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Abstract

Background While prognostic information is considered important for treatment decision-
making, physicians struggle to communicate prognosis to advanced cancer patients. This
systematic review aimed to offer up-to-date, evidence-based guidance on prognostic
communication in palliative oncology.
Methods PubMed and PsycInfo were searched until September 2019 for literature on the
association between prognostic disclosure (strategies) and patient outcomes in palliative
cancer care, and its moderators. Methodological quality was reported.
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Results Eighteen studies were included. Concerning prognostic disclosure, results revealed
a positive association with patients’ prognostic awareness. Findings showed no or positive
associations between prognostic disclosure and the physician-patient relationship or the
discussion of care preferences. Evidence for an association with the documentation of care
preferences or physical outcomes was lacking. Findings on the emotional consequences of
prognostic disclosure were multifaceted. Concerning disclosure strategies, affective com-
munication seemingly reduced patients' physiological arousal and improved perceived
physician’s support. Affective and explicit communication showed no or beneficial effects
on patients’ psychological well-being and satisfaction. Communicating multiple survival
scenarios improved prognostic understanding. Physicians displaying expertise, positivity
and collaboration fostered hope. Evidence on demographic, clinical and personality
factors moderating the effect of prognostic communication was weak.
Conclusion If preferred by patients, physicians could disclose prognosis using sensible
strategies. The combination of explicit and affective communication, multiple survival
scenarios and expert, positive, collaborative behaviour likely benefits most patients. Still,
more evidence is needed, and tailoring communication to individual patients is warranted.
Implications Future research should examine the effect of prognostic communication on
psychological well-being over time and treatment decision-making, and focus on
individualising care.

Introduction

Although antineoplastic treatment options have
evolved in the past decades, cancer remains a leading
cause of death globally [1–3]. To a certain degree,
physicians are able to gain insight into advanced
cancer patients’ prognosis and disclose the life-
limiting nature of the disease. However, recent ther-
apeutic developments and associated altered disease
outcomes challenge oncologists’ prognostic assess-
ments [4•]. Moreover, estimating an individual’s life
expectancy is undeniably complex [4•, 5]. Neverthe-
less, in an era of patient autonomy and shared deci-
sion-making, physicians’ provision of prognostic in-
formation is considered important for patients to
make informed treatment choices [6–9]. In addition,
disclosure of prognosis might be necessary for them
to prepare for the end of life [10]. A vast majority of
patients with metastatic cancer wishes to be in-
formed about the expected outcome of their illness
[11, 12].

Yet, internationally, half of patients with advanced
cancer are not aware of their prognosis [13–15]. Patients
with incurable cancer oftenmisunderstand the palliative
intent of their treatment and overestimate their life ex-
pectancy compared with their oncologists [7, 13, 16–

18]. What is more, some studies indicate that these
misconceptions grossly remain unchanged over time as
death approaches [19, 20].

A lack of prognostic awareness could lead to deci-
sions in disaccord with patients’ actual values [17].
While accurate prognostic understanding is commonly
associated with a preference for comfort care [17, 21],
engagement in advance care planning [22, 23] and im-
proved quality of life [24–28], misunderstanding of
prognosis is associated with the administration of ag-
gressive anticancer therapy [16, 17, 22, 29] and life-
sustaining treatment [23, 25] at the end of life. Addi-
tionally, documentation of end-of-life preferences [22,
30] and usage of hospice services [30–33] can be com-
plicated by prognostic unawareness.

Prognostic unawareness might result from the
way physicians and patients communicate [34].
Oncologists are often reluctant to discuss prognosis
[15, 34–37] and seem to worry about damaging
the physician-patient relationship, patients’ hope
or psychological well-being [6, 38, 39]. When on-
cologists provide prognostic information, current
literature suggests that they use imprecise qualita-
tive terms (e.g. “months to years”) instead of
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quantitative point estimates (e.g. means or me-
dians) or survival rates (e.g. percentages) [34]. Fur-
thermore, challenged with the fine art of balancing
hope and honesty, physicians regularly emphasise the
presence of beneficial prognostic markers, the best case
scenario and “years” instead of “months” [34, 38, 40–
42].

