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Abstract

Introduction. Prognosis is an essential component of informed consent for medical decision making. Research shows
that physicians display discrepancies in their prognostication, leading to variable, inaccurate, optimistic, or pessimis-
tic prognosis. Factors driving these discrepancies and the supporting evidence have not been reviewed systematically.
Methods. We undertook a scoping review to explore the literature on the factors leading to discrepancies in medical
prognosis. We searched Medline (Ovid) and Embase (Ovid) databases for peer-reviewed articles from 1970 to 2017.
We included articles that discussed prognosis variation or discrepancy and where factors influencing prognosis were
evaluated. We extracted data outlining the participants, methodology, and prognosis discrepancy information and
measured factors influencing prognosis. Results. Of 4,723 articles, 73 were included in the final analysis. There was
significant variability in research methodologies. Most articles showed that physicians were pessimistic regarding
patient outcomes, particularly in early trainees and acute care specialties. Accuracy rates were similar across all time
periods. Factors influencing prognosis were clustered in 4 categories: patient-related factors (such as age, gender,
race, diagnosis), physician-related factors (such as age, race, gender, specialty, training and experience, attitudes and
values), clinical situation-related factors (such as physician-patient relationship, patient location, and clinical con-
text), and environmental-related factors (such as country or hospital size). Discussion. Obtaining accurate prognostic
information is one of the highest priorities for seriously ill patients. The literature shows trends toward pessimism,
especially in early trainees and acute care specialties. While some factors may prove difficult to change, the physi-
cian’s personality and psychology influence prognosis accuracy and could be tackled using debiasing strategies.
Exposure to long-term patient outcomes and a multidisciplinary practice setting are environmental debiasing strate-
gies that may warrant further research.

Highlights

Literature on discrepancies in physician’s prognostication is heterogeneous and sparse.
Literature shows that physicians are mostly pessimistic regarding patient outcomes.
Literature shows that a physician’s personality and psychology influence prognostic accuracy and could be
improved with evidence-based debiasing strategies.

e Medical specialty strongly influences prognosis, with specialties exposed to acutely ill patients being more
pessimistic, whereas specialties following patients longitudinally being more optimistic.

e Physicians early in their training were more pessimist than more experienced physicians.
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Prognosis is the prediction of the patient’s disease
trajectory and outcome and is the basis of many life-or-
death decisions. Physicians’ and patients’ medical
decisions are strongly influenced by prognosis,' and
arriving at an accurate prognosis is therefore essential to
make informed treatment and care decisions.® !
Prejudiced and pessimistic predictions may lead to
premature or unnecessary cessation of life support in
individuals who may have otherwise recovered.'>!'* By
contrast, optimistic predictions may lead to inappropriate
treatments and do not prepare patients or their loved
ones for death."

Despite the need for patients and their families to be
presented with realistic outcomes,'>'® the literature
shows that physicians exhibit discrepancies in their prog-
nosis.'*!” These discrepancies in prognostication can be
measured either as a variation (such as comparing one
physician’s prediction to another), an inaccuracy in com-
parison to a gold standard (such as outcomes in the liter-
ature), or an inaccuracy in comparison to a true
measured prognosis (such as survival).

Discrepancies in prognosis can be analyzed based on
an understanding of how individuals make judgments.
Cognitive psychologists have shown that while decisions
can be made under an analytical, slow, and resource-
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intensive mode, called type 2 processes, the majority of
our decision making occurs under an intuitive, fast, and
mostly unconscious mode, called type 1 processes.'®!”
These cognitive short cuts involved in type 1 processes,
otherwise known as heuristics, can be useful abbreviated
ways of thinking, but they are more error prone. When
these cognitive short cuts lead to systematic errors, they
are called biases.'”° Biases and heuristics are amplified
in medical decision making, where decisions have more
uncertain outcomes and are more emotionally laden.*
Most physician errors in clinical judgment can be attrib-
uted to their thought processes, as opposed to organiza-
tional errors, technical errors, or patient-related errors.?’
These systematic cognitive errors can influence prognostic
judgment toward prognosis discrepancy.”’** Physicians
may also integrate their personal biases into their predic-
tions. For example, they may believe that relaying a favor-
able prognosis may improve outcomes by further
cultivating a patient’s optimism and hope,” a phenom-
enon known as positive iatrogenesis, while relaying a neg-
ative prognosis may be more damaging to not only a
patient’s hope but also their outcomes.*

There is a substantial body of research on physicians’
decision making, but there is currently no exhaustive
review on determinant factors influencing prognostic
judgment toward prognosis discrepancy. The aims of this
article are 1) to review the literature to identify the factors
leading to prognosis discrepancies in medicine, 2) to list
and categorize these factors, and 3) to explore and
describe the prognosis discrepancy models presented in
the literature.

