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IMPORTANCE: Withdrawal-of-life-sustaining treatments (WOLST) rates vary 
widely among critically ill neurologic patients (CINPs) and cannot be solely attrib-
uted to patient and family characteristics. Research in general critical care has 
shown that clinicians prognosticate to families with high variability. Little is known 
about how clinicians disclose prognosis to families of CINPs, and whether any 
associations exist with WOLST.

OBJECTIVES: Primary: to demonstrate feasibility of audio-recording clinician-
family meetings for CINPs at multiple centers and characterize how clinicians 
communicate prognosis during these meetings. Secondary: to explore associa-
tions of 1) clinician, family, or patient characteristics with clinicians’ prognostica-
tion approaches and 2) prognostication approach and WOLST.

DESIGN, SETTING, AND PARTICIPANTS: Forty-three audio-recorded clini-
cian-family meetings during which prognosis was discussed from seven U.S. cen-
ters for 39 CINPs with 88 family members and 27 clinicians.

MAIN OUTCOMES AND MEASURES: Two investigators qualitatively coded 
transcripts using inductive methods (inter-rater reliability > 80%) to characterize 
how clinicians prognosticate. We then applied univariate and multivariable multi-
nomial and binomial logistic regression.

RESULTS: Clinicians used four distinct prognostication approaches: Authoritative 
(21%; recommending treatments without discussing values and preferences); 
Informational (23%; disclosing just the prognosis without further discussions); 
advisory (42%; disclosing prognosis followed by discussion of values and prefer-
ences); and responsive (14%; eliciting values and preferences, then disclosing prog-
nosis). Before adjustment, prognostication approach was associated with center  
(p < 0.001), clinician specialty (neurointensivists vs non-neurointensivists; p = 0.001), 
patient age (p = 0.08), diagnosis (p = 0.059), and meeting length (p = 0.03). After ad-
justment, only clinician specialty independently predicted prognostication approach 
(p = 0.027). WOLST decisions occurred in 41% of patients and were most com-
mon under the advisory approach (56%). WOLST was more likely in older patients  
(p = 0.059) and with more experienced clinicians (p = 0.07). Prognostication 
approach was not independently associated with WOLST (p = 0.198).

CONCLUSIONS AND RELEVANCE: It is feasible to audio-record sensitive clini-
cian-family meetings about CINPs in multiple ICUs. We found that clinicians prog-
nosticate with high variability. Our data suggest that larger studies are warranted in 
CINPs to examine the role of clinicians’ variable prognostication in WOLST decisions.

KEY WORDS: brain injuries; communication; critical care; decision-making; 
family; goals; prognosis; treatment outcome

The vast majority, of critically ill neurologic patients (CINPs), upwards of 
four in five, die after withdrawal-of-life-sustaining treatments (WOLST) 
by family members acting as surrogate decision-makers (1–3). Several 
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studies in CINPs have documented an alarming vari-
ability of WOLST rates between centers, ranging from 
0% to 96% in stroke, and 45–87% in severe traumatic 
brain injury, even after adjusting for disease severity 
and patient’s age (4, 5). While patient and family 
characteristics, including race, socioeconomic fac-
tors, geographic location, religiosity, and personal 
values, may partly be responsible for this variability 
(6, 7), breakdowns in clinician-family communica-
tion may also pose a potential explanation. Empirical 
research in general critical care has confirmed a sub-
stantial variability in how clinicians disclose prognosis 
and treatment recommendations to families (8, 9). In 
CINPs, families must consider the patients’ potential 
for long-term physical and cognitive disability when 
contemplating WOLST decisions (10–12) and there-
fore routinely turn to clinicians to provide them with 
a prognosis. The stakes of prognostic miscommuni-
cation and breakdowns in clinician-family communi-
cation are especially high in CINPs; they range from 
potentially premature WOLST decisions leading to 
the death of a patient who may have otherwise had an 
acceptable outcome with continued treatment, to the 
prolongation of life with physical or cognitive dysfunc-
tion that patients would have considered intolerable or 
a state worse than death (2, 13–16), and long-term psy-
chologic distress in family members (17, 18).