Most past research has focused either on the prev-
alence and consequences of prognostic unawareness
or on patients’ information preferences, using obser-
vational or exploratory methods [43•]. However, in-
formation on how to best engage in prognostic dis-
cussions is limited. More specifically, few studies
investigate the independent effect of prognostic com-
munication on patient outcomes in palliative oncol-
ogy, or factors that influence this relationship [34].
Hence, existing guidelines are mostly based on de-
scriptive studies or expert consensus. Finally, there is
no up-to-date synthesis of literature on this specific
topic [44, 45].

Comprehensive information about the effect of dif-
ferent approaches to prognostic communication on ad-
vanced cancer patients is needed. This effort could assist
oncologists in these challenging conversations, optimise
the delivery of prognostic information and enhance
patient outcomes. Integrating knowledge on moderat-
ing factors could help to tailor communication to indi-
vidual patients, and ultimately formulate evidence-
based advice for physicians’ clinical practice. Therefore,
this systematic review addresses the following research
questions:
I. What are the effects of prognostic disclosure on pa-

tient outcomes in palliative cancer care?

II. What are the effects of different strategies to prog-
nostic disclosure on patient outcomes in palliative
cancer care?

III. What patient and context characteristics moderate
the effect of prognostic communication on patient
outcomes in palliative cancer care?

Methods

The Preferred Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) statement was used as a guideline for this systematic review [46]. No
protocol was registered.

Literature search
From July till September 2019, PubMed and PsycInfo databases were
searched for studies published in English, using no restriction on pub-
lication year. The following search terms were used as main index terms
or free-text words: “prognosis” and “communication” or “physician pa-
tient interaction” and “neoplasms” and “palliative care”. Additionally,
synonyms and closely related words were used (Appendix 1). One re-
cently published, not yet indexed article was found through a PubMed
article alert.

Eligibility criteria
Original quantitative studies describing the association between
physician-patient communication about prognosis and patient outcomes
in palliative cancer care were eligible. Palliative cancer care was defined
as care for patients with incurable, metastatic cancer, including end-of-
life care. Studies with samples partially matching the target population
were only included if subgroup results were available. Communication
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about prognosis was defined as communicating the absence of cure,
terminal nature of the disease and/or life expectancy. Papers addressing
“bad news” without specifying its definition did not suffice. Communi-
cation could be real (e.g. self-reported by physicians or patients or
observed in medical records, audio-recorded consultations or individu-
ally adapted consultations) or hypothetical (e.g. manipulated in video-
recorded or written vignettes). Studies qualified if the independent effect
of (strategies for) prognostic disclosure on (any type of) patient out-
come(s) was examined. Hence, studies investigating more general inter-
ventions, such as advance care planning, early palliative care, decisions
aids, question prompt lists or communication skills training, were ex-
cluded. Qualitative and non-empirical research, case reports and studies
investigating minors or caregivers were also excluded.

Study selection
Duplicates were removed. Two authors (NV, MM) double screened 10% of
the resulting records based on title and abstract (N = 377). These authors
independently agreed on the inclusion, exclusion or the necessity to re-
trieve full-text papers for 96% of this sample. For 4% (N = 15), judgement
differed, but only on the necessity for further evaluation. The last author
(IH) was involved to jointly decide on inclusion of papers with question-
able eligibility and to specify the criteria. After resolving all differences, the
remaining 90% (N = 3393) of records were screened individually based on
title and abstract (NV, MM). Discussion between NV, MM and IH took
place in case of doubt. These authors jointly evaluated potentially relevant
papers in full text (N = 54) and decided on the final inclusion with 100%
agreement.

Data extraction
Data were extracted independently by NV and MM with a standardised
extraction form including first author, year of publication, country, study
aims, design, sample (description and size), setting, type of prognostic
communication (prognostic disclosure and/or disclosure strategy), defini-
tion of prognosis (predictor), assessment of predictor, patient outcome
and assessment and relevant main and moderating effects (direction and
significance with p values or confidence intervals). Interaction terms and
predictors of patients’ reactions to manipulated prognostic messages were
regarded as moderating factors. The congruence of the independently
extracted data was judged by MM. In case of doubt, discussion with NV,
MM and IH took place until agreement was reached.

