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Abstract

OBJECTIVES: Optimistic expectations about prognosis by surrogate decision-makers in ICUs
are common, but there are few data about the causes and clinical consequences. Our objective was
to determine the causes of optimistic expectations about prognosis among surrogates and whether
it is associated with more use of life support at the end of life.

DESIGN: Prospective, multicenter cohort study from 2009-2012.
SETTING: Twelve ICUs from multiple regions of the United States.

PARTICIPANTS: The surrogates and physicians of 275 incapacitated ICU patients at high risk of
death.

MEASUREMENTS & MAIN RESULTS: Surrogates and physicians completed a validated
instrument assessing their prognostic expectations for hospital survival. We determined the
proportion of surrogates with optimistic expectations, defined as a prognostic estimate that was at
least 20% more optimistic than the physician’s, then determined how frequently this arose from
surrogates miscomprehending the physicians’ prognosis versus holding more hopeful beliefs
compared to the physician. We used multivariable regression to examine whether optimistic
expectations were associated with length of stay, stratified by survival status, and time to
withdrawal of life support among nonsurvivors.

Overall, 45% of surrogates (95% Cl 38-51%) held optimistic expectations about prognosis, which
arose from a combination of misunderstanding the physician’s prognostic expectations and from
holding more hopeful beliefs compared to the physician. Optimistic expectations by surrogates
were associated with significantly longer duration of ICU treatment among nonsurvivors before
death (B-coefficient= 0.44; 95% CI: 0.05-0.83; p=0.027), corresponding to a 56% longer ICU stay.
This difference was associated with a significantly longer time to withdrawal of life support
among dying patients whose surrogates had optimistic prognostic expectations compared to this
who did not (B coefficient= 0.61; 95% CI: 0.16-1.07; p=0.009).

CONCLUSIONS: The prevalent optimism about prognosis among surrogates in ICUs arises both
from surrogates’ miscomprehension of physicians’ prognostications and from surrogates holding
more hopeful beliefs. This optimism is associated with longer duration of life support at the end of
life.

summary:
In a multicenter study, optimism about prognosis by surrogates was common & associated with
more use of life support in dying patients.
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BACKGROUND

Hundreds of thousands of patients annually die in or shortly after an ICU admission,
generally after decisions to forego life-sustaining treatments.1=3 In most cases, patients are
too ill to participate in these decisions and clinicians therefore turn to patients’ surrogate
decision-makers to help make end-of-life decisions that align with the patient’s values and
preferences.34 In order to be informed participants in decision-making, surrogates need a
clear understanding of the patient’s prognosis with intensive treatment. However, numerous
studies suggest that surrogates of patients with advanced illness often have overly optimistic
expectations about prognosis.>-8 Although there is inherent uncertainty in physicians’
predications for individual patients, physicians’ survival predictions are significantly more
accurate than surrogates’ in the setting of critical illness.8 ICU physicians’ discriminant
accuracy is also superior to existing risk prediction models.10 Physicians’ judgments of a
poor prognosis are independently predictive of patient outcomes among patients who died
receiving full life support, lessening concerns that physicians’ prognostic accuracy is solely
a result of a self-fulfilling prophecy.! Despite the imperfect accuracy of physicians’
prognostications, surrogate decision-makers highly value physicians’ predications, and the

vast majority of surrogates wish to hear physicians’ prognostications despite this uncertainty.
12

Although clinicians cite unrealistic expectations about prognosis by surrogates as a barrier to
good decision-making in advanced illness!3, there are two important gaps in knowledge
about this issue. First, there is a paucity of empirical data about the causes of surrogates’
optimistic expectations. The prevailing assumption is that surrogates’ optimistic expectations
arise from miscomprehension of physicians’ prognostications. However, insights from
decision sciencel4 as well as single-center studies in ICUs815-18 syggest that cognitive
biases-rather than solely misunderstandings-may also contribute. One such bias that may be
relevant, termed the better-than-average effect, is the tendency of individuals to rate
themselves as more likely to have better outcomes than their peers.14 Lack of knowledge of
the causes of surrogates’ misperceptions about prognosis makes it difficult to know how to
best intervene to improve communication about prognosis.