Methods

Research Question and Scoping
Review Methodology

We undertook a scoping review of the current literature
on physicians’ medical prognostication to investigate the
determinant factors leading to prognosis discrepancies.
The scoping review is a structured review with a rigorous
and transparent methodology®’ that allows for the inte-
gration of information from various studies conducted



Ferrand et al.

using varying methodologies.*® We chose to use the scop-
ing review methodology as developed by Arksey and
O’Malley”’ and refined in recent publications,”® notably
in the context of medical ethics.”* ** This methodology
allows us to access this broader topic while keeping a
specific focus on the determinant factors influencing
prognosis.

Data Sources and Search Strategy

We conducted an electronic literature search the Medline
(Ovid) and Embase (Ovid) databases to comprehensively
sample the literature in the fields of medicine, psychol-
ogy, sociology, and ethics. A librarian was consulted to
help construct, update, and run the search strategy.
Because there are no current MeSH terms for factors
leading to prognosis discrepancy, we used the following
MeSH terms to create specific search strategies for each
database: 1) prognosis: “prognosis” or “decision-mak-
ing” or “clinical decision-making” or “withholding treat-
ment” or “resuscitation orders”; 2) factors leading to
discrepancy: “bias” or “attitude” or “attitude of health
personnel” or “attitude to death” or “attitude to health”
or “catastrophization” or “optimism” or “pessimism” or
“precipitating factors” or “heuristics” or “observer varia-
tion” or “prejudice”; 3) physicians: “physicians” or
“practice patterns, physicians.” Bibliographies of rele-
vant studies and reviews were hand searched to identify
any additional studies for inclusion but were not included
in the initial search results.

Study Selection Criteria

All searches were downloaded to a reference database
(Endnote X9.3.1, Clavirate Analytics) for an initial
screening of titles and abstracts by 2 team members (AF
and JP) after removal of duplicates. After the initial
screening, if it was unclear whether the article titles and
their respective abstracts met our selection criteria, the
full text of these publications was retrieved. The 2
reviewers independently appraised these publications to
identify those that reported on prognostication discre-
pancies and/or factors leading to prognostication
discrepancy. Discrepancies between the reviewers were
resolved through discussion.

We included all peer-reviewed articles published from
January 1, 1970, to December 31, 2017. The following
inclusion criteria were applied: 1) the article discussed
prognosis discrepancy among physicians or 2) factors
influencing prognosis were evaluated or measured.
Exclusion criteria were developed by AF and confirmed

by JP and ER (Figure 1). They consisted of 1) articles
written in languages not spoken by the authors (English
or French), 2) unrelated article topics or nonphysician
populations, 3) nonclinically related papers (i.e., discuss-
ing decision making outside of the context of medical
prognostication), 4) non-peer-reviewed material such as
books and dissertations, 5) reviews, and 6) commen-
taries, editorials, letters, and opinion pieces. Due to the
nature and intent of the scoping review, no restrictions
relating to study design or scientific merit were imposed
on the studies to avoid potentially excluding relevant
data. While reviews were not included, their bibliogra-
phies were reviewed to identify relevant studies that may
have otherwise been missed in our search.

Data Content Extraction

After the retrieval of all relevant articles, we identified
the predominant themes in the literature through an
inductive process to develop a content extraction chart
(AF; Supplemental Material). The content extraction
chart was first reviewed with an interdisciplinary health
ethics research group. The feedback from this initial
review resulted in modifications such as the inclusion of
additional details regarding article methodology and
location of study, after which the chart was piloted with
10 articles for further precision and validation by JP and
ER. The content extraction chart was refined (and then
reapplied to the entire sample) during the data extraction
phase. The final content extraction chart was divided
into the following sections:

1. Article demographic information (title, authors,
year, country of authors, country of study)

2. Study objectives and hypotheses

3. Study characteristics (research design, sampling,
population, clinical context, measured outcomes)

4. Prognosis discrepancy type (interphysician variation,
inaccuracy compared with a gold standard, inaccu-
racy compared with an actual outcome)

5. Prognosis discrepancy direction (optimist, pessimist,
accurate, variation, or not measured)

6. Factors influencing prognosis (all studied and mea-
sured factors as well as those confirmed to influence
prognosis)

Because there is no consensus on the categorization of
quantitative study designs, especially regarding survey
studies,®® we used different references®> ¢ to create an
integrative categorization of quantitative studies applica-
ble to 1) experimental studies, 2) observational studies,
and 3) survey studies (Figure 2).
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Figure 2 Integrative categorization of quantitative methodology study designs.
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We defined the prognosis discrepancy as optimistic
if the article showed that physicians were more optimistic
than the actual or gold standard prognosis, pessimistic if
the article showed that physicians were more pessimistic
than actual or gold standard prognosis, and accurate if
the article showed that there was no over- or underesti-
mation of outcomes (physicians were accurate) or that
there was no interphysician variation. We defined the
prognosis discrepancy as variation if the article measured
the presence of discrepancy but did not measure if out-
comes were over- or underestimated (for example inter-
physician variation) and the direction as not measured if
the article did not measure prognosis discrepancy or
stated only qualitative discrepancies.

