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Abstract
Background—Advances in intensive care medicine have increased survival rates of patients
with critical neurological conditions. The focus of prognostication for such patients is therefore
shifting from predicting chances of survival to meaningful neurological recovery. This study
assessed the variability in long-term outcome predictions among physicians and aimed to identify
factors that may account for this variability.
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Methods—Based on a clinical vignette describing a comatose patient suffering from post-anoxic
brain injury intensivists were asked in a semi-structured interview about the patient’s specific
neurological prognosis and about prognostication in general. Qualitative research methods were
used to identify areas of variability in prognostication and to classify physicians according to
specific prognostication profiles. Quantitative statistics were used to assess for associations
between prognostication profiles and physicians’ demographic and practice characteristics.
Results—Eighteen intensivists participated. Functional outcome predictions varied along an
evaluative dimension (fair/good–poor) and a confidence dimension (certain–uncertain). More
experienced physicians tended to be more pessimistic about the patient’s functional outcome and
more certain of their prognosis. Attitudes toward quality of life varied along an evaluative
dimension (good–poor) and a “style” dimension (objective–subjective). Older and more
experienced physicians were more likely to express objective judgments of quality of life and to
predict a worse quality of life for the patient than their younger and less experienced counterparts.
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Conclusions—Various prognostication profiles exist among intensivists. These may be dictated
by factors such as physicians’ age and clinical experience. Awareness of these associations may be
a first step to more uniform prognostication.
Keywords
Prognosis; Coma; Critical care; Ethics; Neurology; Neuroethics
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Neurological injury is a major cause of long-term morbidity for patients admitted to
intensive care units (ICU). It has been estimated that one-third of patients admitted to the
ICU suffer from neurological syndromes detrimental to their health outcome [1]. Ongoing
advances in critical care medicine have resulted in an ever increasing ability to preserve life
in these critically ill patients. These advances have shifted the focus of prognostication in the
ICU for a large proportion of patients from chance of survival to chance of survival with a
meaningful neurological recovery. As a result, meetings with family members of ICU
patients often center on predictions of long-term neurological outcome. Clear
communication of accurate prognostic information during these meetings is vital for
informed decision-making and has been identified as a crucial aspect of neurocritical care
and a duty of physicians [2]. Prognostication is not an exact science, however. Opinions
regarding patients’ prognosis may differ among physicians which can create challenges for
end-of-life (EOL) decision-making [3,4].
This hypothesis-generating study aimed to assess potential variability in prognostication
among physicians and gain insight into factors that may account for this variability. We
approached this task in two steps. First we sought to identify prognostic profiles that exist
among physicians by analyzing physicians’ responses to a semi-structured interview
centered on a clinical vignette of a comatose patient. Qualitative content analysis was used
to identify prognostic profiles in an open way without restricting the approach to a priori
categories. Secondly, using standard statistical approaches, we searched for specific
associations between prognostic profiles and physician characteristics such as clinical
experience, age, gender, and medical subspecialty to generate hypotheses.

Methods
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All neurointensivists and general medicine intensivists at two tertiary hospitals were invited
to participate in this study. Hospitals were selected for both theoretical (e.g., presence of
neurointensivists) and practical (e.g., geographical proximity) reasons. Physicians were
identified based on information provided by heads of clinical units and contact information
available online. Up to two phone calls and two email invitations were sent. Research ethics
approval from both participating institutions was obtained.
Responding intensivists participated in this two-part study involving a questionnaire and a
semi-structured interview. The questionnaire surveyed for age, gender, ethnicity (as defined
by American census categories), medical specialty and sub-specialty, and clinical
experience. Physicians then read a clinical vignette featuring the case of a comatose patient
suffering from post-anoxic brain injury (Table 1) and participated in a semi-structured twopart audiotaped interview which lasted approximately for 45 min. During the first part of the
interview, respondents were asked to present and discuss their perceived prognosis and
expected outcome for the patient described in the vignette. The questions were: What is the
prognosis and outcome for this patient? What is the projected quality of life for this patient?
What physical, mental, and social deficits is the patient likely to experience if treatment
succeeds? The second part of the interview explored four sets of fundamental factors that
can influence physician decision-making: professional experience; personal background;
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patient characteristics; and contextual factors. Physicians were asked to rate those factors
from 1 (most important) to 4 (least important). We then guided the interview to further
explore these four topics using specific sub-questions. All interviews were transcribed
verbatim and subsequently analyzed using the QSR Nvivo 7 (Doncaster, Australia)
qualitative software package. Using a (conventional) thematic qualitative content analysis
approach, a coding scheme was generated [5–7]. This is called the “open-coding” phase and
involved iterative readings and analysis of a diversified sample of interviews. This open
coding then set the way for “axial coding” where all codes are applied to all of the
interviews. One author (M-JD) first coded the material, another (ER) reviewed all coding;
disagreements were discussed, and consensus was achieved. This enabled us to identify
domains of prognostic variability and to determine specific prognostication profiles.
Associations between these prognostication profiles and physicians’ demographic and
practice characteristics were then examined using the Mann U Whitney test for continuous
variables and Fisher’s exact test for categorical variables. Results were interpreted as
statistically significant at an alpha of 0.05 and as showing a trend with P values in the 0.05–
0.1 range.