Despite the importance of prognostication, clini-
cians receive little to no training in prognostic com-
munication (5, 13) and no evidence-based guidelines 
exist for how to effectively disclose prognosis to the 
families of CINPs. There are no empirical studies that 
directly examine clinician-family communication for 
CINPs. Our lack of understanding of how clinicians 
currently disclose prognosis and treatment recom-
mendations for CINPs in practice is a major barrier to 
developing acceptable, evidence-based interventions 
to improve clinician-family communication, decrease 
misunderstandings about prognosis, and achieve pa-
tient value-congruent decisions.

Our primary objectives in this pilot study were to 
demonstrate feasibility of audio-recording sensitive 
goals-of-care family meetings for CINPs and to char-
acterize how clinicians communicate prognosis and 
treatment recommendations during these meetings. 
We hypothesized that we could identify several dis-
tinct prognostic communication approaches used by 
clinicians. Secondary exploratory objectives included 

whether: 1) certain clinician, family, or patient charac-
teristics predict clinicians’ prognostication approaches 
and 2) clinician’s prognostication approaches predict 
WOLST.

METHODS

Study Design and Enrollment

We conducted a mixed-methods analysis of audio-
recorded clinician-family meetings between families 
of CINPs and their treating clinicians, during which 
prognosis or goals of care were discussed. We pooled 
audio recordings and their de-identified transcripts 
from two cohorts (Fig. 1). Cohort 1 included a subset 
of CINPs from a parent multicenter study in six cen-
ters on clinician-family communication and prog-
nostic disclosure, recorded between 2009 and 2012. 
Cohort 2 included family meetings from a separate, 
single neuro-ICU, recorded in 2019. Recruitment 
details for the two cohorts are further described in 
the Supplementary Methods (http://links.lww.com/
CCX/A929). A full description of study methods for 
cohort 1 were previously published (19). The rationale 
for combining cohorts with recordings obtained 5–10 
years apart was to: 1) demonstrate feasibility of audio-
recording sensitive clinician-family meetings at mul-
tiple centers and 2) ameliorate selection bias and lower 
disease variety as a result from restricting our cohort 
to the contemporary recordings from a single center.

The Institutional Review Boards at the University 
of Massachusetts Medical School (No. H00016916) 
and University of Pittsburgh (No. PRO09050285) 
approved the studies. Clinician-family meetings were 
timed, audio-recorded, and professionally transcribed. 
De-identified transcripts were imported into NVivo 
qualitative data analysis software (Version 12; QSR 
International (Americas), Burlington, MA, 2018).

In both studies, clinicians and surrogates completed 
standardized written questionnaires after the clinician-
family meeting to capture their demographic data; pa-
tient demographics and clinical data were abstracted 
from medical records.

Qualitative Analysis

Two independent coders (C.G., A.L.G.) developed 
an initial codebook using an inductive approach 
coding the same five transcripts in parallel. This is a 
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qualitative research method during which codes and 
themes emerge without applying previous knowledge 
or frameworks (20). Over a series of meetings and 
analysis of four additional transcripts, the investiga-
tors reviewed and reconciled coding differences with 
a third investigator (S.M.) to refine the codebook. 
They modified the codebook iteratively as themes 
coalesced or new themes appeared until strong inter-
rater reliability (kappa = 0.86) and theme saturation 
was achieved without any new themes emerging, cod-
ing a total of nine transcripts (21%) in parallel (21). 
Then, both investigators applied the codebook to the 
remaining transcripts independently. Next, one inves-
tigator used this codebook to create a de novo frame-
work that combined themes into distinct prognostic 

communication approaches. We developed this 
framework so that each clinician-family meeting 
was characterized by one prognostic communication 
approach without overlap, in order to examine the 
broader consequences of communication rather than 
narrowing our focus through line-by-line compari-
sons. Afterward, using this framework, the two coders 
independently assigned prognostic communication 
approaches to all transcripts. Any discrepancies were 
resolved through group discussion until 100% agree-
ment was achieved.

