
RESEARCH ARTICLE

Prognostic Language in Critical Neurologic Illness
A Multicenter Mixed-Methods Study

Adeline Goss, MD, Connie Ge, MD, Sybil Crawford, PhD, Kelsey Goostrey, MPH,

Praewpannanrai Buddadhumaruk, MS, RN, Catherine L. Hough, MD, MSc, Bernard Lo, MD,

Shannon Carson, MD, Jay Steingrub, MD, Douglas B. White, MD, MAS, and Susanne Muehlschlegel, MD, MPH

Neurology® 2023;101:e558-e569. doi:10.1212/WNL.0000000000207462

Correspondence

Dr. Muehlschlegel

susanne.muehlschlegel@

umassmed.edu

Abstract
Background and Objectives
There are no evidence-based guidelines for discussing prognosis in critical neurologic illness,
but in general, experts recommend that clinicians communicate prognosis using estimates, such
as numerical or qualitative expressions of risk. Little is known about how real-world clinicians
communicate prognosis in critical neurologic illness. Our primary objective was to characterize
prognostic language clinicians used in critical neurologic illness. We additionally explored
whether prognostic language differed between prognostic domains (e.g., survival, cognition).

Methods
We conducted a multicenter cross-sectional mixed-methods study analyzing deidentified
transcripts of audio-recorded clinician-family meetings for patients with neurologic illness
requiring intensive care (e.g., intracerebral hemorrhage, traumatic brain injury, severe stroke)
from 7 US centers. Two coders assigned codes for prognostic language type and domain of
prognosis to each clinician prognostic statement. Prognostic language was coded as probabi-
listic (estimating the likelihood of an outcome occurring, e.g., “80% survival”; “She’ll probably
survive”) or nonprobabilistic (characterizing outcomes without offering likelihood; e.g., “She
may not survive”). We applied univariate and multivariate binomial logistic regression to
examine independent associations between prognostic language and domain of prognosis.

Results
We analyzed 43 clinician-family meetings for 39 patients with 78 surrogates and 27 clinicians.
Clinicians made 512 statements about survival (median 0/meeting [interquartile range (IQR)
0–2]), physical function (median 2 [IQR 0–7]), cognition (median 2 [IQR 0–6]), and overall
recovery (median 2 [IQR 1–4]). Most statements were nonprobabilistic (316/512 [62%]); 10
of 512 prognostic statements (2%) offered numeric estimates; and 21% (9/43) of family
meetings only contained nonprobabilistic language. Compared with statements about cogni-
tion, statements about survival (odds ratio [OR] 2.50, 95% CI 1.01–6.18, p = 0.048) and
physical function (OR 3.22, 95% 1.77–5.86, p < 0.001) were more frequently probabilistic.
Statements about physical function were less likely to be uncertainty-based than statements
about cognition (OR 0.34, 95% CI 0.17–0.66, p = 0.002).

Discussion
Clinicians preferred not to use estimates (either numeric or qualitative) when discussing critical
neurologic illness prognosis, especially when they discussed cognitive outcomes. These findings
may inform interventions to improve prognostic communication in critical neurologic illness.
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One of the most challenging tasks that clinicians face when
caring for patients with critical neurologic illnesses, such as
severe stroke, traumatic brain injury (TBI), or other diagnoses,
is to discuss prognosis with patients’ families. These patients are
usually unable to communicate their wishes and families must
act as surrogate decision-makers, relying on clinicians’ expla-
nation of prognosis to inform decisions around continuation or
withdrawal of life-sustaining therapy (WLST).1 WLST is a
major cause of death in critical neurologic illness and varies
widely by center.2-6 Patient and family characteristics account
for some of this variability,7-9 but clinician factors, including
communication practices, may also play a role.9-11

Clinicians face several distinct challenges when communicating
prognosis in critical neurologic illness. First, there are multiple
domains of prognosis, including not just survival but also level
of functional independence, motor recovery, and various as-
pects of cognitive recovery (e.g., memory, personality). Prog-
nosis in each of these domains may inform decisions about
WLST.12-14 In addition, prognosis is typically uncertain in the
early phase of illness and becomes clearer slowly, over weeks to
years.15 These factors may contribute to high rates of family-
clinician prognostic discordance in these conditions.16

While there are no evidence-based guidelines around prog-
nostic communication in critical neurologic illness, experts
generally recommend that clinicians provide a risk estimate of
the most likely outcome (using either numeric estimates or
non-numeric estimates like “likely/unlikely”), provide a range
of possible outcomes (e.g., best-case, worst-case), and ac-
knowledge prognostic uncertainty.17-19 Our group previously
analyzed the general sequence in which clinicians in this cohort
addressed each component of a family meeting—for example,
delivery of prognosis, assessment of values and preferences, and
treatment recommendations—and found variability in the
general approach to when and how these components were
incorporated into goals of care communication.20 However, it
is not yet known what actual words clinicians use to describe
prognosis to families of these patients, including whether real-
world clinicians use recommended prognostic communication
strategies such as best-case/worst-case scenarios or acknowl-
edging prognostic uncertainty. This gap in knowledge is a
critical barrier to developing interventions and evidence-based
communication guidelines in this patient population.

