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Abstract

Objective—To evaluate the effect of (1) patient values as expressed by family members, and (2)

a requirement to document patients’ functional prognosis on intensivists’ intention to discuss

withdrawal of life support in a hypothetical family meeting.

Design—A 3-armed, randomized trial

Setting—179 U.S. hospitals with training programs in critical care accredited by the

Accreditation Council for Graduate Medical Education

Subjects—630 intensivists recruited via e-mail invitation from a database of 1,850 eligible

academic intensivists

Interventions—Each intensivist was randomized to review ten, on-line, clinical scenarios with a

range of illness severities involving a hypothetical patient (Mrs. X). In control-group scenarios,

the patient did not want continued life support without a reasonable chance of independent living.

In the first experimental arm, the patient wanted life support regardless of functional outcome. In

the second experimental arm, patient values were identical to the control group, but intensivists

were required to record the patient’s estimated three-month functional prognosis

Measurements and Main Results—Response to the question: “Would you bring up the

possibility of withdrawing life support with Mrs. X’s family?” answered using a five-point Likert

scale. There was no effect of patient values on whether intensivists intended to discuss withdrawal

of life support (P = 0.81), but intensivists randomized to record functional prognosis were 49%

more likely (95% confidence interval: 20%–85%) to discuss withdrawal.

Conclusions—In this national, scenario-based, randomized trial, patient values had no effect on

intensivists’ decisions to discuss withdrawal of life support with family. However, requiring

intensivists to record patients’ estimated 3-month functional outcome substantially increased their

intention to discuss withdrawal.
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INTRODUCTION

Consensus statements recommend that interdisciplinary family meetings occur for all ICU

patients within five days of admission and include discussions about patient values,

prognosis, and the options of comfort care or withdrawing life support when death is

possible.1–4 However, whether surrogates of critically ill patients are offered comfort care as

a treatment option depends primarily on whether their physician believes life support should

be withheld or withdrawn.5,6 Previous work has documented that physicians are reluctant to

discuss outcomes for critically ill patients in the face of prognostic uncertainty, and

frequently do not ask surrogates about patient values.7–11 How physicians decide whether to

discuss withdrawing life support as an option under these circumstances is unclear.
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In this study, we asked academic intensivists to evaluate a single hypothetical patient, across

each of 10 scenarios representing a wide range of illness severities (probability of in-hospital

mortality 0.35–0.98), and report whether they would discuss withdrawing life support with

her family. Our objectives were to evaluate the effect of (1) patient values as expressed by

family members, and (2) a requirement that intensivists record patients’ 3-month functional

prognoses, on intensivists’ intent to discuss the option of withdrawing life support in a

planned family meeting. We hypothesized that intensivists would be responsive to patient

wishes and would be more likely to discuss withdrawing life support after recording a

functional prognosis.

MATERIALS AND METHODS

Subject Recruitment

A previously described database of academic intensivists was used to recruit faculty from

hospitals with training programs accredited by the Accreditation Council for Graduate

Medical Education (ACGME) in Internal Medicine – Critical Care Medicine,

Anesthesiology – Critical Care Medicine, and Surgical Critical Care.12 The database was

updated in 2012 to include demographic and electronic contact information for 2,482

physicians. Physicians were excluded from randomization if they 1) lacked electronic

contact information (11%), 2) had been invited to participate in the pilot study (11%), 3) had

made a previous request not to be contacted (3%), or 4) contributed to study design or

survey development (<1%) (Figure 1). All randomized physicians received an invitation via

e-mail on November 20th, 2012 to participate in a short survey administered using the

Qualtrics© on-line survey platform as part of a study about ICU physicians’ attitudes about

life support. Recruitment ended December 21st, 2012. The institutional review board of

Johns Hopkins University approved the study.