Because we aimed to characterize clinicians’ 
approaches to prognostication and goals-of-care com-
munication, our pre hoc exclusion criterion was to ex-
clude meetings that lacked such discussions.

Figure 1. Flow chart of participant enrollment and exclusions. Cohort 1 includes a subset of critically ill neurologic patients from a 
parent multicenter study in six centers on clinician-family communication and prognostic disclosure. Cohort 2 includes family meetings 
recorded from a neuro-ICU at a single center. d/t = due to, GOC = goals of care.
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Quantitative Analysis

To examine univariate associations between approaches 
and family, clinician, and patient factors, as well as with 
final goals-of-care decision (WOLST vs survival), we 
applied Fisher exact test for categorical data and exact 
Kruskal-Wallis test for continuous data. We applied 
multivariable multinomial logistic regression to iden-
tify predictors of clinicians’ prognostication approaches 
and to explore independent associations of prognosti-
cation approach with WOLST, adding variables from 
the univariate analysis with p value of less than or equal 
to 0.2 into the multivariable model (see Supplementary 
Methods for more detail http://links.lww.com/CCX/
A929). All quantitative analyses were performed in SAS 
9.4 (SAS Institute, Cary, NC). Graphs were generated 
using Prism 7 (GraphPad Software, San Diego, CA).

RESULTS

Participants

Characteristics for all participants are shown in 
Supplementary Table 1 (http://links.lww.com/
CCX/A924), and clinician characteristics by spe-
cialty are further detailed in Supplementary Table 5  

(http://links.lww.com/CCX/A928). In cohort 1 (original 
data set n = 275 patients), 24 patients with 24 associated 
clinician-family recordings had a primary neurologic di-
agnosis and were eligible for inclusion in our study. Per 
our exclusion criteria, we excluded three recordings that 
lacked any discussion of prognosis or goals of care; hence, 
we included 21 recordings of 21 patients in our analysis.

In cohort 2 (data collected in 2019), 25 patients with 
29 associated clinician-family recordings were eligible 
for inclusion. Four surrogates and three clinicians (for 
seven patients) declined participation (recruitment rate 
76%). We included 22 recordings of 18 eligible patients.

In total, we analyzed 43 clinician-family meetings 
for 39 patients, with 88 surrogate and 27 clinician par-
ticipants (Fig. 1).

Framework Describing Clinician Communication 
Approaches

We created a de novo framework describing four dis-
tinct prognostic communication approaches used by 
clinicians during the clinician-family meetings. These 
included the authoritative, advisory, responsive, and 
informational approaches (Table 1 shows representa-
tive examples).

TABLE 1. 
Framework Defining Clinicians’ Prognostic Communication Approaches

Prognostic  
Communication 
Approach Definition Examples

Authoritative Clinician gives a recommendation 
about specific treatments or  
decisions without prior discussion  
of values and preferences

“I think that she’s going to need a feeding tube regardless, honestly…”

“We recommend what is called a tracheostomy”

“I think we’re… at that point where we would recommend that we 
consider it, if not actually go ahead and call the surgeons to do it.”

Informational Clinician engages in prognostic  
disclosure without providing  
treatment recommendations or 
discussing values and preferences 
during the entire meeting

“I’m sorry, but this is fairly serious”

“He has tremendous capacity to improve”

“He’s gonna be diminished as far as the brain goes. He might  
have memory gaps. He might have emotional changes.  
He might have actually personality changes.”

Advisory Clinician first provides prognostic 
estimates followed by asking the 
surrogates to think about values 
and preferences

“We’ve discussed a little bit what to expect… What is it that he 
would accept as okay still, even if we told you that he may not 
return back to his baseline?”

Responsive Clinician first asks surrogates to  
think about values and prefer-
ences, followed by discussing 
prognosis related to elicited  
values and preferences

“Our job at this point is to try to figure out, so we can tell you  
what we are looking at for his recovery… what he would  
want us to do and what he would not want us to do.” 

http://links.lww.com/CCX/A929
http://links.lww.com/CCX/A929
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Authoritative Approach

We defined the authoritative approach as one in which 
clinicians made direct treatment recommendations 
without eliciting patient values and preferences (VPs) and 
provided their opinions on one treatment path without 
discussing other possible options. Clinicians used the au-
thoritative approach in nearly a quarter of all meetings 
(9/43 [21%]) and in half of all meetings in which treat-
ment recommendations were made (9/18 [50%]).