Quality assessment
Appendix 2 displays the quality assessment tools used. The adapted New-
castle-Ottawa Scale was adjusted to assess the quality of non-experimental
studies [47, 48]. Eight items were scored with 0 to 2 points, leading to a
maximum score of 16. A quality checklist for experimental studies was
self-developed to suit the various designs of the included studies. Items
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were based on the adapted Newcastle-Ottawa Scale [47, 48], the
Cochrane Consumer and Communication Review Group criteria [49,
50] and the Cochrane Collaboration’s tool for assessing risk of bias
[49]. Experiments using a within-subjects design were rated with 8 items
(part A). Experiments using a between-subjects design were additionally
assessed with 5 more items (part B). Items were scored with 0 or 1 point,
leading to a maximum score of 8 or 13 points, respectively. Self-
constructed items assessing the clarity of the definition of prognostic
communication were included in both quality assessment tools.

Total scores and percentages of the maximum score were calculated.
Papers attaining G 50% of the maximum score were considered of rela-
tively low quality. Scores of ≥ 50% reflected satisfactory quality. Impor-
tantly, mutual comparison is only appropriate for studies using similar
designs.

Methodological quality was assessed by NV, MM and IH. After these authors
reached consensus during double assessment of one third of the papers (N = 6),
MM and IH evaluated the remaining papers independently (N = 12). In case of
doubt, discussion between all assessors took place. Agreement on quality was
reached for all studies.

Results

The search yielded 3770 non-duplicate records (Fig. 1). Eighteen papers were
included. Study characteristics are shown in Table 1.

Records identified through database searching 
(N = 4009)

Records after duplicates removed (N = 3770)

Records screened (N = 3770)

Full-text papers assessed for eligibility (N = 54) 

Screened full-text papers conforming to 
inclusion criteria (N = 17)

Total sample of included records (N = 18)

Records excluded (N = 3716)

Full-text papers excluded with reasons (N = 37)

Qualitative methods = 8
Wrong publication type = 2

Insufficient communication of prognosis = 17
No assessment of relation between prognostic 

communication and patient outcome = 10

Inclusion of not yet indexed records through 
PubMed article alert (N = 1)

Fig. 1. Flow diagram for article search and selection
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Quality assessment
Considering the twelve non-experimental studies, the definition of prognosis,
sampling strategy, use of validated tools for patient outcomes, statistical tests
and controlling for confounders were often satisfactory. However, a justified
and satisfactory sample size, and comparability of responders and non-re-
sponders, or of responders with the target population, was frequently lacking.
Hence, there might be problems with power and selection bias. Eight non-
experimental papers attained ≥ 50% of the maximum score. Four studies had
relatively low quality (Table 2 in Appendix 3).

The manipulation of the predictor was well described in all six experimental
studies; the definition of prognosis was clear in most. Additionally,
randomisation, allocation, blinding of patients, comparison of groups and
presence of equivalent conditions were adequate in both of the controlled trials.
Blinding of the data analyst was not done in any of the experiments, and most
lacked comparison of responders and non-responders, or comparison with the
target population. Altogether, six papers showed methodological quality of ≥
50% (Table 3 in Appendix 4).

Prognostic disclosure
The effect of disclosing prognosis on advanced cancer patients was investigated
by thirteen studies. Patient outcomes were categorised into information-related
outcomes (e.g. understanding of prognosis), physical outcomes (e.g. symp-
toms), physiological outcomes (e.g. arousal), psychological outcomes (e.g.
depression), relational outcomes (e.g. physician-patient relationship) or care
preferences (e.g. documentation of treatment choices).

Information-related outcomes
Five studies assessed the association between disclosure of incurability and/or
life expectancy and patients’ prognostic understanding. All papers demonstrat-
ed significant positive associations [22, 59–62], although two examined a
partially similar sample [59, 62]. Furthermore, a significant negative association
between disclosure of life expectancy and length of patients’ life expectancy self-
estimates, and a positive association with the accuracy of these estimates, was
found [22].

Physical outcomes
One study investigated the association between disclosure of incurability and
physical symptoms, such as pain, and did not show a significant difference [60].