The primary objective of this study was to characterize the
language clinicians use to describe prognosis to families of
patients with critical neurologic illness.10 As a secondary ob-
jective, we explored how prognostic language differed among
different domains of recovery.

Methods
Study Design
We conducted a multicenter cross-sectional mixed-methods
study analyzing deidentified transcripts of audio-recorded
clinician-family meetings for patients with critical neurologic
illness, pooling transcripts from 2 cohorts (Figure 1). To
focus our analysis on prognostic language, we excluded any
family meetings wherein prognosis was not discussed (e.g.,
brief “update” conversations about the current medical plan).
Cohort 1 was derived from a previous multicenter study in
surrogate decision-makers for patients with acute lung injury
admitted to 13 medical and medical-surgical intensive care
units (ICUs) at 6 academic medical centers between 2009 and
2012.21 For this study about critical neurologic illness, we
restricted inclusion to patients with primary neurologic di-
agnoses. Cohort 2 was derived from an ongoing single-center
study of patients with critical neurologic illness20 in a neuro-
ICU at an academic level 1 trauma and comprehensive stroke
center in 2019. We combined these 2 cohorts to address
selection bias that might have resulted from restricting our
cohort to the contemporary recordings from a single neuro-
ICU and to demonstrate feasibility of audio-recording sensi-
tive clinician-family meetings at multiple centers.

Participants
A full description of methods for data collection for cohort 1
has been published previously.21 Briefly, to be eligible, sur-
rogates were included for patients who were18 years or older,
who lacked decision-making capacity, who met diagnostic
criteria for acute lung injury along with respiratory failure
requiring mechanical ventilation, and who had a score of ≥25
on the Acute Physiology Assessment and Chronic Health
Evaluation II, predicting 50% chance of long-term severe
functional impairment. Exclusion criteria were (1) lack of an
English-speaking surrogate decision-maker who was older
than 18 years and was able to complete a written question-
naire and (2) being on a waiting list for organ transplantation.
Surrogate and clinician participants received financial com-
pensation for their time ($10–20). For our current analysis,
we only included patients with a primary neurologic diagnosis.
For cohort 2, surrogates were eligible to be included if they
were 18 years or older and provided surrogate decision
making to an adult critically ill patient with a neurologic di-
agnosis. Surrogates were excluded if they were non–English-
speaking. Participants received no financial compensation.

The audio-recorded clinician-family meetings from both co-
horts were professionally transcribed and deidentified before
analysis. Surrogates and the clinicians conducting each

Glossary
ICU = intensive care unit; IQR = interquartile range; IRB = institutional review board;OR = odds ratio; TBI = traumatic brain
injury; WLST = withdrawal of life-sustaining therapy.
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meeting completed questionnaires collecting demographic
characteristics while study personnel abstracted patients’ de-
mographic and clinical data from medical records.

Standard Protocol Approvals, Registrations,
and Patient Consents
Research staff obtained written or verbal informed consent
from all surrogates and health care professionals, as stipu-
lated by the local institutional review boards (IRBs). The
IRBs at the University of Massachusetts Chan Medical School
(#H00016916) and University of Pittsburgh (#PRO09050285)
approved the studies.

Qualitative Analysis
Two coders reviewed all transcripts and marked all prognostic
statements made by clinicians, defined as any single charac-
terization of a possible future outcome. Next, the 2 coders
independently coded 5 transcripts (12%) and, through con-
sensus, developed an initial codebook assigning each prog-
nostic statement a pair of codes: (1) the domain of prognosis

discussed and (2) the type of prognostic language used. The
domain-of-prognosis codes were developed inductively
through iterative review of data by the 2 coders. Because
surrogate decision-makers in critical neurologic illness have
described a preference for hearing concrete estimates of risk,22

the coders applied prognostic language codes deductively
using a previously published framework that categorized
prognostic statements as probabilistic (estimating the likeli-
hood of a future outcome occurring; e.g., “30% of people go
home”; or “she’ll unlikely be able to eat without a feeding
tube”) or nonprobabilistic (characterizing future outcomes
without estimating their likelihood; e.g., “this type of stroke is
pretty devastating”; “age is not on his side” or “he might have
memory gaps”).10 Applying this framework allowed for
analysis of a broad spectrum of prognostic statements, in-
cluding numeric and non-numeric risk estimates (the tradi-
tional focus of communications research) as well as less
studied prognostic language that conveys a “gist” of prognosis
without estimating risk.23 The 2 reviewers then inductively
identified subcodes (types of probabilistic statements and