Second, it is uncertain whether surrogates’ optimistic expectations about prognosis
contribute to more intensive treatment at the end of life. According to traditional decision
theory (e.g., expected utility theory), individuals will be less willing to authorize intensive
treatment as the likelihood of a good outcome diminishes.1® However, modern decision
theory suggests that individuals do not behave in purely rational ways and instead that
decisions may be influenced by strong emotions and a variety of cognitive biases.2? For
example, some have argued that the emotional difficulty of authorizing treatment withdrawal
for another person may make surrogates continue life support in the face of a poor
prognosis.2! Using hypothetical vignettes with ICU surrogates, Zier and colleagues found
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that 25% of surrogates were unwilling to withdraw life support when informed that the
treating physician judged there to be a <1% chance of survival to hospital discharge.22
Therefore, it remains uncertain whether improving the effectiveness of communication about
prognosis should be expected to change end-of-life treatment decisions.

We therefore conducted this prospective, multi-center cohort study to determine the
prevalence and causes of optimistic expectations about prognosis among surrogates of ICU
patients and whether surrogates’ optimistic expectations are associated with health care
utilization at the end of life.

Study Design:

From October 2009 through October 2012, we conducted a prospective multi-center cohort
study in 12 ICUs in the NHLBI ARDS Clinical Trials Network. The medical centers were
located in California, Massachusetts, North Carolina, Pennsylvania, and Washington.

Patients and Procedures

We enrolled incapacitated, mechanically ventilated, adult patients at high risk of death or
severe, long-term functional impairment, their surrogate decision-makers, and their
attending physician. Patient inclusion criteria included lack of decision making capacity, a
diagnosis of ARDS using traditional clinical criteria?3, an APACHE 11 score > 25 or = 50%
chance of severe long-term functional impairment as judged by their attending physician
(defined as requiring ongoing assistance with at least two activities of daily living).
Decisional incapacity was determined by clinical assessment by the patient’s treating
physician. We excluded patients who were awaiting organ transplantation, actively dying, or
had no surrogate available. We enrolled the patient’s legally designated surrogate decision-
maker. If there was no legally designated surrogate, we enrolled the individual acting as the
patient’s decision maker for clinical care decisions. We excluded individuals who were not
able to complete study procedures in English. We enrolled the patient’s attending physician
of record or his/her designee, defined as a physician directly supervised by the attending
physician. This study was approved by the Institutional Review Board of each participating
institution. All participants provided written consent for all study procedures; the patient’s
surrogate provided proxy consent for review of the patient’s medical record.

On patients’ fifth day of mechanical ventilation and within one hour of each other,
surrogates and physicians independently estimated the likelihood that the patient would
survive the hospitalization using a previously validated question: “What do you think are the
chances that your loved one/the patient will survive this hospitalization if the current plan of
care stays the same?”18:24 Figure 1 illustrates the probability scale used to record subject’s
prognostic estimates. To minimize the chance of response errors among participants with
limited numeracy, the anchors on the response scale contained non-numeric expressions of
risk (i.e., “No chance of survival” and “Will definitely survive”). Such scales are well
validated to assess risk perceptions and may be less affected by limited numeracy than other
methods to elicit quantitative risk estimates.25-27 Surrogates and physicians were blinded to
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the other’s response. Surrogates also recorded what they perceived to be the physician’s
prognostic expectation with the following question: “If you had to guess, what do you think
the doctor thinks is the chance that your loved one will survive this hospitalization if the
current plan of care stays the same?” All data was collected after at least one family meeting
had occurred.

Appendix C describes other covariates recorded from surrogate decision-makers and
physicians, including surrogates’ trust in physicians, health literacy, religiosity, quality of
communication with physicians, and symptoms of depression.