Clinical Scenarios

All study participants reviewed 10 clinical scenarios involving a 76-year-old female patient

(Mrs. X) admitted to the ICU from the emergency room 72 hours previously with severe,

community-acquired pneumonia and mechanically ventilated for the past 48 hours. The

hypothetical patient was not able to communicate or participate in decision-making, but her

adult children had participated in a family meeting at ICU admission and specified “full-

code” status. In each clinical scenario, background information about the patient and family,

as well as vital signs and lab work from 72-hours post admission, were displayed. The vital

signs and lab work in the 10 scenarios were identical in each study arm, and represented a

wide range of illness severities and associated probabilities of in-hospital mortality. To view

the vital signs and lab work from 3 of the 10 scenarios see Supplemental Digital Content –

Appendix 1 Figure 2. Inhospital mortality probabilities for each scenario were estimated

using the Mortality Probability Model II-72 hours (MPMII-72),15,16 but these probabilities

were not displayed to participants. The 10 scenarios were presented in a randomly generated

order, and respondents were not permitted to skip scenarios or return to previously viewed

scenarios before answering the primary outcome question: “Would you bring up the

possibility of withdrawing life support with Mrs. X’s family?” during a follow-up family

meeting at 72 hours. Participants answered this question using a 5-point Likert scale
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containing the answers “Definitely No”, “Probably No”, “Maybe”, “Probably Yes”, and

“Definitely Yes.”

Trial Interventions

Blocking on physician sex, specialty (medicine, anesthesiology, or surgery), years since

residency, and geographic region of residency was performed prior to participant

randomization.13,14 Within blocks, physicians were randomized to either the control arm, or

one of two experimental arms (Table 1).

In the control arm of this study, the background information stated that, at ICU admission,

the family “did not believe Mrs. X would want to continue life-sustaining treatment if there

was not a reasonable chance that she would eventually return to independent living in her

own home.” In the first experimental arm (“values” group), Mrs. X’s family stated that

“Mrs. X has always been a ‘fighter’ and would want life-sustaining therapy even if her best

possible outcome is transfer to a nursing home where she would receive help with her

activities of daily living.” In the second experimental arm (“prognosis” group) Mrs. X’s

family made statements identical to the control arm. For the complete background

descriptions from each study arm see Supplemental Digital Content - Appendix 1 Figure 1.

In the prognosis group, after reviewing each scenario and before indicating whether they

intended to discuss withdrawing life support, intensivists were asked an additional question:

“What do you believe is Mrs. X’s most likely outcome three months after discharge based

on the information above?” The additional question was answered by selecting one of five

possible answers: 1) Able to live independently with no physical or cognitive decline from

pre-ICU status, 2) Able to live independently with some physical and cognitive decline from

pre-ICU status, 3) Dependent in at least one activity of daily living (ADL) and unable to live

independently, 4) Dependent in all ADLs and unable to live independently, or 5) In-hospital

death.

Statistical analysis

Multivariable regression was used to model physician intent to discuss withdrawal of life

support and to estimate the impact of intervention group on intention to discuss withdrawal,

defined as selecting “Probably Yes” or “Definitely Yes” in response to the primary outcome

question. The model was adjusted for intensivist sex, specialty, region of first residency,

years since first residency, and scenario. Sex, specialty, region, scenario, and intervention

group were modeled as categorical variables. Generalized estimating equations, with an

exchangeable correlation matrix, were used to account for the clustering of responses, by

intensivist, across the 10 scenarios.17 Because bringing up withdrawal was not a rare

outcome, odds ratios were not close approximations of risk ratios between intervention

groups. Therefore, we used the COPY method (C = 1,000) to estimate risk ratios and

improve interpretability.18,19 Among study participants included in the analysis, region of

first residency was missing for 6.2% and year of first residency completion was missing for

15.6%. Missing values for these two variables were imputed using imputation for chained

equations and included in regression analyses.20 All other variables had no missing data.
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Additional sensitivity analyses were performed to ensure model estimates were robust to the

threshold chosen for the outcome definition (e.g. including “Maybe” as an indication of

discussion), and to assess the generalizability of the findings to the full population of

academic intensivists.21,22 To assess whether nonresponse bias might limit the

generalizability of our results, we generated propensity scores to predict trial participation

using boosted classification and regression trees (CART) and all available intensivist

covariates.23 With these methods, each participant was assigned a weight (median = 1.02;

range = 0.34 – 2.26), defined as the marginal probability of completing the questionnaire

divided by their propensity score. The weights were incorporated into multivariable

regression models to assess whether population-weighted effect estimates differed from

unweighted estimates. Analyses were performed using the R programming language

(version 3.0.1; R Development Core Team, including the twang, mice, and geepack

packages).24–27

RESULTS

Participants

Of the 1,850 physicians invited to participate, 726 (39%) from 179 hospitals responded.