Ethics

Ethics approval was not required for this work as it was
a scoping review of the published literature and did not
involve the collection of data from research participants.

Results

Out of 4,723 articles sampled, 73 met inclusion criteria
and were included in the final analysis (Figure 1).
Overall, results showed significant variability in the
research designs and sampling methodologies, with no
standard approach to study prognostic discrepancies.
Most articles showed that physicians were pessimistic in
their prognosis. This tendency remained over time.
Factors leading to prognosis discrepancies can be
grouped into 4 categories, including patient-related fac-
tors, physician-related factors, clinical situation-related
factors, and environment-related factors.

Characteristics of Studies

Research designs. There was variability in research
design methodologies to address physicians’ discrepan-
cies in prognostication, including qualitative methodolo-
gies’’ as well as quantitative methodologies ranging
from randomized controlled trials**>° to cross-sectional
observational surveys.**!

Research design was inconsistently and incompletely
(41/73) reported with a lot of variation in the terminology
used to describe each type of research design. For exam-
ple, the constant-variable vignette method (Figure 2) was
described as a “hypothetical vignette study,”** “case-based
questionnaire survey,” “prospective postal survey,”**
“survey-based study,”® “survey study,”'** “vignette
questionnaire,”*’ and “vignette study.”**>" Some studies
(3/73) did not report their research design.>' >

Population. The majority of articles (56/73) studied phy-
sician specialists, and the other studies assessed discre-
pancy among general practitioners (2/73). Some studies
involved both specialists and general practitioners (14/
73). One study did not specify the physician’s field of
practice (1/73).* The specialties studied were numerous
and included internal medicine, intensive care, emer-
gency, anesthesia, psychiatry, and pediatrics as well as
surgical specialties such as general surgery, urology, neu-
rosurgery, orthopedics, and obstetrics/gynecology, offer-
ing a good representation of several areas of medicine.

Clinical context. Prognostication was studied in 1) acute
settings (24/73) where patients were in intensive care or
in the emergency department, undergoing surgery, start-
ing dialysis, and requiring transplant; (2) palliative set-
tings (12/73), such as hospice care, terminally ill patients,
patients with advanced cancer, and patients requiring
placement of feeding tube; (3) perinatal settings (24/73),
such as fetal surgery, premature infants at the limits of
viability, trisomy 18 newborns and infants with hypo-
plastic left heart syndrome; and (4) chronic care settings
(13/73), such as patient rehabilitation, patients in a vege-
tative state, patients with severe osteoarthritis, patients
with breast, prostate, or lung cancer, and children with
severe mental retardation (Figure 5).

Measured Outcomes

Measured outcomes to evaluate prognosis included mea-
sures of survival such as life expectancy (44/73), survival
to a predefined period (from 1 mo to 10 y; 11/73), sur-
vival to discharge from hospital (6/73), or survival free
of severe morbidity or disability (7/73).

Some studies also evaluated the length of hospitaliza-
tion (2/73), length of sick leave (1/73), improved clinical
or functional status (7/73), pain relief (2/73), physical
and intellectual morbidity (20/73), and neurodevelop-
mental outcomes (1/73). Certain studies also measured
predictions of quality of life (7/73). Some studies were
more general in their outcome estimations, asking physi-
cians to rate prognosis on a scale (1/73) or select between
good or bad prognosis (3/73).

Physician Discrepancies

The direction of the discrepancy and prognosis discre-
pancy by specialty are shown in Figures 3 and 4.
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Type of physicians' prognosis discrepancy

m Pessimist

m Optimist

m Both optimist and pessimist
Variation

m Accurate

= Not measured

Figure 3 Type of physicians’ prognosis discrepancy. Optimist
(18/73 articles): article showed physicians were more optimistic
than the actual or gold standard prognosis. Pessimist (39/73
articles): article showed that physicians were more pessimistic
than actual or gold-standard prognosis. Both optimist and
pessimist (5/73 articles): article showed that physicians were
both more pessimistic and optimistic than actual or gold-
standard prognosis. Variation (10/73 articles): article measured
the presence of discrepancy but did not measure if outcomes
were over- or underestimated (for example. interphysician
variation). Accurate (8/73 articles): article showed that there
was no over- or underestimation of outcomes (physicians were
accurate) or that there was no interphysician variation. Not
measured (3/73 articles): article did not measure prognosis
discrepancy or stated only qualitative discrepancies.