Outcome Measures

We quantified the proportion of surrogates with optimistic expectations about prognosis
compared to the treating physicians, defined as the surrogate’s prognostic estimate being at
least 20% more optimistic than the physician’s. The rationale for choosing a 20% difference
as clinically significant is that prior studies using hypothetical cases suggest that changes in
prognostic expectations of roughly this magnitude are associated with changes in patients’
willingness to accept life support.28.29

To determine how often surrogates’ optimistic expectations about prognosis arose from
misunderstanding the physician’s prognostic expectations, we determined the proportion of
cases in which there was a difference between the physician’s estimate and the surrogate’s
best guess of the physicians’ prognostic expectations, which indicated misunderstanding. To
determine the frequency with which prognostic discordance arose from different beliefs
about prognosis by surrogates and physicians, we determined the proportion of cases in
which there was a difference between the surrogate’s perception of the physicians’
prognostic expectations and the surrogate’s own prognostic estimate.

At the time of hospital discharge, we abstracted from the medical record the ICU and
hospital length of stay, the duration of mechanical ventilation, the incidence and timing of
withdrawal of life support, and patients’ vital status.

Statistical Analyses

We calculated that a sample size of 275 patients with APACHE Il score = 25 would result in
a sample with 105 patients who died, which would yield 80% power to detect a correlation
of at least 0.26 between optimistic expectations by surrogates and length of stay on a two-
sided 0.05 level test. This sample size also gives 80% power to detect a multiple R-squared
as small as 0.11, equivalent to multiple correlation of 0.33, in a multiple linear regression
with 5 predictors using a two-sided alpha error of 0.05.

We performed linear regressions to evaluate the relationship between optimistic expectations
by surrogates and 1) duration of ICU stay, 2) duration of mechanical ventilation, and 3) time
to withdrawal of life support. These variables were right-skewed using the Shapiro-Wilk
test; therefore log-transformation of the outcome variables was required to normalize the
variables before fitting them into linear regression models. We also performed multilevel
modeling to assess for physician-level clustering, which did not reveal significant clustering.
To assess for clustering by study site, we performed likelihood ratio tests, which showed no
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statistical difference in using ordinary least square regression as opposed to multilevel
regression clustering by sites. We therefore present results of standard linear regressions. We
identified confounding variables at the patient, clinician, and surrogate level using
significance test methods.30 We first identified factors associated with length of stay in the
univariate analyses with a p-value < 0.20 (Appendix A). Then we used stepwise regression
to select the subset of factors to be incorporated into the multivariable model. We performed
similar linear regressions for patients who survived to hospital discharge.

We used logistic regression and the variable selection strategy described above to examine
whether optimistic expectations by surrogates were associated with higher odds of patient
survival to hospital discharge. All analyses were performed with Stata version 14.0 (College
Station, TX).

Among 405 eligible patients, surrogate decision makers for 275 agreed to participate, for an
overall enrollment rate of 68%. All 150 physicians who treated these patients agreed to
participate in the study. There were no differences in the demographic characteristics of
enrolled vs non-enrolled patients (Supplemental materials- appendix B). Tables 1, 2, and 3
list characteristics of the enrolled patients, surrogates and physicians. The in-hospital
mortality rate was 44% (122 of 275; 95% CI 39-50%)

Prevalence of Optimistic Prognostic Expectations by Surrogates

Overall, 45% of surrogate decision makers (109 of 245; 95% CI 38-51%) held prognostic
expectations that were at least 20% more optimistic that the physician’s. Among these
patients, the average prognostic estimates for hospital survival among surrogates and
physicians were 86% (+19) and 48% (+26), respectively. Among the 107 patients who died,
optimistic expectations by surrogates were present in 42% (45 of 107; 95% CI 33-51%) of
surrogates. Among these cases, the mean + SD prognostic estimates for hospital survival
from surrogates and physicians were 79.4% + 21.0 and 36.4% = 26.5, respectively.
Appendix C contains a summary of the discriminant accuracy and calibration of physicians’
and surrogates’ predictions.