Results
NIH-PA Author Manuscript

Forty-one intensivists from two tertiary healthcare institutions were invited to participate
and 18 (44%) agreed. Their demographic and practice characteristics are listed in Table 2.
Profiles of Functional Outcome Prediction
Physicians differed in their assessment of long-term functional outcome for the patient
described in the clinical vignette (Fig. 1). First, there was variability in predicting functional
outcome along an evaluative dimension. When asked to predict the overall long-term
functional outcome for the patient portrayed in the vignette, responses ranged from fair/good
to poor. Similar variability was observed among physicians’ predictions of impairments in
three specific domains (cognitive, social, and motor skills). For example, while some
physicians predicted motor impairments, others thought the patient would likely be free of
any (Supplementary Table). Second, there was variability in predicting overall long-term
functional outcome along a confidence dimension. The responses of two-thirds of the
interviewed physicians indicated considerable uncertainty of their functional outcome
predictions, whereas one-third of the physicians’ statements reflected reasonable certainty of
their prognosis.
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Consequently, profiles of functional outcome prediction, following the evaluative and
confidence dimensions described above, could be categorized according to the following
prognostic quadrants: (1) physicians who felt fairly confident that the prognosis was fair/
good; (2) those who felt that the prognosis was fair/good but were uncertain; (3) those who
felt fairly confident that the prognosis was poor; and (4) those who believed the prognosis
was poor but were uncertain of this (Fig. 1). Physicians representing each of these four
views were identified, but the most prevalent opinion was the fourth quadrant, i.e.,
expressing concern about a poor prognosis with marked uncertainty (39%; n = 7/18).
Assessment of physician characteristics that may be associated with prognostication profiles
showed two trends (Table 3). First, whereas 90% of physicians who had treated ≥20 similar
patients in their practice predicted poor outcome, only 50% of physicians who had treated
<20 similar patients predicted poor outcome (P = 0.09). Second, physicians who were
certain about their prognosis had been in practice for longer (median 11, IQR 7.5–12.75)
than those who were uncertain (median 3.5, IQR 1–10.75; P = 0.1) (Table 3). Thus,
physicians with more experience tended to be more pessimistic about the patient’s
functional outcome and more certain of their prognosis. Differences in functional outcome
Neurocrit Care. Author manuscript; available in PMC 2010 November 1.
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prediction were not associated with differences in physicians’ age, gender, ethnicity,
medical subspecialty, and experience with long-term follow-up in an ambulatory care
setting.
Profiles of Quality of Life Prediction
Attitudes toward the quality of life of the patient featured in the clinical vignette varied
considerably. Variation was observed along two dimensions: an evaluative dimension (good
or poor) and a “style” dimension (objective or subjective) (Figure 1 and Table 4). Eight
physicians expressed objective (third person) judgments about quality of life, i.e., quality of
life that could be judged “objectively” as poor (n = 7) or fair/good (n = 1). Ten physicians
fell into the “subjective” category. These respondents considered quality of life to be too
subjective to comment on and, hence, resisted the question to predict the patient’s quality of
life. When these physicians were asked to predict quality of life in the questionnaire, despite
their feeling that it is a subjective matter, three predicted a poor quality of life, six a fair/
good quality of life, and one physician refused to respond.
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Physicians who predicted a poor long-term quality of life were older (median 45 years, IQR
39–54 years) than physicians who predicted a fair/good quality of life (median 37 years,
IQR 37–41 years; P = 0.04). In addition, trends suggested that physicians who predicted a
poor long-term quality of life had spent more years in practice, seen a greater number of
similar patients, and were less likely to see patients in long-term follow-up (0.05 < P < 0.1;
Table 3). Physicians who felt that quality of life could be predicted objectively tended to be
older and tended to have spent more years in practice than their counterparts who felt that
quality of life is too subjective to be predicted (P = 0.06 and 0.06, respectively; Table 3).
Self-Reported Factors Influencing Prognostication and EOL Decision-Making
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There was little variability among physicians in the ranking of factors that influence their
prognosis and EOL decision-making. Physicians considered patient characteristics and
preferences most important among the four possibilities (average rank value = 1.2 ± 0.5) and
placed professional experience (average rank value = 1.9 ± 0.6) second. The impact of their
own personal background (average rank value = 3.3 ± 0.7) and their work environment
(average rank value = 3.5 ± 0.5) were ranked as less important. The potential influence of
these two factors was often dismissed: “My personal background and experience are
irrelevant (…) my religion doesn’t matter, my ethical construct doesn’t matter and I often
very importantly highlight that.” Physicians who acknowledged some level of influence of
contextual factors (n = 12) frequently spoke about positive features of their environment
such as the good resources available to them in an academic center and did not emphasize
the potential negative aspects (e.g., possible pressures to use new technologies because of
practice in an academic environment).
When physicians were asked to present their wishes regarding continuation of life support if
they were in the patient’s situation, seven physicians (39%) indicated that they would have
desired withdrawal of life-support for themselves. Three of these seven physicians (43%)
would have recommended withdrawal of life-support on the patient if the patient’s
preferences were not known. In contrast, none of the 11 physicians (0%) who would have
wanted continuation of life-support for themselves supported withdrawal of life-support on
the vignette patient (P = 0.043). No significant associations were found between physicians’
personal preferences regarding continuation of life-support if they were in the patient’s
situation and their prognostic profile (Table 3).
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This study coupled quantitative and qualitative research methodologies to capitalize on the
unique strengths of both. Although this approach is supported by Giacomini and Cook in
2000 [8,9] it remains an under-explored research approach in neurology. The qualitative
methodology was used to explore, without a priori hypothesis, in which ways physicians
differ in terms of prognostication of critically ill neurological patients and to identify
discrete prognostication profiles. Subsequently, a quantitative research approach was used to
explore which physicians’ demographic or practice characteristics may be associated with
these prognostication profiles.
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Our qualitative results demonstrate variability in several prognostic domains among
physicians. Based on long-term outcome predictions for a patient with severe anoxic brain
injury and an uncertain prognosis, functional outcome predictions varied along an evaluative