Under this approach, some recommendations were 
phrased as a “given” in the patients’ recovery, as in “He’s 
still very deconditioned with his breathing and, uh, 
he will need a tracheostomy,” while others were pre-
sented as opinions, as in “I’ve done this for my loved 
ones before. I would not shock him. I don’t think it’s 
going to result in anything good.” We noted some dif-
ferences in how clinicians used this approach. In four 
of nine meetings, clinicians did not address or elicit 
VPs during the entirety of the meeting. In three of nine 
meetings, clinicians made some effort to discuss VPs 
but proceeded to give a recommendation without re-
ceiving an answer from the surrogate.

Informational Approach

In this approach, clinicians engaged only in prognostic 
disclosure, without any discussions of VPs and without 
providing treatment recommendations, or describing 
available treatment options (10/43 [23%]).

Six out of 10 clinicians, who used the informational 
approach, explicitly acknowledged the uncertainty in-
herent to the patients’ clinical course and diagnosis, 
for example: “Unfortunately, with this kind of a di-
sease[…]there’s nothing set in stone.” However, none 
of these clinicians offered any additional guidance on 
what factors surrogates could consider when making 
decisions.

In two meetings, clinicians asked questions re-
garding the patients’ lifestyle, for instance: “What 
does he do for work?” These clinicians did not pro-
ceed to make recommendations or explain to surro-
gates why lifestyle indicators are important factors in 
decision-making.

Advisory Approach

The advisory approach was characterized by the in-
clusion and acknowledgment of multiple treatment 

courses depending on the patient’s VPs. It was the most 
frequently used approach (18/43 meetings [42%]). 
Clinicians began with discussion of prognostic disclo-
sure and then asked surrogates to think about VPs. As 
one clinician outlined to the family, “Let me talk a little 
bit about prognosis and then I was hoping you could 
teach us a little bit more about who he is.”

One strategy used by many clinicians under this 
approach was to actively transition the conversation 
from prognostication to discussing VPs. For example, 
“I need to shift the focus now to decision making[…],” 
and “What I’m giving you is totally my medical opinion 
[…] But what you need to give us is–you need to tell us 
what you think he would want in this situation.”

Responsive Approach

In six of 43 meetings (14%), clinicians asked surrogates 
to consider VPs prior to any discussion of prognosis, 
which we defined as the responsive approach. It differs 
from the advisory approach in that clinicians targeted 
their prognostic disclosure specifically to the VPs 
offered by surrogates. The prognostic disclosure often 
served as a way of guiding the surrogates or making 
connections between the VPs and the prognosis, as in 
this example:

We have briefly talked about how he had some 
very specific wishes, and he didn’t want a feeding 
tube put in and he wouldn’t really wanna be going to 
live in a nursing facility.[…]At this point, I’m con-
cerned that that’s the direction we’d be headed in. 
And I think it sounds like he would not want that.

In a similar manner, the clinician in the following ex-
ample gives a prognostic statement in response to the 
family’s suggestion that the patient’s history of surviv-
ing cancer proves he has a strong will to live:

The difference between that and now is he’s not 
going to be able to return to how he was before.
[…]He won’t even be able to return to how he was 
even before he had that initial stroke.

Clinicians used either the advisory or responsive 
approach in 56% of clinician-family meetings. These 
two approaches are similar in how they combine 
discussion of VPs alongside prognostic disclosure 
as a way of guiding the conversation, and it is this 
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integration that sets them apart from the authoritative 
and informational approaches (44% of meetings). In 
15 of 24 meetings during which advisory or responsive 
approaches were used, clinicians specifically addressed 
the surrogate’s duty in exercising substituted judgment, 
while this occurred in only three of 19 meetings where 
Informational or Authoritative approaches were used.