Sources of Optimistic Prognostic Expectations by Surrogates

In 52 of 109 cases (48%), the discordance arose from the surrogate misunderstanding the
physician’s prognostic expectations. In 49 (45%) cases, the discordance arose from both
surrogates misunderstanding physicians’ prognostic expectations and from surrogates
holding systematically more hopeful beliefs about the patient’s prognosis compared to what
they heard from the physicians. In 7 (6%) cases, the prognostic discordance was caused only
by surrogates holding more hopeful beliefs about the patient’s prognosis compared to what
they heard from the physician. Data were missing from 1 surrogate who did not respond to
the question eliciting what they thought the physicians’ prognosis estimate was.
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Optimism by Surrogates and Patient Survival

Association

In a multivariable model adjusted for patient age and APACHE I, there was no significant
association between higher levels of optimism by surrogates and patients” odds of survival to
hospital discharge (OR 1.39 (95% CI 0.80-2.41); p=0.25).

between Optimistic Prognostic Expectations and Healthcare Utilization

Among patients who died in the hospital, the median unadjusted ICU length of stay and
duration of mechanical ventilation were 8 days (IQR 4-15) and 8 days (IQR 3-15); 75% (91
of 122) of deaths occurred after life support was withdrawn and an additional 13% (16 of
122) occurred after life support was withheld (Appendix D). In a multivariable model after
log-transformation and adjustment for severity of illness (APACHE I1), surrogate race, and
relationship to the patient, optimistic expectations by surrogates were associated with a
significantly longer ICU stay (B coefficient= 0.44; 95% CI: 0.05-0.83; p=0.027),
corresponding to a 56% longer hospital stay before death (Table 4). Optimistic expectations
were also associated with a significantly longer time to withdrawal of life support among
dying patients (B coefficient= 0.61; 95% CI: 0.16-1.07; p=0.009), corresponding to on
average 6.5 more days of life support before death. Among patients who survived their
hospitalization, optimistic expectations by surrogates were not associated with longer
hospital ICU stay (p=0.78). (Appendix E).

We conducted two sensitivity analyses to verify that the relationship between optimistic
expectations and duration of intensive treatment at the end of life is robust to different
analytic approaches. Both yielded qualitatively similar conclusions to those from the main
analysis (Appendix F).

First, we used an alternative definition of optimistic expectations: a survival expectancy ratio
(SER) exceeding 1.2. The SER is the ratio of the surrogate’s prognostic expectations to the
physician’s expectations. The use of such ratios has previously been used to quantify
discrepancies between physicians’ and patients’ prognostic estimates.(24) A potential
advantage of the SER compared to a choosing a single absolute difference to signify
prognostic discordance is that it may better account for the possibility that as the patient’s
prognosis worsens smaller difference between clinician’s and surrogate’s expectations may
be important.

Second, we maintained the original definition of optimistic expectations and excluded
patients for whom the treating physician judged that the patient had >80% chance of
survival; the rationale for this analysis is that the lack of optimistic expectations in these
cases arises because the physician’s expectations of survival are so high in these patients that
surrogates cannot be 20% more optimistic.

DISCUSSION

We found that nearly half of surrogate decision-makers for incapacitated ICU patients at
high risk of death or severe disability held substantially more optimistic expectations about
prognosis compared to the treating physicians. These expectations arose from both
misunderstandings by surrogates of physicians’ prognoses as well as from surrogates
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holding more optimistic beliefs about the patient’s prognosis compared to what they heard
from the physician. Optimistic expectations by surrogates were associated with significantly
longer duration of intensive treatment at the end of life without an increase in survival.

Our results suggest that problems persist with clinician-family communication in ICUs,
despite substantial efforts in the last two decades to improve this aspect of ICU care. The
prevalence of misperceptions about prognosis observed in our study was similar to that
documented by Azoulay et al. in 2000° and also similar to those observed in more recent
single-center studies.®8 The lack of improvement in this particular aspect of end-of-life care
is consistent with published reports that patients’ and families’ perceptions of the quality of
end-of-life care have not improved in the last decade.3!