Figure 1 Flow Diagram Describing Patient Enrollment

Cohort 1 included a subset of patients with critical neurologic illness from a parent multicenter study at 6 academic centers on clinician-family communi-
cation. Cohort 2 included patients from a neuro-trauma ICU at a single academic center. Baystate = University of Massachusetts Chan Medical School—
Baystate; Harborview = Harborview Medical Center; ICU = intensive care unit; UCSF = University of California San Francisco; UCSF-Fresno = University of
California San Francisco-Fresno; UMMS = University of Massachusetts Chan Medical School; UNC = University of North Carolina Medical Center; UPMC =
University of Pittsburgh Medical Center.
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types of nonprobabilistic statements) and refined this code-
book through iterative review of data and sharing of emerging
thematic content between the coders and a third investigator.
The coders applied the final codebook to 9 transcripts (21%)
in parallel and reached an inter-rater reliability κ of 0.86, with
κ > 0.8 indicating excellent inter-rater reliability.24 The 2 coders
then reviewed each remaining discrepancy in coding and added
further clarification to the codebook. One investigator then
coded the remaining transcripts. This qualitative analysis ap-
proach was designed to facilitate triangulation and increase
trustworthiness of the data.25 Family meetings from cohort 2
were analyzed until data saturation was reached, specifically
when consistent relationships between the domain of prog-
nosis and the type of prognostic language had emerged.26,27

In addition, we performed 2 post hoc analyses. During qual-
itative analysis, it became evident that the most common
statements were those about prognostic uncertainty (a non-
probabilistic subcode). As a result, we chose to perform a post
hoc analysis of how language about uncertainty differed when
clinicians described different domains of prognosis. Finally,
we also performed a post hoc analysis to explore surrogate
responses to each prognostic statement by clinicians. To
achieve this, we applied an existing framework for surrogates’
responses that immediately followed each prognostic state-
ment by clinicians (email communication, Douglas B. White,
MD, MAS, February 2023). Two coders independently ap-
plied this coding framework to 9 transcripts (21%) and ach-
ieved a κ of 0.94. One coder coded the remaining 34
transcripts.

Data were analyzed using NVivo qualitative data analysis
software (version 12, 2018; QSR International Pty Ltd.,
Melbourne, Australia).

Quantitative Analysis
We compared the types of prognostic languages clinicians
used (probabilistic vs nonprobabilistic and uncertainty-based
vs not–uncertainty-based statements) according to the do-
main of prognosis they were describing. For each domain of
prognosis, we calculated the proportion of each type of
prognostic statement. We applied binomial logistic regression
to model statement type as a function of domain of prognosis,
separately for probabilistic and uncertainty-based statements.
Pairwise differences between domain-of-prognosis types were
expressed as odds ratios (ORs) and 95% CIs. To account for
clustering, all models included random effects for study center
and for meeting nested within a study center; a random
provider effect was not included because provider largely
overlapped with both meeting and center.28 Comparisons by
domain of prognosis were made before and after adjustment
for provider, patient, and surrogate characteristics.

Data Availability
Anonymized data not published within this article will be
made available by request from any qualified investigator after
signing a data use agreement.

Results
Participants
From cohort 1, 405 ICU patients were identified as eligible for
the original study during the study period, for whom 109 sur-
rogates and 21 clinicians declined to participate (enrollment
rate 68%). Of 275 ICU patients enrolled, 24 had a primary
neurologic diagnosis and were considered for inclusion in
our study. Three patients were further excluded because the
patient’s prognosis was not discussed in the familymeeting (n =
21 patients; 21 family meetings). From cohort 2, 25 eligible
patients were identified during the study period, for whom
surrogates for 4 patients and clinicians for 3 patients declined
participation (enrollment rate 72%). Prognosis was discussed in
all meetings from cohort 2 (n = 18 patients; 22 family meet-
ings). In total, we analyzed 43 meetings for 39 patients with 78
surrogates and 27 clinicians (Figure 1). Twenty-one clinicians
led a single family meeting while 6 clinicians led multiple family
meetings (mean 1.6 meetings/clinician).

The characteristics of enrolled patients, surrogates, and cli-
nicians are summarized in Table 1. Physicians were trained in
internal medicine critical care (37%), critical care surgery
(19%), or neurocritical care (15%). The most common
neurologic diagnoses were TBI (33%), acute ischemic stroke
(28%), and aneurysmal subarachnoid hemorrhage (15%).
The average meeting length was 33 minutes (SD 19).