Treatment Recommendations

Among all clinician-family meetings, clinicians made 
treatment recommendations in 18 out of 43 (42%) cli-
nician-family meetings.

Prognostication approaches for clinicians who led 
multiple clinician-family meetings are described in the 
Supplementary Results (http://links.lww.com/CCX/
A930) and Supplementary Figure 1 (http://links.lww.
com/CCX/A931).

Exploratory Quantitative Analysis

The unadjusted associations of clinician, patient, 
meeting, and family characteristics with the four 
prognostic communication approaches are shown in 
Supplementary Table 2 (http://links.lww.com/CCX/
A925). We found that the type of approach was asso-
ciated with center (p < 0.001) and clinician specialty, 
where meetings using the advisory approach was signif-
icantly more commonly led by neurointensivists than 
non-neurointensivists (p = 0.01; Fig. 2). There was a 
trend toward association of patient age with prognostic 
communication approach, with clinicians using the 
authoritative approach more often for meetings about 
younger patients and the advisory approach more 
often for older patients (p = 0.08). Clinicians also used 
advisory and responsive approaches more frequently 
for patients with ischemic strokes (p = 0.059). None 
of the other patient characteristics (race, ethnicity, 
sex) or any of the family characteristics (age, race, eth-
nicity, sex, education level) were associated with any 
prognostic communication approaches. Meeting du-
ration was shortest when the informational approach 
was used (p = 0.03). When adjusting for center, cli-
nician specialty, patient age, diagnosis, and meeting 
duration in the multivariable analysis, only clinician 
specialty independently predicted clinicians’ commu-
nication approach. Compared with neurointensivists, 
in non-neurointensivists, the odds of using the infor-
mational approach versus the advisory approach were 

23-times higher, and the odds of using the authorita-
tive approach versus the advisory approach and the re-
sponsive approach versus the advisory approach were 
five-times higher (p = 0.027; Table 2).

The univariate analysis of the final goals-of-care 
decisions by clinicians’ prognostic communication 
approach is shown in Supplementary Table 3 (http://
links.lww.com/CCX/A926). A WOLST decision was 
made for 16 of 39 (41%) patients and was more likely in 
older patients (median age, 74.5 yr [interquartile range 
(IQR), 62–85 yr] vs 52 yr [43–67 yr]; p = 0.006). The 
advisory approach was more commonly used when 
WOLST decisions were made (56% for WOLST vs 26% 
for non-WOLST), while the informational approach 
was less commonly used when WOLST decisions were 
made (12% vs 35%), but this did not reach statistical 
significance (p = 0.2). WOLST decisions were more 
common when the clinician leading the meeting was 
more experienced (median years in practice 16 [IQR, 
9–21.5] vs 9 [6–16]; p = 0.07; attending physician  

Figure 2. Prognostic communication approaches used by 
neurointensivists versus non-neurointensivists. Neurointensivists 
differ from non-neurointensivists in the approaches they chose to 
use, with a majority of neurointensivist led meetings characterized 
by the advisory approach (unadjusted p = 0.01). Our small sample 
size did not allow adjustment by clustering by centers and repeat 
meetings by individual clinicians.

http://links.lww.com/CCX/A930
http://links.lww.com/CCX/A930
http://links.lww.com/CCX/A931
http://links.lww.com/CCX/A931
http://links.lww.com/CCX/A925
http://links.lww.com/CCX/A925
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http://links.lww.com/CCX/A926
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94% ± 15% vs 74% ± 17%; p = 0.21) and was a neuro-
intensivist (56% ± 9% vs 30% ± 7%; p = 0.19), but none 
of these characteristics reached statistical significance 
due to limited power. In the multivariable model, only 
patient age (p = 0.02), but not prognostic communi-
cation approach or any other variables, remained in-
dependently associated with WOLST (Supplementary 
Table 4, http://links.lww.com/CCX/A927). Assuming 
a medium effect size (Cohen’s w = 0.3, 80% power, and 
α = 0.05), we estimated that we would find a statisti-
cally significant association between WOLST and cli-
nicians’ prognostic communication approach with a 
sample size of 122 clinician-family meetings.