The results of the present study suggest that the findings from prior single-center® and
simulation-based studies'6-18 on this topic are broadly generalizable. Specifically, our data
indicate that surrogates’ optimism about prognosis arises from both miscomprehension by
surrogates of physicians’ expectations as well as from surrogates holding systematically
more optimistic beliefs than what they heard from the physicians. These findings fit with
insights from decision psychology about optimism bias, which is the tendency of individuals
to view themselves as more likely to have good outcomes compared to others.14 Taken
together, these studies suggest that interventions to improve communication about prognosis
need to address both the comprehensibility of prognostic information, and also attend to the
psychological and affective complexity for surrogates coming to terms with news of a poor
prognosis, 15-17,32-34

It is uncertain how to intervene to improve the accuracy of surrogates’ prognostic
expectations. In fact, expert clinicians such as palliative care consultants often avoid direct
attempts to change surrogates’ prognostic expectations, and instead align with surrogates’
optimism, attend to their emotions, and gently help them move in the direction of
acceptance.3® A recent trial testing the effect of trained interventionists providing clear
prognostic information to surrogates in ICUs found no impact on treatment decisions, but
more psychological distress among surrogates in the intervention arm.36 One possible
explanation for these findings is that the protocolized intervention did not allow the
interventionists to longitudinally support surrogates through the emotional difficulty of
receiving news of a loved one’s poor prognosis.

The finding that optimism about prognosis by surrogates is associated with more invasive
treatment at the end of life highlights the potential clinical and economic consequences of
ineffective communication in ICUs. Our results may partially explain the results of the
SUPPORT trial, which showed no effect on health care utilization near the end of life from
an intervention in which physicians were provided with model-derived prognostic estimates
for patients with serious illness.3’ In the SUPPORT trial physicians rarely shared the
prognostic estimates with patients/surrogates, yet our data suggest that surrogates’
prognostic expectations-which differ from physicians’- may substantially influence
utilization. Our results are consistent with studies of nursing home residents and elderly
outpatients, which reported that individuals’ were less willing to authorize intensive
treatment when they had accurate expectations about prognosis.29-38
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This study has several limitations. First, all study ICUs had academic affiliations, and
therefore it is uncertain whether our findings can be generalized to non-academic settings
and regions of the U.S. not represented in the trial sites. Second, the cohort was
predominantly Caucasian, and these results may not generalize to other racial and ethnic
groups. Third, the cohort study design does not allow us to make causal inferences from the
observed associations. Fourth, due to the logistical challenges of studying surrogate
decision-makers in crisis situations, we did not make serial measurements of prognostic
estimates and therefore were not able to quantify the natural history of surrogates’
prognostic expectations during a terminal hospitalization and how this relates to decisions
about life support.

This multicenter study shows that optimistic expectations about prognosis are prevalent
among surrogates of patients with advanced critical illness, arise from both
misunderstandings by surrogates and from surrogates holding more hopeful beliefs than
what they heard from physicians, and are associated with a longer duration of intensive
treatment at the end of life. These findings underscore the need to develop strategies to
improve the comprehensibility of physicians’ prognostications, and also to attend to the
emotional and psychological challenges surrogates face when confronted with news of a
poor prognosis.
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Key points:

We conducted a multicenter prospective cohort study to determine the causes of
optimistic expectations about prognosis among surrogates in ICUs and whether they are
associated with more use of life support at the end of life. We found that optimism about
prognosis is prevalent among surrogates and arises both from surrogates’
miscomprehension of physicians’ prognostications and from surrogates holding more
hopeful beliefs. This optimism is associated with longer duration of life support at the
end of life.
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FIGURE 1. Outcome Measure to Assess Surrogates’ Perceptions of Prognosis

What do you think are the chances that your family member will survive this

Page 13

hospitalization if the current plan of care stays the same? Place a mark on the line to

indicate your estimate.
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TABLE 1.
CHARACTERISTICS OF THE ENROLLED PATIENTS