Prognosis discrepancy over time

The articles span from 1972 to 2017. Of the 73 articles,
12 were published from 1972 to 1989, 13 from 1990 to
1999, 25 from 2000 to 2009, and 25 from 2000 to 2017.
Overall, the prognosis discrepancy directions (optimist,
pessimist, accurate, variation, or not measured) were sim-
ilar for each time period. Articles from the most recent

period (2010-2017) described physicians as being primar-
ily pessimistic regarding their prognosis.

Factors influencing prognosis
Patient-related factors

Sociodemographic biases. A patient’s sociodemo-
graphic characteristics had no specific pattern of influ-
ence on the physician’s prognosis. One study found
physicians to be more optimistic toward female patients
and more discrepant in either optimistic or pessimistic
directions toward African American and Latino
patients.”> However, this finding was not reproduced in
an experimental study using simulated patients with can-
cer identifying as White or Black, which showed no
influence of race on physicians’ prognosis.*® Similarly, a
survey study of neurologists and neurosurgeons'* and
another study in an oncology setting®® found that physi-
cians had a similar prognosis regardless of the patient’s
race, language, or culture. In addition, while a previous
study”’ found no influence of a patient’s marital status
on prognosis, 2 studies by Grulke et al. reported that
physicians in stem cell transplant gave better survival
prognostic estimates when their patient lived in a part-
nership, although partnership was not correlated to
actual survival.”®

Age and health status biases. Numerous studies
showed that survival prognosis followed clinical determi-
nants of outcomes.

Older patients were attributed higher mortality esti-
mates'* and were more likely to be viewed as receiving
futile treatment,® correlating with higher actual mortal-
ity.® Patients with multiple comorbidities had a less favor-
able survival prognosis.®® Quality-of-life prognosis was
also dependent on the patient’s disease characteristics,
such as the presence of sepsis in the context of cardiomyo-
pathy.®" While the studies did not measure the accuracy
of the use of those clinical risk factors affecting prognosis,

Prognosis discrepancy direction by specialty

Optimist Specialties

Oncology (7/9 studies)
Family Medicine (6/9 studies)

General Internal Medicine (5/9 studies)

Pessimist Specialties -
Adult Intensive Care (10/16 studies)
Obstetrics and Gynecology (11/12 studies)

Neonatal and Pediatric Intensive Care (6/8 studies)

Figure 4 Prognosis discrepancy direction by specialty. Denominator represents the total articles studied for each specialty.
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Clinical context of prognosis discrepancy studies

Palliative
setting
(12/73 studies)

Acute setting
(24/73 studies)

Chronic care
setting

(13/73 studies)

Perinatal
Setting
(24/73 studies)

Intensive care Hospice care

Patient rehabilitation

Emergency department
Terminally ill patients

Fetal surgey
Patients in vegetative
Premature infants at the state
limits of viability

Patients with severe

Surgery

Advanced cancer
Dialysis

osteoarthritis

Trisomy 18 newborns
Breast, prostate or lung

cancer

Patients requiring

Transplant placement of feeding tube

Jai

Infants with hypoplastic

loft heart syndrome Children with severe

mental retardation

B

Figure 5 Clinical context of prognosis discrepancy studies.

they reported substantial of variability between physi-
cians’ use of such factors in their prognosis.*'*% By con-
trast, with positive clinical determinants of outcomes such
as when the patients were physically active and functioned
fairly independently, the physician’s prognosis became
more optimistic than actual survival.>>

Patient population/diagnosis biases. Physicians were
found to provide more discrepant prognosis for specific
patient populations or primary diagnoses. One study
showed that cancer patients, despite similar outcomes,
received more optimistic predictions than AIDS patients
did.”” In addition, AIDS patients were the least likely to
receive accurate predictions. These findings were repro-
duced in a subsequent study in which the physician’s
prognosis discrepancy increased toward more pessimistic
predictions when patients had a diagnosis for illnesses
other than cancer such as AIDS, chronic heart failure, or
stroke.”® Likewise, a third study®® showed that a higher
proportion of physicians had pessimistic perceptions of
prognosis for malignancies with high cure rates sparking
from long-standing achievements of medical research,
compared with malignancies with similar cure rates but
whose data were derived from more recent research
advancements. Furthermore, physicians gave more opti-
mist prognostic estimates for patients with chronic mye-
logenic leukemia than for patients with acute leukemia
and non-Hodgkin lymphomas.*

