows the distribution of surrogate
accuracy percentages for the indi-
vidual scenarios. We also assessed
surrogate accuracy as a function of
the patient’s health state in the indi-
vidual scenarios (Table1) and as a
functionof theproposedintervention
(Table 2). Surrogates appear to be
most accurate in scenarios involving
thepatient’scurrenthealth(79%;95%
CI, 74-83) and in scenarios involv-
ingantibiotics (72%;95%CI,66-77).
Surrogatesappear tobe leastaccurate
inscenariosinvolvingdementia(58%;
95% CI, 52-64) and in scenarios in-
volvingstroke(58%;95%CI,52-64).

Twelve studies assessed the type
of error surrogates make when they
misjudge patients’ treatment pref-
erences: Three studies found that
surrogates tend to err by providing
interventions that the patient does
not want13,19,23; 1 study found that
surrogates tend to err by withhold-
ing interventions that the patient
does want7; and 8 studies found
mixed results or no consistent trend
in surrogates’ mistakes.6,8,9,16,17,20,21,24

It has been suggested that surro-
gates’ projection of their own values
onto patients may affect their ability
to predict patients’ choices.28 How-
ever, the only study to address this
concern concluded that in the ab-
sence of explicit prior instructions,
projection may assist surrogates in
predicting patients’ preferences.5

In 11 studies, reporting a total of
108 scenarios, patients designated
their own surrogates. In 5 studies, re-
porting a total of 43 scenarios, inves-
tigators assigned the patients’ surro-
gates using the relevant state’s
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Figure 2. Distribution of surrogate accuracy in individual scenarios. Each column represents the number of
scenarios in which the given percentage of surrogates accurately predicted their patient’s treatment prefer-
ence. The histogram includes 151 scenarios, 2595 surrogate-patient pairs, and 19 526 total paired responses.
Adjusted overall accuracy of surrogates, based on meta-analysis, is 68% (95% credible interval, 63-72).

Table 1. Surrogate Accuracy by Health State*

Health State (No. of Scenarios) Accuracy, % 95% CI

Coma (52) 70 63-75
Dementia (36) 58 52-64
Current health of patient (33) 79 74-83
Cancer (15) 62 56-67
PVS (12) 68 61-74
Stroke (7) 58 52-64

Abbreviations: CI, credible interval; PVS, persistent vegetative state.
*Health states are ordered by frequency of appearance in scenarios. Only health states described in

more than 3 scenarios were considered.

Table 2. Surrogate Accuracy by Intervention*

Intervention (No. of Scenarios) Accuracy, % 95% CI

CPR (33) 69 64-74
Intubation (30) 70 64-75
ANH (30) 69 64-74
Antibiotics (16) 72 66-77
Amputation (9) 61 53-70
Chemotherapy (9) 62 53-70
Dialysis (9) 67 59-74
Gallbladder surgery (8) 70 63-76
Blood transfusion (6) 70 61-78
Surgery† (5) 62 53-71

Abbreviations: ANH, artificial nutrition and hydration; CI, credible interval; CPR, cardiopulmonary
resuscitation.

*Interventions are ordered by frequency of appearance in scenarios. Only interventions offered in more
than 4 scenarios were considered.

†The included studies did not specify the type of surgery being offered.
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relationship hierarchy. Patient-
designated surrogates predicted pa-
tients’ treatment preferences with
69% accuracy (95% CI, 63-74); le-
gally assigned surrogates predicted
patients’ treatment preferences with
68% accuracy (95% CI, 59-75;
Table3). Surrogates’ relationship to
the patient (eg, sibling, spouse, or
child) was not significantly corre-
lated with surrogates’ predictive ac-
curacy in the 4 studies that assessed
this variable.19-22 Four additional stud-
ies confirmed that surrogates pre-
dict patients’ preferences more accu-
rately than do physicians.6,7,17,23

Two studies assessed whether
discussion of patients’ treatment pref-
erences improves surrogate accu-
racy. The first study,12 involving
9 health states and 315 surrogate-
patient pairs, found no significant
effect. The second study,25 involv-
ing 30 scenarios and 60 surrogate-
patient pairs, found a slight, but sta-
tistically significant worsening of
surrogate accuracy after discussion of
the patient’s preferences (Table 4).

In general, sensitivity analyses
showed little effects on parameter
estimates when a given study was
removed. However, the study by
Smucker et al18 was an exception for
the analyses by health state only.
For some of the health states, the
agreement estimate changed when
Smucker and colleagues’ study was

removed, suggesting that its agree-
mentestimates for thesehealthstates
differed from those of the other stud-
ies and that its sample size (n=401)
andnumberofscenarios(n=27)were
sufficiently large to have an effect on
theparameterestimates(information
on sensitivity analyses is available
from the corresponding author).

COMMENT

Making end-of-life treatment deci-
sions for patients who have lost the
capacity to make their own deci-
sions poses one of the most difficult
ethical challenges in clinical medi-
cine. In an attempt to extend patient
autonomy, current practice is to rely
on surrogates and to instruct them to
attempt to make the decision that the
patient would have made if he or she
were capacitated. Despite wide-
spread acceptance of this practice, the
present analysis reveals that patient-
designated and next-of-kin surro-
gates fail to predict patients’ end-of-
life treatment preferences accurately
in one third of all cases.