Total Surrogate does not have Surrogate has optimistic
e [& optimistic prognostic prognostic expectations a
Characteristic N=275" expectations (N=121) p
(N=124)
Age, year Mean 58.2, Mean 57.7, Mean 59.4, 0.434
SD 16.5 SD 16.3 SD 16.5 ’
Sex (male) 152 (55.3) 62 (50.0) 69 (57.0) 0.306
Hispanic 21(9.0) 10 (9.2) 11 (10.6) 0.820
Race 222 (81.9) 107 (87.7) 91 (76.5)
White 31(11.4) 10 (8.2) 18 (15.1)
Black 13 (4.8) 3(2.5) 8(6.7) 0.084
Asian 2(0.7) 1(0.8) 0 '
Native American 3(1.1) 1(0.8) 2(1.7)
Multiethnic
Admission source 142 (51.8) 61 (49.2) 67 (55.4)
Home 113 (41.2) 53 (42.7) 45(37.2)
Acute care facility/Outside hospital 4 (1.5) 4(3.2) 0
Long-term acute care facility 11 (4.0 4(3.2) 7(5.8) 0.280
Skilled nursing facility 2(0.7) 1(0.8) 1(0.8)
Rehabilitation center 2(0.7) 1(0.8) 1(0.8)
Other
- . b 134 (36.1) 64 (37.2) 61 (38.9)
Admission diagnosis 105 (28.3) 48 (27.9) 45 (28.7)
c g y | u 36 (9.7) 20 (11.6) 11 (7.0)
Ggﬂ;g‘é‘;‘f;g&" 34(9.2) 13 (7.6) 16 (10.2)
h - 28 (7.5) 11 (6.4) 12 (7.6) 0.636
$astromtestmal 20 (5.4) 11 (6.4) 5(3.2)
NreaLTrr:I%gic failure 10(2.7) 3(L7) 5(32)
Hematologic 4(1.1) 2(1.2) 2(1.3)
Metabolic
APACHE 1 score at enrollment Mean 31.6, Mean 30.9, Mean 32.2, 0.042
SD (5.2) SD5.3 SD 5.0 '
APACHE Il score on the patient’s fifth day Mean 26.6, Mean 25.6, Mean 27.3, 0.043
on mechanical ventilation SD (6.7) SD (7.0) SD (6.0) )
Full code at enrollment 245 (89.1) 114 (91.9) 104 (86.0) 0.156
Survival estimate by the surrogate, % Mean 71.4, Mean 59.5, Mean 82.9, <0.001
SD 324 SD 36.8 SD 22.2 :
Survival prognostication by the clinician, Mean 55.2, Mean 63.7, Mean 47.3, <0.001
% SD 29.7 SD 30.9 SD 26.0 '
In-hospital mortality 122 (44.4) 55 (44.4) 52 (43.0) 0.898
Length of ICU stay from enrollment, day Mean 16.3, Mean 14.5, Mean 18.2, 0.150
SD 19.7 SD 154 SD 23.6 ’

*
Physician-surrogate discordance score can be determined only in 245 patients due to missing data on physicians’ or surrogates’ prognostications
in 30 cases

a . . . . N . . . N
Comparison tests used were t-test and Fisher’s exact test, comparing surrogates with optimistic prognostic expectations to those without optimistic
prognostic expectations.

A patient may have more than one admission diagnoses. Total number of listed diagnoses is 371.
Definition of abbreviations. APACHE Il = Acute Physiology and Chronic Health Evaluation 1I; ICU = intensive care unit.