A physician’s accuracy varied whether they had to
make short-term or long-term predictions of survival. In
a study of palliative radiation oncologists, the authors
described that physicians were overly optimistic for
patients who were predicted to die soon, giving them

predictions that on average doubled the time to death
compared with the actual time survived.®> They were
more accurate or even pessimistic if patients had a longer
life span of 6 mo or more. In other studies of palliative
patients, a physician’s forecast did not differ in accuracy
whether the patient had a short-term survival less than
4 week compared with longer-term survival of more than
4 week.%*

Physician-related factors

Physician’s sociodemographic factors. The investiga-
tion of the influence of a physician’s sociodemographic
factors on prognosis generated contrasting results. With
regard to gender, 2 studies*>°' showed that female physi-
clans were more optimistic in their prognosis than their
male counterparts were. However, 2 other studies*®
reported that female physicians were more pessimistic in
their outcome predictions for preterm infants and infants
with trisomy 18, whereas another study®® found no sig-
nificant difference between female and male general
practitioners’ predictions.

Physician race was also a notable factor influencing
prognosis. For example, neonatologists who were non-
White were most pessimistic regarding trisomy 18
infants’ neurodevelopmental outcome predictions.*> A
practitioner’s personal illness history could also posi-
tively affect their prediction. For example, physicians
with a personal history of cardiomyopathy were more
optimistic when predicting their patient’s survival from
cardiomyopathy.®'

Physician’s training and medical knowledge. In gen-
eral, younger and less experienced physicians were found
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to be more pessimistic and less accurate in their predic-
tions. Many studies demonstrated that the more experi-
enced the physician, measured either as years in practice,
specialty training for a certain population, or frequency
of encountering patients of a certain pathology, the less
likely they were to make discrepant or pessimist predic-
tions of their patient’s survival.”>->":¢1-6367-69 More expe-
rienced physicians, as evidenced by objective factors
such as the number of hospice referrals they made, pro-
duced more accurate predictions of their patients’ sur-
vival times™ and overall prognosis.’’

The level of training of physicians was also found to
be a factor influencing prognosis. Results showed that
physicians early in their training (residents, house offi-
cers, fellows) exhibited 2 major patterns: they could be
either more pessimistic®®** and inaccurate,”® or, on
the contrary, have similar predictions as staff attending
physicians.®"”! Physicians who were up to date on the
current literature and national guidelines were also more
accurate in their prognosis.*'** Physicians who would
follow up on their patients longitudinally would also
have more accurate prognosis.’”

A physician’s specialty was a major factor responsible
for the variability of prognosis, '#40:43:44:46.57.60.61.65.67.69.73-78
For a similar patient population, physicians from 2 differ-
ent specialties could be at odds in their estimates of prog-
nosis. For example, surgeons gave more pessimistic
estimates of survival than nonsurgeons did,'* and oncolo-
gists tended to be less pessimistic in comparison with other
nononcologic medical subspecialties,”” including internal
medicine generalists”® and urologists.*® Their differing
prognosis lead to either more®” or less” accurate assess-
ment of patient survival. For extremely premature infants,
pediatricians were more accurate than obstetricians in their
predictions of survival, with both significantly more pessi-
mistic in their predictions of survival and rates of life with-
out disability.”® In contrast, another study showed that
obstetricians were more accurate than neonatologists in
their estimates of survival and survival without severe dis-
ability, with both specialties reporting more pessimistic sur-
vival prognosis with at least a 22% underestimation of
survival in comparison with outcomes in the literature.*’
Neonatologists were much more pessimistic than pediatric
pulmonologists for the outcomes of patients with trisomy
18 and thus were more likely to recommend comfort care,
palliative care, or hospice care for that population.**

Physician’s psychology, attitudes, and values. A study
of pediatricians’ survival predictions for premature new-
borns compared physicians’ predictions according to
their self-rated attitude of being an optimist or pessi-
mist.”* Optimists’ estimates of survival were accurate

and comparable with actual survival rates, while pessi-
mists’ estimates of survival consistently underestimated
actual survival rates. The optimistic or pessimistic atti-
tudes were similarly found to impact prognosis in a study
of Italian neonatologists.*’

Physicians were also found to be influenced in their
prognosis by an ego bias in which they systematically
judged the prognosis of their own patient to be better
than that of similar patients in general.”” This ego bias
could also be reversed, where physicians thought that
their patients would have poorer prognosis than general
survival rates, similar to what has been found in a study
of critical care physicians.”