Respondents were excluded from analysis if they did not answer all study questions (3%), or

responded “No” to the question: “Have you treated patients in the ICU setting in the last two

years?” (2%). A total of 630 academic intensivists were successfully recruited and included

in analysis with 205, 215, and 210 in the control, “values”, and “prognosis” groups

respectively (Figure 1). Among the analyzed intensivists, 79% were male, 60% specialized

in internal medicine, and 50% completed their first residency at least 18 years ago (Table 2).

Outcomes

The in-hospital mortality rate, as predicted by the MPMII-72, ranged from 35% to 98%

across the 10 randomly sequenced scenarios. The proportion of intensivists selecting

“Probably Yes” or “Definitely Yes” ranged from 3.7% (95% confidence interval (CI):

1.2%-6.3%) in the values group responding to the scenario with the lowest predicted

mortality, to 85.2% (95% CI: 80.4%–90.1%) in the prognosis group responding to the

scenario with highest predicted mortality (Figure 2). The proportion of intensivists in the

control and values groups intending to discuss withdrawal of life support was similar across

all scenarios. In every scenario, the proportion raising withdrawal was greatest in the

prognosis group. The proportion reporting they would “Maybe”, “Probably,” or “Definitely”

discuss withdrawal was significantly greater in the prognosis group than in the control group

in scenarios 3 through 7. The proportion reporting they would “Probably” or “Definitely”

discuss withdrawal was significantly greater in scenarios 3,4, and 6 (Figure 2).

In the prognosis group, the majority of intensivists expected the patient to survive and return

to independent living in the two scenarios with the lowest predicted mortality, to die in-

hospital in the two scenarios with the highest predicted mortality, and to survive but be

unable to live independently in all other scenarios (Figure 3). Intensivists in the prognosis

group indicated they would discuss withdrawal of life support in 88% of the scenarios in

which they expected the patient to die in the hospital (Table 3).
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There was no statistically significant association between any of the known intensivist

characteristics and the primary outcome in the adjusted regression model (Table 4).

Moreover, comparison of results from the randomized “values” experimental group versus

the control group, revealed no significant effect of the family’s statements about the

patient’s wish for continued use of life support on the proportion of intensivists reporting

they would discuss withdrawal of life support (adjusted RR = 1.03; 95% CI: 0.81–1.32; P =

0.81). However, in the adjusted analyses, intensivists in the “prognosis” versus control

group were 49% (95% CI: 20%–85%; P <0.001) more likely to report “probably” or

“definitely” discussing withdrawal of life support. These results remained significant in a

sensitivity analyses in which the outcome definition also included the “Maybe” response

option (P < 0.001). After weighting trial participants to reflect the distribution of

demographic covariates among the 2,482 physicians in the database, results of the

“prognosis” versus control group comparison remained significant (P <0.001) and the

“values” versus control group comparison remained statistically insignificant (P = 0.33).

DISCUSSION

In this scenario-based, randomized trial of 630 academic intensivists from 179 hospitals,

statements made by family members about a hypothetical patient’s desire to continue the use

of life support contingent on her expected functional outcomes had no effect on intensivists’

self-reported intention to discuss withdrawing life support in a planned family meeting.

However requiring intensivists to record the patient’s 3-month, functional outcome made

them significantly more likely to report intent to discuss withdrawal of life support.

In psychology the tendency to place more importance on a factor that a person was

prompted to consider is known as the “focusing effect”.28,29 Our results suggest that cueing

physicians to consider relevant factors, such as functional outcomes or a patient’s goals of

care, when faced with clinical decisions may be an effective use of the focusing effect

phenomenon. Eliciting functional prognoses early in the course of an ICU stay is already a

component of a previously described communication-based model to improve end-of-life

care.30

The lack of association between family statements about patient wishes and intensivists’

intention to discuss withdrawal of life support was unexpected. In a prospective study of

mechanically ventilated patients, physician perception that a patient would not want life

support was strongly associated with actual withdrawal of life support.31 If physician

perception of patient wishes is truly influential, it may be that intensivists in this scenario-

based trial did not believe family statements were accurate representations of patient wishes,

especially since surrogates incorrectly predict treatment preferences for almost one-third of

patients.32 However there is evidence suggesting that when patients directly express their

wishes through advance directives, it does not substantially influence their care at the end of

life.33,34

Although the proportion of intensivists bringing up withdrawal of life support was very

similar across all scenarios in the control versus “values” groups, the difference between the

control versus “prognosis” group varied substantially between scenarios (Figure 2). For the
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first two scenarios, in which the probability of in-hospital death was <50%, and in the last

two scenario in which the probability of in-hospital death was >90%, there was no

significant difference in the proportion of intensivists in the control versus prognosis groups

responding “probably” or “definitely” yes. The impact of prognosticating a 3-month

functional outcome appeared greatest for scenarios in which the majority of intensivists

expected the patient to survive, but become dependent in activities of daily living.