Qualitative Analysis
We identified 512 unique prognostic statements. One hundred
ninety-six (38%) of all 512 statements were coded as probabi-
listic because they estimated the likelihood of a future outcome
occurring using numbers or qualitative risk expressions. We
identified 4 categories of these probabilistic statements: quali-
tative, absolute, opinion-based, and numeric (Table 2). In
qualitative probabilistic statements (75/196 statements [38%]),
clinicians used qualitative risk expressions (“likely,” “probably,”
“majority”) to estimate the odds of a future outcome occurring.
In absolute statements (72/196 statements [37%]), the clinician
conveyed the predicted outcome with certainty (e.g., “She’s not
going to die from the stroke itself”). In opinion-based probabi-
listic statements (39/196 statements [20%]), the clinician of-
fered a qualitative estimate of the most likely outcome but
framed it in terms of their expert opinion: for example, “My
expectation is he’ll do very well.” In numeric statements (10/196
probabilistic statements [5%]), clinicians used numbers to esti-
mate the odds of a future outcome occurring (e.g., “More than
90% of people with this size stroke at this age are nursing home-
dependent”). In summary, the key feature of probabilistic
statements was that they provided surrogates with a risk
estimate—describing the outcome as likely/unlikely, offering a
numeric estimate, or describing an outcome as certain.

The remaining 316 statements (62%) were nonprobabilistic:
They characterized outcomes without discussing their likelihood.
We identified 4 types of nonprobabilistic statements (Table 2):
(1) uncertainty-based, (2) prognostic fragments, (3) emotion-
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based, and (4) best-case/worst-case scenarios. Themost frequent
nonprobabilistic statements were uncertainty-based (127/316
total statements [40%] of nonprobabilistic statements; 25% of all
statements), which included blanket statements of uncertainty
(“I can’t tell you anything about personality, higher brain

functions”), statements about limited prognostic data (“People
don’t study intellect that well”), statements that it was too early
to prognosticate (“I can’t make that call right now”), and
statements that prognosis would become clearer as time pro-
gressed (“It’s kind of a waiting game”). Prognostic fragment

Table 1 Characteristics of Patients, Surrogates, and Clinicians in Clinician-Family Meetings

Characteristics, n (%)a, unless otherwise noted Patients (n = 39) Surrogates (n = 78) Clinicians (n = 27)

Age, y, mean (SD) 59.4 (19.9) 49.8 (16.1) 43.3 (10.8)

Practice duration, y, mean (SD) 13.2 (11.4)

Female 15 (38.5) 45 (62.5) 8 (29.6)

Race/ethnicity

Non-Hispanic White 33 (84.6) 57 (79.2) 21 (77.8)

Hispanic White 3 (7.7) 1 (1.4) 1 (4.6)

Asian 1 (2.6) 5 (6.9) 3 (11.1)

Black or African American 2 (5.1) 7 (9.7) 2 (7.4)

Other 0 (0.0) 2 (2.8) 0 (0.0)

Code status at enrollment

Full code 34 (87.2)

Diagnosis

Traumatic brain injury 13 (33.3)

Acute ischemic stroke 11 (28.2)

Aneurysmal subarachnoid hemorrhage 6 (15.4)

Hemorrhagic stroke 4 (10.3)

Other (encephalitis, status epilepticus, neoplasm, hypoxic ischemic brain injury) 5 (12.8)

Education

Less than high school 4 (5.5)

High school or GED 21 (28.8)

Some college or technical school 22 (30.1)

College graduate 13 (17.8)

Professional degree 13 (17.8)

Specialty

Non-neurocritical care (medical or surgical) ICU 15 (55.6)

Neurocritical care or non-neurocritical care neurologist 5 (18.5)

Neurosurgery 1 (3.7)

Other 6 (22.2)

Professional level

Attending 19 (70.4)

Fellow or resident 7 (25.9)

Nurse practitioner 1 (3.7)

Abbreviations: GED = graduate education degree; ICU = intensive care unit.
a Percentages of available data.
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statements (100/316 (32%)) named possible outcomes that
“might” or “could” occur but did not address their likelihood
(e.g., “He could progress. He could also just stabilize and re-
main the way he is”). Emotion-based statements gave a sense of
prognosis using emotional language (e.g., “We’re worried…”)
and occurred in 68 of 316 nonprobabilistic statements (22%).
Finally, best-case/worst-case scenario statements (21/316
[7%]) offered a range of possible outcomes without discus-
sing their likelihood: for example, “Best-case scenario would be
that he is able to walk with a walker and able to do some of his
activities but needs some assistance…worst case is that he stays
in this particular state as he is now for the rest of his life.”None
of these best-case/worst-case scenario statements were coupled
with a statement about which outcome was most likely. In
summary, the key quality of nonprobabilistic statements was
that they characterized prognosis in some manner but did not
offer a qualitative or quantitative risk estimate.

Probabilistic statements occurred at least once in 79% (34/43)
of family meetings while nonprobabilistic statements appeared
at least once in 88% (38/43) of meetings. Considering each

type of probabilistic statement, qualitative probabilistic state-
ments appeared in 58% of meetings, absolute statements in
51%, opinion-based probabilistic statements in 42%, and nu-
meric statements in 16%. Considering each type of non-
probabilistic statement, emotion-based statements appeared in
67% of meetings, prognostic fragments in 67%, best-case/
worst-case statements in 28%, and uncertainty-based state-
ments in 63%. In total, 72% (31/43) of meetings contained
both probabilistic and nonprobabilistic statements.