Clinical situation-related factors

Clinical context. The clinical environment in which
physicians worked influenced predictions of outcomes.
Physicians became more pessimistic if they had been on
service for many days.® Physicians were more pessimistic
when a more severe patient case scenario was presented
first.°’ As well, physicians were more pessimistic when
the survival question was framed as “living at least”
instead of “dying within” that interval.®' The passage of
time did not lessen the disagreement between physicians
regarding an individual patient’s prognosis, and physi-
cians maintained their initial prognosis estimate even
after a few days of treating the patient,*’ a phenomenon
cognitive psychologists call anchoring bias. Pediatricians
reported being influenced in their prognosis and treat-
ment recommendation by parental wishes.>**

While having access to prognostic scores influenced
physicians toward optimism if the prognosis score was
good or pessimism if the score was poor, there remained
a wide variable range of predictions despite the use of
these predictive tools.'*

Patient location. Physicians were also influenced in
their prognosis by where the patient was located, either
prior to or during hospitalization.®”®*" Prognosis were
more pessimistic if the patient was previously in a nursing
facility or long-term acute care facility and more optimis-
tic if the patient was previously at home.® Patients treated
in medical intensive care had more prognosis of futility
than those admitted to cardiac intensive care.® In addi-
tion, the longer the length of a patient’s admission, the
more the predictions would tend toward futility of care.®
While these factors may reflect poorer or better health
condition linked to more negative or positive outcomes,
there was substantial variation in physicians’ assessments
and a poor correlation with actual survival.



Ferrand et al.

Physician-patient relationship. A stronger physician-
patient relationship was associated with lower prognostic
accuracy.”’ Indeed, physicians who had the longest pro-
fessional relationship with their patients were more erro-
neous.”” The more recent their examination of the
patient, the more pessimistic and less accurate their pre-
diction would become.®’ Physicians who had seen many
similar cases in the last year of practice tended to be
more pessimistic.'* Physicians judged the prognosis of
their own patients to be different than that of critically
ill patients in general.”’

Environment-related factors

Hospital related. The type and size of medical prac-
tice were shown to affect prognosis, with physicians from
academic hospitals being less pessimistic than their com-
munity counterparts®? and physicians from larger cities
being more accurate in their predictions than those
working in smaller towns.®” Other studies found no
impact of the nature of the physician’s practice’” or the
characteristics of the hospital on their estimates.**!-7>8!

Practice related. Physicians felt that the medico-legal
environment in which they practiced influenced their
willingness to resuscitate premature infants,> and physi-
cians presented with a litigious family would change their
opinion to favor active treatment when they had initially
offered a grim prognosis.*

Geographical. The geographical locations of physi-
cians’ practices influenced their prognosis. In one study,
physicians in Italy, France, Spain, and the United States
were found to be overall more pessimistic than those
practicing in Sweden or Japan regarding the survival of
premature newborns, whereas all these countries have
similar level of neonatal intensive care.** The heterogene-
ity of prognosis remained significant even within coun-
tries**®* with, for example, more pessimistic predictions
from physicians of working in the Western areas of the
United States in comparison with physicians in the
Northeast or Southern regions.'*

Discussion

Prognosis is a crucial component of medicine and is likely
to affect decision making of both the physician and the
patient. Improvement of prognosis accuracy to reduce
error and improve decision making necessitates an under-
standing of what factors influence prognosis. Prognosis
has been the object of several studies, but no literature
review has attempted to review and analyze this literature
to identify different factors influencing prognosis.

Overall, this scoping review of the literature on physi-
cian medical prognostication and the factors leading to
prognosis discrepancies showed that the literature on
prognosis discrepancy is heterogeneous and sparse. The
articles in this review adapted many different types of
research designs. Using a detailed content extraction
strategy, we found that only a few studies appropriately
reported their research design, and many of the articles
were actually not designed to identify as their main out-
come the factors influencing prognosis. This may explain
why different studies examining a specific factor would
find different and sometimes contradictory outcomes.
Thus, we must be careful not to overstate our observa-
tions. Future studies should aim at developing standard
approaches to identify factors influencing prognosis. Our
categorization of quantitative studies (Figure 2) could
potentially be used in future studies as a basis to enhance
the selection and reporting of the methodological
approach adopted by investigators. A body of research
with similar methodology and population (real-life or
simulated data, evaluation of similar outcomes such as
survival or quality of life) would yield stronger noncon-
tradictory results to further our understanding our prog-
nostication biases. Thus, there is a real opportunity to
advance the science of prognostication.

This review showed that almost half of physicians’
discrepancies of prognosis were pessimistic in compari-
son with actual survival or rates in the literature, whereas
a quarter of articles showed that physicians were, on the
contrary, optimistic in their prognosis. Only a minority
of articles showed that physicians were accurate in their
prognosis. The discrepancies in prognostication that lead
physicians to overestimate or underestimate survival,
outcomes of disease, and quality of life could be attrib-
uted to many identified factors. These factors could be
categorized into 4 categories, namely, factors related to
the patient, the treating physician, the clinical situation,
and the environment (Table 1).