Physiological outcomes
Two studies examined the association between disclosure of incurability and
physiological outcomes. In the experiment of Sep et al. [53], a significant
increase of skin conductance was detected after physicians revealed the absence
of cure in a simulated bad news consultation. In a similar experiment, Danzi
et al. [58] studied activation of the autonomic nervous system through cardiac
measures. Findings suggested significantly reduced parasympathetic activity, as
well as increased sympathetic activity, among a part of the sample following
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disclosure of incurability [58]. Increased physiological arousal, revealed in both
studies, can be regarded as a marker of emotional stress [53, 58].

Psychological outcomes
Five studies investigated the association between prognostic disclosure and
psychological outcomes, of which two had relatively low quality (G 50%) [63,
64]. Cripe et al. [63] discovered a significant negative association of patient-
rated extent of discussions about life expectancy with depressive symptoms.
Moreover, depressive symptoms were less prevalent among respondents per-
ceiving a worse prognosis when a full (versus no or a brief) discussion about life
expectancy had taken place [63]. Similarly, more conversations about the likely
disease outcome were significantly associated with less depressive symptoms
[65]. Regarding anxiety, significantly lower levels were found in patients and
their family when incurability was disclosed [60]. Other findings did not show
differences in depression [22, 63], anxiety [22, 63–65] or feelings of confusion,
insecurity, support or confidence in relation to prognostic discussions [64]. In
contrast with previous findings, Cripe et al. [63] additionally revealed signifi-
cantly more anxiety among respondents who perceived a worse prognosis after
a full (versus no or a brief) discussion about life expectancy. Another study
discovered more distress in patients who requested cure rates and survival
estimates during an individually adapted consultation compared with patients
who did not [64].

Relational outcomes
Four studies examined the association of prognostic conversations with relational
outcomes. One showed a significant positive association between the disclosure of
incurability and communication between patients, family and professionals [60].
Another study demonstrated significantly increased therapeutic alliance 3 months
after discussions about incurability and survival [66]. Therapeutic alliance did not
change from baseline to 2 days to 7 days after the consultation, nor did patients’
confidence in obtaining information and attention of their physicians at any time
point [66]. A third paper revealed no significant association between conversations
about life expectancy and the physician-patient relationship [22]. Finally, satisfac-
tion with an individually adapted consultation did not differ between patients
receiving requested information about cure rates and life expectancy and patients
who denied such information [64].

Care preferences
Three studies assessed the association between prognostic disclosure and care
preferences. Bradley et al. [56] demonstrated that patients reporting conversations
about life expectancy were more likely to have had physician-patient discussions
about life-sustaining treatment preferences. In a sample mainly consisting of
terminal cancer patients, a significant association between the disclosure of
patients’ life-limiting illness and discussing care preferenceswith family, as well as
a positive trend for this discussion with physicians, was observed in bivariate
analyses only [61]. One study additionally revealed a significant association
between disclosure and the documentation of a do-not-resuscitate order [56].
Another paper, with relatively low quality, could not confirm this result, nor were
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significant differences found in length of the last admission before death or the
administration of sedation near death [67]. No significant associations between
prognostic disclosure and documentation of a living will, health care proxies or
durable power of attorney for health care were reported either [56, 61].

Disclosure strategies
Different strategies for prognostic communication, potentially influencing the
effect of disclosure, were investigated by nine studies. Disclosure strategies were
categorised into the provision of explicit prognostic information, framing of
prognostic information, affective communication and general communication
behaviours. Patient outcomes were categorised as previously reported.

Explicitness of prognostic information
Five papers assessed the association between explicit prognostic infor-
mation and patient outcomes. Explicit communication encompassed
disclosure of more specific prognostic information (e.g. life expectancy
in addition to incurability) [60] or provision of quantitative (e.g. sur-
vival rate, median survival time and/or range) instead of, or supple-
mental to, qualitative survival information [54, 57, 64, 68].