DISCUSSION

In this pilot study, we demonstrated that it is feasible 
to audio-record “real-life” clinician-family goals-of-
care meetings in the neuro-ICU, with a recruitment 
rate similar or higher than reported for general crit-
ical care (22, 23). We characterized four distinct prog-
nostic communication approaches used by clinicians. 
Clinicians’ prognostication approaches were highly 
variable, particularly regarding the elicitation of VPs. 
Our empirical study is unique in CINPs and begins to 
understand how clinicians communicate prognosis to 
the families of these patients.

We found key distinguishing features in how clini-
cians disclose prognosis, make treatment recommen-
dations, and elicit VPs. We found that clinicians made 
treatment recommendations in 18 of 43 meetings, which 
is consistent with previous research describing clini-
cians’ reluctance in making recommendations (23, 24). 
However, nine of these meetings were conducted via an 
authoritative approach without incorporation of VPs. 
For the other nine meetings where recommendations 
were made, surrogate decision-makers were supported 
through clarifying surrogates’ misunderstandings 
on outcomes or by counseling surrogates on what 

treatments were indicated for the described VPs. Studies 
show that clinicians’ recommendations carry signifi-
cant weight as one factor in medical decision-making 
for surrogates (25–27) and may guide surrogates 
through making informed decisions during complex 
and emotionally demanding situations (11, 24, 28–30). 
Furthermore, surrogates value clinician recommenda-
tions that support or offer additional decision-making 
guidance, thereby lessening adverse surrogate outcomes 
such as poor understanding of prognosis or treatments 
and high rates of decisional regret (31–35).

An analysis of clinicians’ roles during prognostic 
meetings in general critical care found similarly low 
rates of making recommendations (23). Our study, 
however, focused more on clinician-initiated statements 
rather than on the delineation of roles between clini-
cians and surrogates during decision-making. With this 
focus, our attention in the qualitative analysis was drawn 
to the infrequency with which clinicians elicited VPs. It 
is possible that discussion of VPs occurred prior to the 
recorded meetings, but prior discussions were not refer-
enced in any recorded interviews. It is concerning that 
in nearly half of the clinician-family meetings, clinicians 
used an authoritative or informational approach with 
no discussion of VPs, despite the known importance of 
doing so (36–40). Furthermore, in nearly a quarter of 
meetings, clinicians made treatment recommendations 
without eliciting the patients’ VPs.

Although our study did not examine underlying cli-
nician motivations, one key finding was that clinicians 
vary in how they approach communication in clinician-
family meetings. Possible clinician-level factors con-
tributing to this variability proposed in previous work 
include: internal biases leading to self-fulfilling proph-
ecies, a sense of prognostic nihilism, clinician agree-
ment with substituted judgment, and differing levels of 
personal comfort and experience (14, 24, 41, 42). We 
must be careful not to overinterpret our observations 
because it is also possible that certain meetings varied 

TABLE 2. 
Multivariable Analysis for Clinicians’ Prognostication Approach

Predictor

Relative Risk Ratio (95% CI)
Overall  

pAuthoritative vs Advisory Responsive vs Advisory Informational vs Advisory

Clinician specialty:    0.027

  Neurointensivist Reference Reference Reference  

  Non-neurointensivist 5.2 (0.9–29.3) 5.2 (0.7–37.9) 23.4 (2.3–235.5)  

http://links.lww.com/CCX/A927
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depending on family interactions, both verbal and 
nonverbal, during or outside of the recorded clinician-
family meeting, external factors such as differences in 
patients or workplace environments, and surrogate 
preferences (10, 11, 41–45). Additional research is 
needed to understand what clinician-specific or other 
factors may contribute to the variability in prognostic 
communication approaches for CINPs (13, 14).