axis (ranging from fairly good to poor functional outcome) and a confidence axis (ranging
from certain to uncertain); quality of life predictions varied along an evaluative axis (ranging
from poor to “reasonably good” quality of life) and a style axis (ranging from objective
opinions to refusal to comment because quality of life was viewed to be the patient’s
prerogative). Physicians readily acknowledged that patient characteristics and preferences as
well as their professional experience have an influence on their prognostication. However,
they did not generally feel that their own personal background or their work environment
played a major role in their prognostication and EOL decisions.
The hypothetical clinical circumstances of the patient featured in the vignette were chosen to
reflect clinical scenario in which the clinical outcome is uncertain. This uncertainty was
built in because the goal was not to determine the accuracy of the physicians’ predictions,
but instead to elicit a variety of opinions regarding long-term outcome predictions that could
be used to identify domains of prognostic variability and prediction of quality of life among
the interviewed physicians. The unique strength of the qualitative research method is that
variability was evaluated without being limited to specific a priori hypothesis. The domains
of prognostic variability were therefore not pre-specified, but followed from a qualitative
assessment of physicians’ responses to open-ended interview questions. As a result
variability was identified not only in certain relatively predictable domains (e.g., variability
regarding functional outcome along an evaluative axis from fair/good to poor), but also in
less predictable domains (e.g., variability regarding quality of life along a style axis ranging
from objective to subjective).
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Based on our quantitative analyses, older physicians predict a poorer prognosis and quality
of life for the vignette-patient. Several other associations between physician characteristics
and their prognostic profile showed interesting trends (P values in the range of 0.05–0.1) in
this study that was not powered to determine such associations with statistical significance.
First, more experienced physicians tended to be more pessimistic about the patient’s
functional outcome and more certain of their prognosis. Second, physicians who predicted
poor quality of life were older, had spent more years in practice, seen a greater number of
similar patients, and were less likely to see patients in long-term follow-up. Third,
physicians who felt that quality of life could be predicted objectively tended to be older and
to have spent more years in practice. Notably, no significant associations were found
between the physicians’ intensive care subspecialty (neurology versus medical) and their
prognostic profiles. Also, no significant associations were found between physicians’
preference regarding continuation of life-support on themselves, if they would be in the
patient’s situation, and their prognostic profiles. However, physicians who preferred
withdrawal of life-support for themselves were significantly more likely to recommend
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withdrawal of life-support for the patient featured in the vignette than physicians who would
have preferred continuation of life-support for themselves.
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Given the variability in predicting prognosis and quality of life observed in this study it is
foreseeable that a patient’s family can be exposed to physicians that present different
prognoses, and express various levels of certainty and diverging approaches to predicting
quality of life. This variability, notably variability regarding recommendations for
withdrawal of life support and its relationship to physicians’ own preferences, merits
attention given that communication with families can impact the EOL decision-making
process and experience [10].
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Physicians who were interviewed for this study ranked four sets of factors according to their
importance in terms of influencing prognosis and EOL decision-making. Patient
characteristics and preferences and the physicians own personal experience were ranked
highly. This is consistent with the results of our quantitative analyses that suggested several
associations between physicians experience and their prognostic profile. Factors such as
work environment and personal background were uniformly ranked low and strong
influence of these factors was often dismissed. This stands in contrast to the results of
previous studies that assessed factors influencing prognostication [11–20]. These studies
found that independently of patient characteristics, the personal background of the physician
(e.g., age, religious beliefs) and contextual factors such as practice location influence EOL
care and decision-making in the intensive care setting. The fact that physicians do not
acknowledge or seem unaware of these potential influences raises the concern that
physicians entertain an idealized, overly objective view of their own decision-making
process that does not fully recognize potential influences and biases.
Our study has important limitations and drawbacks that need to be taken into consideration.
The number of participants is limited and the study was not powered to test for differences
in characteristics between physicians belonging to various prognostic profiles. Failure to
detect such differences is therefore no proof that they indeed do not exist. The study’s
sample was also too small to determine the independence of associations in a multivariable
model. In addition, differences and trends that were observed in this study may have been
due to chance since we did not adjust the P value for multiple comparisons and this study
should therefore be viewed as hypothesis generating. The selection of on institutions located
in one geographical location may have introduced selection bias. Future studies are therefore
needed to confirm or refute the hypotheses raised by our study. Finally, although as a
research method clinical vignettes have the advantage of controlling for the features of a
case [21,22], they limit the amount of information conveyed to respondents.
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The results of this study support the need for ongoing research on prognostication for
critically ill neurological patients. The domains of prognostic variability that were identified
in our study can be used as a starting point for future research in this field. The associations
between specific prognostication profiles and physician characteristics that were identified
in this study should be examined in studies with larger sample sizes. Future studies are also
necessary to determine the accuracy of outcome predictions in patients with severe brain
injury as this was not addressed by our study. Finally, trials could be designed to determine
if interventions, such as routine discussions regarding prognostication among physicians
with different levels of clinical experience and formal feedback to physicians who do not see
their patients once they leave the hospital, result in more uniform and accurate
prognostication. In the interim, enhanced awareness of the variability that exists among
physicians regarding prognostication and prediction of quality of life as well as
acknowledgment of the factors that may be responsible for this variability could be first
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steps toward more consistent and concerted communication of prognosis in patients with
critical neurological conditions.
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Fig. 1.