The present findings also reveal
that the 2 most widely endorsed
methods for improving surrogate ac-
curacy are ineffective. Specifically,
patient designation of surrogates
does not appear to improve surro-
gate accuracy.29,30 Also, the 2 con-

trolled studies that were designed to
assess the impact of prior discus-
sions of patients’ treatment prefer-
ences found that these discussions
do not improve surrogate accu-
racy. These findings are consistent
with 3 other studies that found un-
clear impact of prior discussions on
surrogate accuracy8,9,15 and contra-
dict 2 other studies that report that
prior discussions increase surro-
gate accuracy.20,21 However, none of
these 5 studies was controlled, and
all of them relied on patient reports
of whether a prior discussion had
taken place. Therefore, taken to-
gether, available data suggest prior
discussions of patient preferences do
not improve surrogate accuracy.

The present data on surrogates’
predictive accuracy are based on re-
sponses to hypothetical scenarios. It
is unclear what impact the use of hy-
pothetical scenarios has on surro-
gates’ predictive accuracy. The data
suggest that surrogates are most ac-
curate in situations involving the pa-
tient’s current health, suggesting that
surrogates’ predictions may be more
accurate in real life than in re-
sponse to hypothetical scenarios.
Conversely, however, the stress, sor-
row, and uncertainty that accom-
pany caring for loved ones at the end
of life may reduce surrogates’ pre-
dictive accuracy in practice com-
pared with the present findings.

The present findings call into ques-
tion the ability of surrogates to pre-
dict patients’ treatment preferences.
However, they also reveal that surro-
gates are more accurate than physi-
cians at predicting patients’ treat-
ment preferences. Therefore, in the
absence of alternative methods, cur-
rent reliance on surrogates may be de-
fended as the best available method
for implementing the substituted
judgment standard. Future studies
should consider whether there are
other ways to improve surrogate ac-
curacy. They should also investigate
alternative methods to make treat-
ment decisions for incapacitated pa-
tients and evaluate whether these
methods more accurately predict pa-
tients’ preferences. Finally, future
studies should assess the impact of re-
lying on surrogates vs alternative
methods and determine whether pa-
tients or their families prefer one
method over the other.

Table 3. Surrogate Accuracy: Effect of Method of Surrogate Selection

Method of Surrogate Selection Accuracy, % 95% CI

Patient designated* 69 63-74
Legally assigned† 68 59-75

Abbreviation: CI, credible interval.
*Surrogates selected by the patient; 108 scenarios, 2068 surrogate-patient pairs.
†Surrogates assigned using legal hierarchy of appropriate state; 43 scenarios, 527 surrogate-patient pairs.

Table 4. Surrogate Accuracy: Effect of Prior Discussion of Patient’s Treatment
Preferences and Values

Accuracy, % 95% CI

Ditto et al12*
With discussion 71 69-74
Without discussion 74 72-77

Matheis-Kraft and Roberto25†
With discussion 58 55-62
Without discussion 64 60-67

Abbreviation: CI, credible interval.
*Scenarios summarized for 9 health states, 315 surrogate-patient pairs.
†Scenarios, 60 surrogate-patient pairs.
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Our analysis has 5 limitations.
First, assessing agreement using the
� statistic was not possible given the
included studies’ presentation of
data. However, we share skepti-
cism expressed elsewhere regard-
ing the appropriateness of the � sta-
tistic for measuring surrogates’
predictive accuracy.21 Second, some
studies classified “uncertain” re-
sponses from patients and surro-
gates as acceptance of the interven-
tion in question, which may have
influenced the results. Third, many
of the scenarios did not provide
possibly relevant data, such as the
patient’s chances of reaching the
described postintervention health
state. While these abbreviated de-
scriptions may mimic clinical un-
certainty, they may have led pa-
tients and surrogates to interpret the
same scenarios in different ways.
Fourth, the existing literature fo-
cuses primarily on surrogates’ abil-
ity to predict patients’ preferences for
lifesaving interventions. The re-
sults may not reflect surrogates’ abil-
ity to predict patients’ preferences for
nonlifesaving interventions. Fifth,
hypothetical scenarios were used to
assess surrogate accuracy. While sur-
rogates may perform differently in
actual cases compared with hypo-
thetical scenarios, it is impossible to
measure surrogate accuracy in ac-
tual cases because it is not possible
to know the preferences of patients
when they are incapacitated.

CONCLUSIONS

On average, patient-designated and
next-of-kin surrogates incorrectlypre-
dict patients’ end-of-life treatment
preferences in one third of cases. Also,
it appears that the 2 most commonly
endorsed methods for improving sur-
rogate accuracy—patient designa-
tion of a surrogate and prior discus-
sion of treatment preferences with
surrogates—are not effective. Assum-
ing one goal of surrogate decision
making is to predict what decision the
patient would have made, future stud-
ies should attempt to identify meth-
ods to improve surrogate accuracy.
They also should consider novel
mechanisms to predict incapaci-
tated patients’ end-of-life treatment

preferences. Alternatively, our data
could imply that it is time to place less
emphasis on predicting patients’ treat-
ment preferences accurately and that
we should begin to assess whether pa-
tients and their families prefer to rely
on surrogates, even when surrogates
fail to predict patients’ treatment pref-
erences accurately. Finally, we should
try to evaluate the impact that vari-
ous methods of making treatment de-
cisions has on surrogates, families,
and loved ones.
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