We identified 4 different domains of prognosis (Table 3): (1)
survival; (2) physical function (e.g., speech, motor recovery,
nursing care requirements); (3) cognition (e.g., behavior,
mood, language, identity); and (4) “overall prognosis,” in
which the clinician referred to the patient’s general prognosis
without focusing on any domain of recovery. Survival was
discussed in 14 of 43 clinician-family meetings (33%) while
physical functional prognosis, cognitive prognosis, and overall
prognosis were discussed each in two-thirds or more of the
meetings (31 [72%], 30 [70%], and 35 [81%], respectively).
Prognosis for survival was discussed a median of 0 times per

Table 2 Framework for Prognostic Language in the 43 Clinician-Family Meetings, With Frequency of Occurrence and
Representative Quotes

Probabilistic statements (79% of family meetings)
All statements that address prognosis with probabilistic language

Qualitative probabilities (58% of family meetings) Statements that use non-numeric expressions of probability (e.g., “likely,” “most”)
“She’ll unlikely be able to eat without a feeding tube, to chew and swallow the way we
normally do.”
“I can say peoplewith this stroke, it’s extremely unlikely they ever regain consciousness enough
to have interaction.”

Absolute probabilities (51% of family meetings) Statements that convey the predicted outcome with certainty
“She’s not going to die from the stroke.”

Opinion-based probabilities (42% of family meetings) Statements in which prognosis is expressed as an opinion
“My anticipation is that he would be nursing home-dependent.”
“I don’t think that he’s going to wake up from this, based on what I see.”

Numeric probabilities (16% of family meetings) Statements that use numbers to convey the prognosis
“If I look at everyone that’s had strokes like this and all the studies that they’ve done…30% of
people go home. So that’s 30 people out of 100, or 3 out of 10, that go home.”

Nonprobabilistic statements (88% of family meetings)
All statements that address prognosis without probabilistic language

Prognostic fragments (67% of family meetings) Statements that name 1 possible outcome without specifying their likelihood
“It’s possible that this could kill her—that she could die from this.”
“She may have a facial droop on that side.”
“It’s possible that she gets more conscious.”
“Some people just appear slightly demented.”
“The recovery could be, you know, better than someone who’s older.”

Emotion-based (67% of family meetings) Statements that use emotional terms to express prognosis (e.g., “concerned,” “worried”)
“We kind of don’t have that much hope that he’ll wake up.”
“I’m more encouraged than I am discouraged, at this point in time.”

Uncertainty-based (63% of family meetings) Statements that express the uncertainty about the prognosis
“Clinicians are ridiculously bad at predicting this.”
“We don’t have a crystal ball, you know.”
“If you feel like things are kind of up in the air, it’s because they are.”

Best-case/worst-case scenarios (28% of family meetings) Statements that convey prognosis using a range of possible outcomes without specifying
which is more likely
“The best thing that people end up with, with large strokes like this, are being in a wheelchair
and being able to have some assistance for their daily activities. Worst case for some people
is death.”
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meeting (interquartile range [IQR] 0–2), prognosis for
physical function a median of 2 times per meeting (IQR 0–7),
prognosis for cognition a median of 2 times per meeting (IQR
0–6), and overall prognosis a median of 2 times per meeting
(IQR 1–4).

Quantitative Analyses

Frequencies of Prognostic Language by Domain of
Prognosis
A total of 388 prognostic statements addressed a specific
domain of prognosis (survival, cognition, or physical func-
tion), as opposed to statements about the overall prognosis.
Only these 388 statements were included in our analysis of the
type of prognostic language clinicians used to describe each
domain of prognosis. Thirty-nine of 43 meetings (91%)
contained clinician prognostic language about at least 1 spe-
cific domain of prognosis; 27 of 43 meetings (63%) contained
statements about at least 2 domains of prognosis; and 9 of 43
meetings (21%) contained statements about all 3 domains.

Association Between Use of Probabilistic Statements
and Domain of Prognosis Discussed
Figure 2 shows the frequency of each type of statement
according to the domain of prognosis discussed; 48% of
statements about survival and 55% of statements about physical
function were probabilistic while 29% of statements about
cognition were probabilistic. After adjusting formeeting length,
patient age, patient disease, clinician specialty, clinician level of
training, clinician years in practice, and maximum family edu-
cational level, domain of prognosis remained statistically sig-
nificantly associated with probabilistic statements compared
with nonprobabilistic statements (Table 4, p < 0.001). The
independent association of domain of prognosis with clinician,
patient, and surrogate characteristics is available in eTable 1
(links.lww.com/WNL/C879). Compared with statements
about cognition, statements about survival (OR 2.50, 95% CI
1.01–6.18, p = 0.048) and physical function (OR 3.22,
95% 1.77–5.86, p < 0.001) were more likely to be probabilis-
tic. There was no significant difference in the proportion of

probabilistic statements about survival compared with physical
function (OR 0.77, 95% CI 0.33–1.83, p = 0.56). In addition,
adjusting for cohort (i.e., cohort 1, the earlier recordings, vs
cohort 2, the later recordings) did not change the magnitude,
direction, or significance level of this analysis.