Predicted long-term functional outcome for patient in vignette (see Table 1)
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Table 1

Clinical vignette used for questionnaire and interview
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The patient is a 45-year-old man. He lives with his wife and two daughters who are 8- and 6-years-old. He works as a lawyer for a prestigious
law firm and is on his way to become partner. He and his wife like to socialize and have a vast social network of friends and family.
The patient collapsed while playing squash. EMS was called immediately and arrived on the scene after 12 min. They started CPR and found
the patient to be in ventricular fibrillation. They were able to restore sinus rhythm and a normal blood pressure almost immediately after arrival.
The patient was intubated in the field and transported to the nearest ER. On arrival his Glascow Coma Scale score (GCS) was 4 (E1M2VT).
Pupils were reactive and he was overbreathing the ventilator. He had roving eye movements, no corneal reflexes, no gag and no cough. He had
extensor responses to noxious stimulation in all four extremities.
On day 3 after the arrest he remained comatose and intubated. Clinically he had, however, improved some. His GCS was 7 (E2M4VT). He
opened his eyes to noxious stimuli, his pupils were reactive, he had roving eye movements, and he withdrew to pain in response to noxious
stimuli. He did not follow any commands. His EEG showed diffuse slowing and Somatosensory Evoked Potentials (SSEPs) were present.
On day 7 his condition was essentially unchanged although he now had his eyes open spontaneously for some parts of the day. His GCS is 9
(E4M4VT). His cardiovascular status and other organ systems remained stable throughout his hospitalization.
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Table 2