Over the past 50 years covered by this review, the
sheer accumulation of scientific evidence, improved clini-
cal knowledge, and technologies could be expected to
improve prognostic accuracy, but the situation seems
more complex, as there appears to be ongoing chal-
lenges, defying this common assumption given the persis-
tence of prognosis discrepancies. This could be related to
the fact that our review was not designed to assess
whether prognostic accuracy improved over time and
across specialties given the heterogeneity of research
designs and the wide-ranging clinical contexts studied. It
may also be related to the fact that lack of knowledge
does not seem to be a major contributing factor. For
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Table 1 Clinical-Related Factors Influencing Prognosis

Confirmed Factors

Unconfirmed Factors

Patient-related factors
Patient’s
sociodemographics

Patient population

Patient’s disease
characteristics

Physician-related factors
Physician’s
sociodemographics

Physician’s medical
knowledge and training

Physician’s psychology,
attitudes, and values

Clinical-related factors
Clinical context

Patient location

Physician-patient
relationship

Environment-related factors

Gender>?
Ageé,14,43,60
Race™>

Partnership status>®>°

Baseline health status®”
Gestational age at birth*

Birth weight®

Parental parity/fertility
Diagnosis®>37 616298

Disease characteristics® 4433861
Treatment characteristics>>>°

Short-term or long-term actual survival®?

Gender®!#561:65

Age()Z

Racetsss

Personal illness history®'

Specialty!440:43:44.46.57.60.61.65.67.69.73-78

Level of training®®*7%7

Experience® 62707

Knowledge of current outcomes

Averaged prognosis versus individual
prognosis’®

Exposure to follow-up of patients’>

Ethical values*

Optimist or pessimist attitude

Physician’s baseline opinion of best judgment
(to resuscitate or not)*?

Ego bias”

41,44

49,74

Clinical case order of presentation®’

Number of similar cases seen in the last year'*
Physician day on clinical service®
Parental wishes for their child®**
Access to prognostic score tools'*
Location prior to admission to hospital®
In-hospital location®’8-8

Inpatient versus outpatient®

Length of hospitalization®
Hospitalization day of patient®’®
Recentness of patient-physician contact®’
Duration of patient-physician contact®’
Physician’s own patient

39

Level of education

Income

Insurance status/ability to pay
Parental age

Language

Culture

Religion

Having minor children

Living alone

Living distance from home to hospital
Nursing home resident

Disease duration
Presence of heart rate at 24 wk of gestation

Being a parent

Years of training

Board certification
Prestige of medical school
Educational intervention

Importance of religion/being religious
Political orientation

Having a misconception regarding the prognosis
of patients with a certain malignancy
Physician’s preference for rehabilitation setting
Empathy

Views on abortion

Personal beliefs

Fear of litigation

Discussion with colleagues

Length of palliative consultations
Proportion of case mix with palliative intent

Frequency of patient-physician contact

(continued)
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Table 1 (continued)

Confirmed Factors

Unconfirmed Factors

Hospital related Hospital size and type®?

3,42

Practice related Medico-legal environment

Geographic factors
state) 45498
Town size®’

Geographic location (country/region/

Number of births/deliveries at the hospital

Presence of fetal monitors and ultrasound
equipment

University affiliation

Compensation structure (billing/salary)

Number of physicians in group practice

Multidisciplinary group or not

Clinical context (intensive care unit or clinic visit)

City or rural area

Study center/institution

example, educational interventions,®* in which physicians
were given improved access to accurate prognostic infor-
mation, did not improve their prognosis. There may be
more insidious or complex factors contributing to prog-
nosis discrepancy stemming from the fact that prognosis
is a human judgment. Likewise, this review identified
multiple factors related to a physician’s personality and
psychology that may influence their prognosis such as
their ethical values, an optimist or pessimist attitude
toward life, their baseline opinion of what is the best
course of action for a given patient population, or the
psychological distortion based on ego bias that their own
patients may fare better than their colleague’s patients.
However, other personality factors such as religion,
political orientation, views on abortion, and other per-
sonal beliefs were not found to influence prognosis.

One of the most frequently studied factors influencing
prognosis was medical specialty. Physicians in specialties
that see patients solely when they are acutely ill (i.e.,
intensive care physicians, emergency physicians, neona-
tologists) tended to be pessimistic, whereas physicians in
specialties that follow patients longitudinally also when
they are well (such as general practitioners, general inter-
nal medicine, and pediatrics) were instead optimistic in
their prognosis. The pessimism in prognostication by
acute care specialties could be explained by the lack of
exposure of those physicians to patients in their well or
recovered state, leading them to see only the worst-case
scenarios. This is especially the case in more subjective
evaluations of well-being and quality of life. If a physi-
cian sees their patients in only their most disabled state,
when they are in pain and in a medicalized context, it
becomes challenging for them to visualize a patient enjoy-
ing their life despite their impairments. There is therefore
a rift between a physician’s predicted poor quality of life
with impairments and how patients actually rate their

quality of life.®* In this review, 1 article showed that phy-
sicians having long-term follow-up of their patients would
improve their prognostic accuracy.’”> While this factor
was sparsely studied, the exposure to longitudinal patient
outcomes acts as a positive feedback loop for physicians
in acute care settings whose prognosis is essential to
life-or-death decision making and thus may be a worth-
while avenue for further study.®