Post Hoc Analysis: Association Between Use of
Uncertainty-Based Statements and Domain of
Prognosis Discussed
Next, because of the high frequency of statements about
prognostic uncertainty, we compared the frequency of
uncertainty-based statements (the most frequent subtype of
nonprobabilistic statement) across the 3 domains of prog-
nosis. Table 4 summarizes the associations of domain of
prognosis with uncertainty-based statements; 33% of state-
ments about cognition were uncertainty-based, compared
with 16% of statements about survival and 15% of statements
about physical function (p < 0.01). After adjustment for the
same covariates as for the multivariable analysis for probabi-
listic statements (eTable 1, links.lww.com/WNL/C879), ex-
cept omitting adjustment for provider specialty because of a
0 cell count and its strong association with patient disease,
domain of prognosis remained statistically significantly asso-
ciated with uncertainty-based statements (p = 0.005)
(Table 4). Statements about physical function were less likely
to be uncertainty-based than statements about cognition (OR
0.34, 95% CI 0.17–0.66, p = 0.002). There was no significant
difference in the proportion of uncertainty-based statements
about survival compared with cognition (OR 0.34, 95% CI
0.11–1.07, p = 0.07) or compared with physical function (OR
1.01, 95% CI 0.31–3.29, p = 0.98). An additional adjustment
for cohort did not have any effect on these results.

Post Hoc Analysis: Surrogate Responses to
Clinician Prognostic Statements
Finally, we explored surrogates’ responses to both probabi-
listic and nonprobabilistic prognostic statements by clinicians
(eTable 2, links.lww.com/WNL/C880). The most frequent re-
sponses by surrogates to both probabilistic and nonprobabilistic

Table 3 Framework for the Domains of Prognosis Discussed in the 43 Clinician-Family Meetings With Frequency of
Occurrence and Representative Quotes

Survival (33% of family meetings) Statements that describe survival or mortality as the outcome
“The vast majority of people that have brainstem strokes that affect this middle portion do not survive.”
“It’s like flipping a coin whether he even leaves the hospital alive, given the nature of things.”

Physical function (72% of family meetings) Statements that describe physical function as the outcome (e.g., walking, speech, swallowing, respiratory
function, need for family or nursing assistance)
“A large percentage of people still have difficulty swallowing even 6 months to a year down the road.”
“He’s not going to use his right arm well, but he’ll learn how to use the left one to feed himself.”

Cognition (70% of family meetings) Statements that describe cognition as the outcome (e.g., level of alertness, language, memory,
personality, identity, intellect, mood)
“I do not see him returning to wakefulness.”
“A big piece of who she was last year before all of these things happened to her, a piece of that has been gone
for several days now. She as a person is still here, but a lot of that identity and the roles that she played…
those roles really went away with this hemorrhage.”

Overall prognosis (81% of family meetings) Statements that describe the prognosis as a whole (e.g., “recovery,” “progress,” “outcome)
“I don’t know for sure. He could progress. He could also just stabilize and remain the way he is.”
“She has a good chance to recover from this.”
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clinician prognostic statements were conversation continuers
(e.g., “yeah” or “okay”; response to 28% and 34% of statements,
respectively), asking a clarifying question about prognosis (re-
sponse to 27% and 24% of statements, respectively), and proving
understanding of prognosis (e.g., restating prognosis in surro-
gate’s own words; response to 14% and 11% of statements,
respectively). Other types of responses, such as expressing
agreement or disagreement with prognosis or acknowledging or
claiming understanding the prognosis (e.g., “I know”; “I un-
derstand”), were infrequent for both probabilistic and non-
probabilistic statements (≤8%). Emotional expressions in
response to prognostic statements (e.g., crying) were also in-
frequent (≤3%).

Discussion
In this multicenter mixed-methods study, we found that clini-
cians used nonprobabilistic language more often than proba-
bilistic language to communicate prognosis to families of
patients with critical neurologic illness. In one-fifth of family
meetings where prognosis was discussed, nonprobabilistic

language was used exclusively. This is contrary to expert rec-
ommendations that clinicians avoid overly vague communica-
tion and offer some estimate of the patient’s most likely
outcome.17,29 We also found that clinicians used best-case/
worst-case statements, one currently recommended strategy
for bracketing the range of possible outcomes,30 in fewer than
one-third of familymeetings and that none of these ranges were
coupled with a statement of the most likely outcome. Explicit
acknowledgment of prognostic uncertainty, another recom-
mended communication strategy,17,31 occurred in only two-
thirds of the meetings. Clinicians also used variable language to
communicate prognosis depending on the domain of prognosis
they were describing, favoring nonprobabilistic language, par-
ticularly when describing cognitive outcomes as compared with
physical function or survival.