Our initial quantitative exploration similarly sug-
gests that clinician factors may be associated with the 
choice of approach, given that neurointensivists were 
more likely to use the advisory approach compared 
with clinicians from other specialties. However, we 
must note that our study included only four neuroin-
tensivists, all from the same center, which likely shaped 
their approaches to goals-of-care family meetings in 
ways not explicitly measured or described here. We 
additionally found that WOLST decisions were more 
commonly made when the clinician leading the meet-
ing was an attending physician with more years of 
training, although these were not statistically signifi-
cant, likely due to our small sample size. Future, larger 
studies must validate our findings. We also found that 
use of advisory or responsive approaches with elic-
itation of VPs was associated with longer duration of 
clinician-family meetings. Empirical research has sug-
gested that increased duration of meetings provides 
more opportunities for surrogates to speak, understand 
the goals of care, and discuss patient wishes, and there-
fore may be associated with higher family satisfaction 
and lower long-term surrogate psychologic burden (31, 
46, 47). Future research in CINPs measuring quality of 
communication and surrogate health outcomes will be 
important in untangling this relationship with prognos-
tication approaches. We did not find that family char-
acteristics, including education level, race, or ethnicity, 
were associated with either communication approaches 
or WOLST decisions (9). Possible explanations include 
our small sample size and a relatively homogenous co-
hort with 83% non-Hispanic White family participants.

Our study’s strengths include the examination of 
recordings of real-life clinician-family communica-
tions from multiple centers with a variety of CINPs 
admitted to geographically diverse medical, medical-
surgical, and neurologic ICUs. These communications 
are generally considered difficult to capture due to the 
substantial effort in recruitment and their sensitive na-
ture. Although we forgo the control of variables that 
comes with conducting studies under simulation-based 

scenarios, we benefit by minimizing the barriers of 
translating our results into clinical practice.

Limitations included a relatively small sample size with 
limited racial and ethnic diversity, thereby limiting trans-
ferability and adjustment for clustered confounders. Our 
single center neuro-ICU (cohort 2) is overrepresented, 
potentially contributing to selection bias. We were un-
able to adjust for ICU structure, rounding practices, or 
additional information potentially provided to families 
before the clinician-family meeting or during prior clini-
cian-family meetings. Recordings occurred over a period 
of 5–10 years, raising the concern that clinician-family 
communication may have evolved over this time pe-
riod. We did not examine differences in communication 
approaches between the earlier and later cohorts because 
recordings for both occurred at different centers, and we 
lacked power to adjust for this difference. However, while 
communication with families has changed over the last 
50 years (48), our review of the literature did not discover 
evidence that it has evolved much over the last 5–10 years. 
Despite attempts at difficult conversation training to im-
prove communication with families in ICUs (49, 50), no 
research has documented a change in physicians’ actual 
practice, potentially because learned communication 
skills decline as physicians progress in their medical train-
ing (51). Knowing that they were being audio-recorded 
may have changed the approaches of clinicians who 
agreed to participate (Hawthorne effect [52]). Therefore, 
we may have included only the clinicians comfortable 
with being observed or recorded, thereby underestimat-
ing the true range of clinician variability. Our study only 
describes what is observed and does not explain the cause 
of the variability. To know if this variability is intrinsic or 
extrinsic to the clinician would require a level of control 
over the environment that is not possible when recording 
real-life meetings (53). Finally, we examined only clini-
cian attributes in order to explore potential targets of in-
tervention, but communication is bidirectional and what 
surrogates say likely influences the clinician-surrogate 
dialogue. Although we assessed “approaches” that en-
compass meetings in their entirety, there are still uncon-
trollable differences in how families drive discussion that 
are not accounted for in our study design.

In summary, our pilot mixed-methods study 
describes the variability in clinicians’ approaches to 
goals-of-care communication in CINPs. Validation in 
a larger, contemporary cohort is necessary. We do not 
propose that one approach is always better than an-
other, but rather that prognostication approaches have 
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important distinctions. Understanding what compo-
nents contribute to these differences may guide clini-
cians in clinical practice. Importantly, we demonstrated 
the feasibility of studying real-life clinician-family 
meetings for CINPs, and future large studies involving 
a more diverse sample of participants will be essential 
in developing acceptable and evidence-based interven-
tions that help clinicians and families achieve treatment 
decisions consistent congruent with patient VPs.
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