The limited follow-up may also explain why physi-
cians early in their training (residents, fellows), who take
care of patients mostly in acute settings without the
opportunity to follow them over time or interact with
them when they are well, may be biased toward thinking
that all the patients they come across in these settings
have unfavorable outcomes. As reflected in this review,
physicians early in their training were more pessimistic
or inaccurate, while physicians with more experience,
training, and knowledge of current literature had less dis-
crepant prognosis. The impact that difficult and negative
patient outcomes experienced by physicians during medi-
cal training has on shaping physicians’ minds brings fas-
cination and interest, as reflected by the worldwide
success of the medical novel book The House of God by
author Samuel Shem, a satire of the impact of such nega-
tive experiences on the personalities of physicians in
training.’**® Follow-up opportunities for exposure to
patients in their recovered or well state may mitigate this
effect.™

It is interesting to note that a stronger doctor-patient
relationship was associated with less accurate prognosis.
As such, physicians became pessimistic the more they
knew their patients over time or when they had recently
examined them, whereas physicians with less contact or
long-term knowledge of the patient gave a more accurate
prognosis. This may be because, as the physician has a
stronger personal involvement in the doctor-patient
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relationship, the predictions become more (positively or
negatively) emotionally laden and therefore less objec-
tive. This could also be a case of reverse ego bias, in
which physicians believe their own patients fare worse
than their colleague’s patients do.”

While many of the factors identified in the articles of
this review cannot be modified in practice, such as the
patient’s characteristics or environmental factors, other
factors such as the physician-related factors and the clini-
cal situation-related factors may be tempered to improve
prognosis accuracy. These modifiable factors related to
the physician’s attitudes and values may be even more
important to address now that it has been demonstrated
that physicians do not recognize the importance of these
factors and their own potential biases on their clinical
judgment. Physicians tend to think that their prognosis is
influenced by the patient’s characteristics and their clini-
cal experience, instead of their work environment, their
attitudes, or their personality.”®®! That being the case,
debiasing interventions in health care settings have been
shown to be effective.”?

Debiasing strategies can aim to modify a person’s
more deeply entrenched attitudes and habits. As such,
self-awareness of one’s attitudes and biases toward a
patient population are part of the strategies used in cog-
nitive debiasing methodologies that could be used to les-
sen the impact of patient-related factors on prognosis
discrepancies.”® Such strategies have been studied to
reduce bias in diagnosis” ?° but not yet applied to prog-
nostic judgment. Physicians could benefit from educative
and self-reflective approaches such as the ouR-HOPE
model.”” This model draws from research on the neuro-
logical prognosis of infants to foster reflection about
biases and implicit assumptions about quality of life.
The application of such strategies to reduce prognostic
biases should be further studied in order to implement
them into current clinical practice as well as the medical
curriculum for new generations of physicians.

Debiasing strategies can also aim to modify the envi-
ronment to decrease high-risk situations of bias.”* With
respect to our results, a multidisciplinary practice envi-
ronment, one that may include obtaining a second opin-
ion from more experienced physicians or from other
allied health care professionals, could help mitigate prog-
nosis discrepancies by increasing the number of individu-
als developing a prognostic judgment, which would serve
as a cognitive strategy to reduce bias.”*%*%°

Conclusion

Obtaining accurate prognostic information to improve
decision making and reduce error is a high priority for

seriously ill patients. Improvement of prognosis accuracy
necessitates an understanding of the factors influencing
prognosis. Many factors influencing physicians’ prognosis
including patient-related factors, physician-related factors,
clinical situation-related factors, and environment-related
factors have been highlighted in the current body of litera-
ture. This scoping review identified significant heterogene-
ity of study designs in the literature on the subject of
factors leading to prognosis discrepancies. This observa-
tion emphasizes the need for further studies focused on
studying explicitly factors influencing prognosis (as a
main outcome) such that the methodological rigor of
studies be increased.

Clinical strategies to reduce the impact of factors lead-
ing to biases in prognostication could include increased
exposure to long-term outcomes of acutely ill patients,
adoption of an attitude of humility toward patient self-
evaluation of quality of life, use of proven debiasing stra-
tegies, and a multidisciplinary practice environment in
which second opinions are openly sought.

While some factors may prove difficult to act upon,
evidence-based debiasing strategies can help mitigate
important and modifiable factors, such as physicians’
attitudes.
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