Research on prognostic communication in the ICU is es-
sential to help improve clinician communication practices,
enhance family understanding of prognosis, and further goal-
concordant care. Such research has typically focused on sur-
rogate understanding of prognostic communication strategies
using numeric or qualitative estimates of risk.32-34 In our

Figure 2 Breakdown of Probabilistic and Nonprobabilistic Statements by Domain of Prognosis

In the multivariable analysis, compared with statements describing cognition, statements about survival (OR 2.50, 95% CI 1.01–6.18, p = 0.048) and physical
function (OR 3.22, 95% 1.77–5.86, p < 0.001) were more likely to be probabilistic. Statements concerning physical function were less likely to be uncertainty-
based than statements about cognition (OR 0.34, 95%CI 0.17–0.66, p = 0.002). Therewas no significant difference in the proportion of probabilistic statements
about survival compared with physical function or the proportion of uncertainty statements about survival compared with cognition or physical function.
OR = odds ratio.
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sample, numeric statements occurred in 16% of family
meetings and qualitative probabilistic statements in 58% of
meetings; these numbers are similar to a previous analysis of
family meetings in the general ICU population, which iden-
tified numeric prognostic statements in 20% and qualitative
probabilistic statements in 72% of family meetings.10 By
contrast, in our cohort, clinicians used nonprobabilistic lan-
guage in 88% of family meetings, compared with 40% of
family meetings for the general non-neurologic ICU pop-
ulation.10 Nonprobabilistic language about prognosis is less
precise than probabilistic risk estimates and is inconsistent
with what many surrogates for patients with critical neuro-
logic illness wish to hear from clinicians.22,31 This type of
language has not been rigorously studied in the ICU setting,
and its effect on surrogate decisionmaking for these patients is
poorly understood.35 Clinicians’ tendency to use non-
probabilistic language for patients with critical neurologic
illness, and their less frequent use of numeric and qualitative
estimates than in general ICU population, may relate to the
complexity and uncertainty and, hence, difficulty of prog-
nosticating in the acute phase of critical neurologic illness.36,37

Numerical prognostic statements produce special challenges;
while in one small study, families of neurocritically ill patients
described preferring to hear numeric prognostic estimates,22

numeric estimates may be misinterpreted by patients and
families.23,38 Clinicians might also be wary that data would
convey false certainty about prognosis that could lead to self-
fulfilling prophecies and premature WLST.39 Yet neuro-
intensivists have been shown to be fairly accurate in estimating
the most likely outcomes in intracerebral hemorrhage40; even
where reliable population-level prognostic data are not avail-
able, experienced physicians may be able to estimate a “most

likely” (qualitative probabilistic) scenario to deliver to families.
Delivering unnecessarily vague or incomplete descriptions of
prognosis may hinder goal-concordant care, may cause surro-
gates distress,31 and could potentially lead to overtreatment or
premature WLST. Our post hoc qualitative analysis of surro-
gates’ responses to clinicians’ prognostic statements found that
follow-up questions about prognosis were common after both
probabilistic and nonprobabilistic statements, but that surro-
gates rarely directly challenged the prognosis, acknowledged it
intellectually, or showed emotion in the face of it. This analysis
did not reveal substantive differences between probabilistic and
nonprobabilistic language; however, it is not possible to know
whether these surrogate behaviors were a direct response to the
preceding statement or a delayed response to something that
occurred earlier in the meeting. In addition, surrogate re-
sponses may not be accurate indicators of important variables
such as surrogate understanding of prognosis, satisfaction with
prognostic communication, or preparedness for decision
making. Given the high prevalence of nonprobabilistic language
in the family meetings in our sample, it will be important for
future studies to examine why and when clinicians use this
language and to directly examine how surrogates for patients
with critical neurologic illness interpret nonprobabilistic lan-
guage and whether surrogates find this language useful in
making medical decisions.

In addition, we found that clinicians frequently discussed
cognitive prognosis with families. However, they used prob-
abilistic language less when discussing cognition than when
discussing prognosis for survival or physical function.
Knowledge and beliefs about cognitive prognosis are impor-
tant to families of patients with critical neurologic illness.41

Table 4 Percentage of Each Type of Probabilistic and Nonprobabilistic Statement by Domain of Prognosis

Survival, %
(n = 44 statements)

Physical function, %
(n = 187 statements)

Cognition, %
(n = 157 statements)

Probabilistic statements 47.7 54.5 29.3

Numeric probabilities (use numbers to convey prognosis) 4.5 2.1 2.5

Qualitative probabilities (non-numeric expressions of probability) 25.0 20.3 8.3

Opinion-based probabilities (absolute probabilities in terms of the
clinician’s expert opinion)

2.3 12.8 6.4

Absolute probabilities (conveying the predicted outcome
with certainty)

15.9 19.3 12.1

Nonprobabilistic statements 52.3 45.5 70.7

Emotion-based (emotional terms, e.g., “concerned”) 2.3 8.0 2.5

Prognostic fragments (only a component of prognosis; e.g., naming
possible outcomes without specifying likelihood)