Additionally, unique attributes of scenarios likely influenced physician response. For

example, the proportion of intensivists planning to discuss withdrawal was particularly high,

relative to the MPMII-72 predicted mortality, in scenarios 4 and 6 when compared to

scenario 5 (Figure 2). Similarly, the proportion of intensivists in the prognosis arm of the

study who selected “in-hospital death” as the most likely outcome was greater in scenarios 4

and 6 than in scenarios 3, 5, or 7 (Figure 3). We suspect this is because scenarios 4 and 6

included chronic liver disease as a comorbidity.

Our study has potential limitations. First, intensivist responses to scenarios may not

accurately reflect real-world behavior. In the clinical setting, recording a functional

prognosis might have more or less impact on intensivist actions depending on where such a

prognosis is recorded, how it is used, and who is able to access the information. However,

the use of a hypothetical patient scenario was necessary to permit a randomized trial design

for isolating the potential cause-effect association of documenting functional prognosis on

intention to discuss withdrawal of life support. Second, we cannot assume that our findings

are generalizable to clinical situations not represented by our study scenario. For example,

we do not know how our results might have differed if the patient had been younger, male,

chronically ill, or ventilated for a longer duration, or if a prognosis had been required for a

patient whose family preferred aggressive treatment regardless of expected outcome. Third,

we were limited to recruiting participants from an existing database of academic intensivists

from hospitals with training programs in critical care which limits generalizability. Finally it

is possible that intensivists recruited into the study were more interested in patient-physician

communication or end-of-life care than non-participants. The effects of patient values or

reporting a functional prognosis could have been different for physicians with less interest.35

However, such nonresponse bias is lessened by two observations: (1) measured physician

characteristics were similar across non-respondents, early respondents, and late respondents

(see Supplemental Digital Content - Appendix 1 Table 1), and (2) analyses weighted for

physicians’ propensities to respond produced similar results as the original unweighted

analyses.36,37

CONCLUSION

In summary, this scenario-based, randomized trial found no effect of family statements

about patient values on intensivists’ self-reported intent to discuss withdrawal of life support

in a hypothetic family meeting. However, requiring intensivists to record the patient’s most

likely 3-month functional outcome significantly increased the proportion of intensivists

reporting they would discuss withdrawal of life support. Future studies in clinical settings

are warranted to explore the effects of interventions that focus clinicians on functional

outcomes prior to discussing treatment options with critically ill patients and their families.
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Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. Recruitment, randomization, and exclusion criteria
“No Response” is defined as never clicking the web link to the study survey in the invitation

e-mail. “Not completed” means that the web link to the study survey was clicked, but not all

survey questions were answered. “Not practicing” indicates that the physician selected “No”

in response to the survey question: “Have you treated patients in the ICU setting in the last

two years?”
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Figure 2. Intensivist response to the question “Would you bring up the possibility of
withdrawing life support with Mrs. X’s family?”
Study participants responded using a 5-point Likert scale containing: Definitely No,

Probably No, Maybe, Probably Yes, and Definitely Yes. Probability of in-hospital mortality

was calculated using the Mortality Probability Model II – 72 Hours (MPMII –72). Bars

depict 95% confidence intervals for the proportion of intensivists selecting Maybe, Probably

Yes, or Definitely Yes for plot on left and Probably Yes or Definitely yes for plot on right.

The X-coordinates of over-lapping confidence intervals have been jittered to avoid overlap.

Lines are loess curves generated using a bandwidth of 0.5.
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Figure 3. Three-month, function prognosis as predicted by 210 intensivists
The 210 intensivists in the second experimental arm of the study (prognosis group) recorded

estimates of the most likely 3-month, functional outcome for each of 10 scenarios using a

scale with the options: 1) Able to live independently with no physical or cognitive decline

from pre-ICU status, 2) Able to live independently with some physical and cognitive decline

from pre-ICU status, 3) Dependent in at least one ADL and unable to live independently, 4)

Dependent in all activities of daily living and unable to live independently, or 5) In-hospital

death. Scenarios are displayed by MPMII-72 probability of in-hospital mortality from left to

right.
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