Data are presented as no. (%) unless otherwise noted.
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TABLE 2.
CHARACTERISTICS OF THE ENROLLED SURROGATES
Total Without optimistic With optimistic prognostic
Characteristic (N=271) prognostic expectations expectations pa
B (N=124) (N=121)
Age, year Mean 52.6, SD 13.2 Mean 52.0, Mean 52.9, 0566
SD 13.2 SD 13.0 '
Sex (male) 85 (31.4) 38(31.2) 37 (30.8) 0.999
Hispanic 23 (8.5) 9(7.4) 14 (11.7) 0.280
Race 210 (79.6) 102 (85.7) 84 (71.8)
White 28 (10.6) 7(5.9) 19 (16.2)
Black 15 (5.7) 4(3.4) 9(7.7) 0018
Asian 2(0.8) 2(17) 0 '
Native American 9(34) 4(3.4) 5(4.3)
Multiracial
Education 19 (7.0) 7(5.7) 10 (8.3)
Some high school or less than high school 73(26.9) 29 (23.8) 35(29.1)
High school graduate 68 (25.1) 30 (24.6) 31 (25.8)
Some college 58 (21.4) 28 (23.0) 25 (20.8) 0.567
College graduate 53 (19.6) 28 (23.0) 19 (15.8)
Post graduate, graduate, professional
education
Main Language 249 (92.2) 114 (93.4) 108 (90.8)
English 21(7.8) 8(6.6) 11(9.2) 0.481
Other language
Religion 77 (30.4) 34 (29.6) 35(31.8)
Catholic 126 (49.8) 57 (49.6) 56 (50.9)
Other Christian 11 (4.4) 3(2.6) 6 (5.5) 0.448
Other 39 (15.4) 21(18.3) 13 (11.8)
Atheist/None/No affiliation
Importance of religion 132 (48.9) 54 (44.3) 68 (57.1)
Very important 86 (31.9) 39 (32.0) 34 (28.6)
Fairly important 32 (11.9) 16 (13.1) 13 (10.9) 0.072
Somewhat important 20 (7.4) 13 (10.7) 4(3.4)
Not at all important
Relationship to patient 106 (39.1) 42 (34.4) 55 (45.8)
Spouse/partner 86 (31.7) 38(31.2) 40 (33.3)
Child 25(9.2) 16 (13.1) 6(5.0) 0.106
Sibling 41 (15.1) 19 (15.6) 15 (12.5) '
Parent 13 (4.8) 7(5.7) 4(3.3)
Other
Lipkus numeracy scale (score 0-11, higher Mean 6.6, SD 3.2 Mean 7.1, Mean 6.2,
score indicates better understanding of math SD2.9 SD 3.3 0.020
and probability)
STOFHLA (score 0-36, higher score Mean 33.4, SD 6.1 Mean 33.7, Mean 33.1, 0.460
indicates more health literacy) SD5.4 SD 6.7 ’
LOTR (score 0-24, higher score indicates Mean 16.8, SD 3.9 Mean 16.5, Mean 17.2, 0.162
more optimistic) SD 3.8 SD3.9 ’
PHQ?9 (score 0-27, higher score indicates Mean 7.3, SD 4.9 Mean 8.0, Mean 6.0, 0.002
more severe depression) SD 4.8 SD 4.7 :
GAD?7 (score 0-21, higher score indicates Mean 8.3, SD 5.3 Mean 8.9, Mean 7.2, 0012
more anxiety) SD5.3 SD5.0 ’
Had prior conversation with the patient about
advance care planning 191 (70.7) 80 (65.6) 91 (76.5) 0.067
Has past experience as a surrogate decision- 145 (53.7) 66 (54.6) 64 (53.3) 0897
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Without optimistic

With optimistic prognostic

Characteristic (NTE’;JJ_) prognostic expectations expectations pa
B (N=124) (N=121)
Self-rating in knowing what the patient wants Mean 8.3, SD 2.3 Mean 8.2, Mean 8.6,
(score 0-10, higher score indicates knowing SD24 SD 2.2 0.255
the patient’s wants very well)
Wake Forest Physician Trust Scale Mean 21.7, Mean 21.8, Mean 21.5, 0542
SD 3.6 SD 3.7 SD 3.6 '

271 surrogate completed baseline questionnaire. Physician-surrogate discordance score cannot be determined in 30 surrogates (4 of which did not

complete the baseline questionnaire).

Definitions of abbreviations. STOFHLA = Short Test of Functional Health Literacy in Adults; LOTR = Revised Life Orientation Test; PHQ9 =
Patient Health Questionnaire-9; GAD7 = Generalized Anxiety Disorder 7-item; SER= Survival Expectancy Ratio

Data are presented as no. (%) unless otherwise noted.

a . . . . R . . . N
Comparison tests used were t-test and Fisher’s exact test, comparing surrogates with optimistic prognostic expectations to those without optimistic

prognostic expectations.

Crit Care Med. Author manuscript; available in PMC 2020 September 01.



1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuen Joyiny

White et al.

TABLE 3.