25.0 16.6 19.1

Best-case/worst-case scenarios (a range of possible outcomes that
does not specify most likely)

9.1 5.9 15.9

Uncertainty-based (express prognosis in terms of uncertainty) 15.9 15.0 33.1

Probabilistic andnonprobabilistic statements for each domain of prognosis total to 100%. Subtypes of probabilistic + subtypes of nonprobabilistic statements
for each domain also total to 100%.
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Poor cognitive prognoses may persuade patients and surro-
gates to decline life-sustaining therapies.12,42 Yet, despite its
importance to patients and families, there are relatively little
data on cognitive prognosis in critical neurologic illness.43-45

In stroke, for example, cognitive impairment is mentioned in
only a small number of guidelines available for stroke care, and
only a small minority of randomized controlled stroke trials have
assessed cognitive and mood outcomes.45,46 It is possible that
clinicians’ tendency to use nonprobabilistic and uncertainty-
based language to describe cognitive prognosis reflects this
paucity of prognostic data. Our findings underscore the need for
more research into predictors of poor cognitive outcomes in
survivors of critical neurologic illness.

Prognostic uncertainty is a major challenge to precise prog-
nostic communication in critical neurologic illness. The opti-
mal way to support surrogate decision making in the face of
prognostic uncertainty is not known, and the absence of
evidence-based strategies for prognostic communication pre-
cludes a thorough discussion about the quality of clinician
communication in our sample. One qualitative study in critical
neurologic illness about surrogates’ preferences for prognosti-
cation found that surrogates specifically desired to hear nu-
meric prognostic estimates.22 Expert guidelines do not clearly
recommend communicating with numerical estimates, but do
recommend that clinicians attempt to deliver some estimate of
future outcomes (e.g., a probabilistic statement),17,47 for ex-
ample, by bracketing the range of possible outcomes by de-
scribing not just best-case and worst-case scenarios but also
most likely scenarios. In our study, clinicians rarely used
numbers to discuss prognosis, but also never used best-case/
worst-case/most likely statements; they used best-case/worst-
case scenarios (without most likely scenarios) in fewer than
one-third of family meetings. More research will be needed to
identify which communication strategies best facilitate patient-
centered care in critical neurologic illness.48

Our study has important strengths and limitations. Among its
strengths is that we included patients from multiple centers
and with multiple neurologic diagnoses, thereby ameliorating
potential bias that stems from single-center research. We
recognize that cohort 2 stems from a single neuro-ICU and
may, therefore, be over-represented, potentially contributing
to selection bias. We attempted to mitigate this bias as best as
possible in our quantitative analysis through adjustment for
center and cohort. Our qualitative approach was rigorous and
systematic and was based on a previously developed coding
framework.10 Limitations include that we were unable to
adjust for ICU structure, rounding practices, duration be-
tween date of admission and date of family meeting, or patient
length of stay. Many of our study authors, including the senior
author and site principal investigators, are board-certified
critical care physicians or neurologists, which may have in-
troduced personal or institutional subjectivity into the anal-
ysis. In addition, most clinicians and surrogates in our sample
were non-Hispanic White, perhaps, in part, because of the
exclusion of participants who did not speak English; hence,

our findings may not be generalizable to other racial or ethnic
groups. We also identified relatively fewer prognostic state-
ments about survival than statements about overall prognosis,
physical function, or cognition, which may suggest fairly high
rates of survival with disability in our cohort and may limit the
generalizability of our study. While we included patients from
multiple centers with many diagnoses, our study may not
represent the full diversity of clinical scenarios in critical
neurologic illness, and there may be relationships between
clinical scenario and clinician communication practices that
are unaccounted for in our analysis. Although participants
were not aware of the aims of the study, knowledge that
conferences were being audiotaped may have influenced cli-
nicians’ behaviors, leading them to display their “best” rather
than their “usual” behaviors (Hawthorne effect).49 Record-
ings occurred over a period of a decade, raising the concern
that clinician-family communication may have evolved in the
interim. However, we found that adjusting for cohort did not
change our results. In addition, while guidance for prognostic
communication with families has evolved over the past 50
years,50 our review of the limited literature characterizing
prognostic communication did not discover evidence that it
has changed significantly over the past decade.

Effective communication about prognosis is an important
responsibility for clinicians caring for patients with critical
neurologic illness. This study reveals wide variation in how
clinicians communicate about prognosis to these patients’
families and shows that few clinicians offered numeric esti-
mates of risk. Our findings offer a framework for future re-
search into prognostic communication strategies in critical
neurologic illness. Future studies should (1) validate our
findings in a multicenter cohort with a more diverse patient
population, (2) examine the effect of recommended com-
munication strategies (e.g., best-case/worst-case/most likely)
on surrogate-clinician prognostic concordance in critical
neurologic illness and satisfaction with communication, and
(3) test interventions aimed at improving prognostic com-
munication for this population.
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