Characteristics of physicians who participated in this study
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Physician characteristics

N (%)

Age (years)

42 ± 7

Female

6 (33%)

White

16 (89%)

Years in practice

8±6

Experience caring for patients with anoxic brain injury patients similar to the vignette
<20 cases

5 (28%)

≥20 cases

13 (72%)

Intensive care subspecialty
Medicine

10 (56%)

Neurology

8 (44%)

Long-term follow-up of anoxic brain injury patients

5 (28%)
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50%

≥20 cases

37%

B

25%
75%

Withdraw

Continue

Personal life-support pref.#

63%

A

Institution

50%

<20 cases

Clinical experience

62%

No

50%

50%

50%

50%

90%†

10%†

80%

20%

40%

50%

38%

60%

Yes

Long-term follow-up

Medicine

Neurology

0%

100%

50%

25%

Intensive care subspecialty

75%

80%

50%

Non-white

20%

9 (2–15)

42 (39–52)

50%

6 (1–11)

39 (34–44)

50%

50%

50%

50%

67%

33%

67%

33%

67%

33%

0%

100%

83%

17%

11 (8–13)

43 (41–49)

67%

33%

42%

58%

75%

25%

75%

25%

50%

50%

17%

83%

58%

42%

3.5 (1–11)†

38 (35–51)

71%

29%

29%

71%

43%

57%

43%

57%

29%

71%

29%

71%

57%

43%

5 (1–10)

37 (37–41)

Fair/good n = 7

50%

50%

50%

50%

90%†

10%†

90%†

10%†

70%

30%

0%

100%

70%

30%

10.5 (6–15)†

45 (39–54)*

Poor n = 10

Certain n = 6

Fair/good n = 8

Uncertain n = 12

Evaluative dimension

Confidence dimension

Evaluative dimension
Poor n = 10

Quality of life prediction

Functional outcome prediction

White

Ethnicity

Male

Female

Gender

Median (IQR)

Years in practice

Median (IQR)

Age

Physician characteristic

50%

50%

50%

50%

75%

25%

75%

25%

62%

38%

0%

100%

75%

25%

11 (7–15)

45 (40–53)

Objective n = 8

Style dimension

Quantitative analysis of physician characteristics influencing predicted functional outcome and predicted quality of life

70%

30%

40%

60%

70%

30%

70%

30%

50%

50%

20%

80%

60%

40%

3.5 (1–10)†

38 (36–42)†

Subjective n = 10

NIH-PA Author Manuscript

Table 3
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NIH-PA Author Manuscript

This characteristic refers to the physician’s personal preference regarding continuation of life-support on himself/herself if (s)he was in a medical condition that is identical to that of the patient featured in
the vignette

#

Indicates 0.05 < P < 0.1; and all other P values are ≥0.1

Indicates P < 0.05;

NIH-PA Author Manuscript

†

NIH-PA Author Manuscript

*
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Table 4

Examples of predicted quality of life for patient in vignette (Table 1)

NIH-PA Author Manuscript

Objective quality of life (n = 8)
Poor (n = 7)
“My assessment would be that his quality of life would be expected to be poor. He may have substantial neurologic impairment, he may have
no substantial improvement over his current status. His current vegetative state may persist, and could, if that remains the case, his status may
not improve substantially over the long-term over where he is now.” (P5)
Good (n = 1)
“I think his quality of life will be reasonably good. I think that he will have some degree of disability. I think that he will be able to do many of
the things that he was able to do prior to this arrest.” (P4)
Subjective quality of life (n = 10)
“It depends on the patient. I mean it’s his… I can only comment on functional status. It seems like it’s the patient’s job to interpret what
functional status means to them in terms of their own quality of life. So quality of life is inherently value laden, and it’s only to the patient to
decide for a particular functional status what the quality associated with that is.” (P13)

NIH-PA Author Manuscript
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