CHARACTERISTICS OF THE ENROLLED CLINICIANS
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Surrogate does not have

L Total optimistic prognostic Surrogate has optimistic c
Characteristic (N=149)% expectations prognostic expectations P
(N:124)b (N:121)b
Age, year Mean 38.9, Mean 40.8, Mean 40.4, 0.750
SD 10.0 SD9.7 SD 10.9
Sex (male) 103 (69.1) 94 (75.8) 86 (71.1) 0.470
Hispanic 8(5.4) 10 (8.1) 6 (5.0) 0.439
Race 110 (76.9) 95 (79.2) 94 (79.0) 0.734
White 5(3.5) 3(2.5) 3(2.5)
Black 25 (17.5) 21(17.5) 20 (16.8)
Asian 1(0.7) 1(0.8) 0
Pacific Islander 2(1.9) 0 2(1.7)
Multiethnic
Medical practice duration, year Mean 8.7, Mean 10.5, Mean 10.4, 0.928
SD 9.6 SD9.8 SD 10.0
Training level 77 (51.3) 79 (63.7) 72 (59.5)
Attending 41 (27.3) 28 (22.6) 35(28.9)
Fellow 30 (20.0) 15 (12.1) 14 (11.6) 0.427
Resident 2(1.3) 2(1.6) 0
Nurse practitioner
. d 83 (67.5) 79 (73.8) 85 (78.0)
Specialty i 9(7.3) 3(2.8) 8(7.3)
nternal mecicine 26 (21.1) 21 (19.6) 13 (11.9)
énesthesmlogy 1(08) 1(09) 0 0.220
urgery
Neurology 4(3.3) 3(2.8) 3(2.8)
Other
Self-rating of skillfulness in discussing Mean 7.7, Mean 7.9, Mean 8.0, 0.933
prognosis (score 0-10, 10 indicates SD14 SD14 SD14
extremely skilled)
Self-rating of skillfulness in guiding Mean 7.8, Mean 8.0, Mean 8.0, 0.805
surrogates through making decisions about SD 1.3 SD1.3 SD 1.3

life support (score 0-10, 10 indicates

extremely skilled)

a L . .
There are 150 clinicians in the study but 149 completed the questionnaire

b L -
Due to the nature of the division, a clinician may be represented more than once

Comparison tests used were t-test and Fisher’s exact test, comparing surrogates with optimistic prognostic expectations to those without optimistic

prognostic expectations.

d, . . . I
Applicable among attendings and fellows only (n=118). Total number exceeds 118 due to some physicians have more than one specialties.

Data are presented as no. (%) unless otherwise noted.
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TABLE 4.

MULTIPLE VARIABLE ANALYSIS SHOWING ADJUSTED ASSOCIATION BETWEEN OPTIMISTIC
EXPECTATIONS BY SURROGATES AND DURATION OF ICU TREATMENT AT THE END OF LIFE

Regression Coefficient for Surrogates with Optimistic ab
Outcome of regression model Prognostic Expectations” Change from the Mean p
(95% Cl) (% change)
ICU length of stay 0.4 (0.05- O.83)d +7.7 days 0.027
Length of mechanical ventilation 0.30 (_0_10_0_71)5 +5.4 days 0.139
Time to withdrawal of life support 061 (0.16_1.07)6’ +6.5 days 0.009

*
Optimistic prognostic expectations by surrogates is defined as when the surrogate’s prediction of the chance of hospital survival is at least 20%
greater than the physician’s.

laAmong the patients who died, the mean (median) ICU length of stay is=13.9 days (8 days), the mean (median) length of mechanical ventilation
is=15.1 days (8 days), and the mean (median) time to withdrawal of life support is 14.5 days (8 days).

The % change from the mean is computed by exponentiating the coefficient (beta) from the regression with log-transformed outcome

Adjusted for the following factors: the patient’s APACHE 11 score on the fifth day on mechanical ventilation (the same day prognostic estimates
were taken), and surrogate’s relationship to the patient

Adjusted for the following factors: the patient’s APACHE I score on the fifth day on mechanical ventilation (the same day prognostic estimates
were taken), surrogate’s relationship to the patient, and surrogate’s race (non-Hispanic black vs. other)

eAdjusted for the following factors: the patient’s age and APACHE 11 score on the fifth day on mechanical ventilation (the same day prognostic
estimates were taken)

Definition of abbreviations. ICU = intensive care unit; APACHE Il = Acute Physiology and Chronic Health Evaluation 1.
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