Considering information-related outcomes, one cross-sectional study not-
ed significantly better recognition of disease condition among patients
who received more specific prognostic information [60]. Concerning
physical outcomes, specific prognostic information was not associated with
physical symptoms in general, nor with pain or any other specific
symptoms [60]. Regarding psychological outcomes, uncertainty was signifi-
cantly lower after the communication of quantitative versus qualitative
information (in bivariate [57] and multivariate [54] analyses). Van Vliet
and colleagues [54] additionally revealed enhanced self-efficacy regarding
patients’ ability to deal with the future following quantitative survival
estimates, although Mori et al. [57] could not detect a similar effect.
None of the included studies discovered a significant impact of explic-
itness on anxiety, distress, confusion, confidence, insecurity or feeling
overwhelmed [54, 57, 60, 64]. Advanced cancer patients rated the pro-
vision of statistics about life expectancy evenly hopeful, neutral and not
hopeful [68]. In terms of relational outcomes, communication between
patients, family and professionals was significantly better for patients
receiving more specific prognostic information [60]. Furthermore, two
experimental studies demonstrated more satisfaction with communica-
tion of quantitative instead of qualitative survival estimates [54, 57].
Another paper reported no significant difference in patients’ satisfaction
with requested qualitative or supplemental quantitative information
[64]. Lastly, studying care preferences, explicitness did not affect patients’
willingness to discuss advance care planning with their oncologist [57].

Framing of prognostic information
Two experimental studies assessed the effect of framing prognostic information
on patient outcomes by incorporating pessimistic, neutral or optimistic
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statements [69] or using the worst, typical and best case scenario to explain life
expectancy [70].

Concerning information-related outcomes, one study showed that patients were
generally more optimistic about their prognosis than their physicians but were
more likely to agree with their oncologist’s estimated chance of cure when
physicians made at least one statement of pessimism about the disease outcome
[69]. Statements of optimism and uncertainty did not influence physician-patient
concordance about the estimated chance of cure [69]. Furthermore, significantly
more patients agreed that using the worst, typical and best case scenario to explain
life expectancy, versus communicating median survival time, would improve their
prognostic understanding, make sense, be helpful, help family and carers and help
in making plans for the future [70]. In terms of psychological outcomes, significantly
more patients agreed that presenting multiple survival scenarios would be
reassuring, hopeful and less upsetting and would decrease anxiety, compared with
median survival time [70].

Affective prognostic communication
Three experimental studies examined the impact of affective prognostic com-
munication on patient outcomes [53, 54, 58]. The effect of affective communi-
cation was investigated by comparing respondents’ reactions to video-recorded
simulated bad news consultations, including communication about survival
and treatment options, with and without physicians’ reassurance of non-
abandonment [54] and support [53, 58]. The absence of affective messages was
referred to as standard communication [53, 54, 58].

Concerning information-related outcomes, one randomised controlled trial
discovered better recall during affective versus standard communication [53],
while another could not find a similar effect on self-perceived recall ability or
actual recall [58]. Regarding physiological outcomes, affective communication led
to a significantly stronger decrease of physiological arousal compared with
standard communication, based on skin conductance levels [53]. Findings on
cardiac measures varied, suggesting more sympathetic as well as parasympa-
thetic activity of the autonomic nervous system during standard versus affective
communication [58]. Combining information-related and physiological outcomes,
both trials investigated whether the association of physiological arousal with
recall differed between the affective and standard communication groups.
Based on decreased skin conductance levels [53] and increased parasympathetic
activity [58], reduced physiological arousal only led to improved recall during
affective communication. However, based on increased heart rate variability,
reduced physiological arousal only led to improved recall during standard
instead of affective communication [58]. In terms of psychological outcomes,
anxiety and uncertainty scores were significantly lower following physicians’
reassurance of non-abandonment, while self-efficacy was significantly higher
compared with standard communication [54]. Lastly, relational outcomes
reflected participants’ perceptions of the oncologist’s behaviour in the simu-
lated consultation. Affective communication, as compared to standard com-
munication, led to significantly higher rates of satisfaction, perceived physi-
cian’s support, non-abandonment, reassurance and empathy, but not engage-
ment with the patient [53, 54, 58].
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General communication behaviours
Hagerty and colleagues [68] investigated wide-ranging communication behav-
iours of physicians, which might influence hope during prognostic discussions.
Physicians offering themost up-to-date treatment, appearing to know everything
about a patient’s cancer, using humour occasionally, telling pain will be con-
trolled and communicating all treatment options were rated as most hope giving
by advanced cancer patients. Those communication behaviours were labelled as
expert, positive and collaborative approaches. In contrast, physicians appearing
to be nervous, giving prognosis to family first, using euphemisms, avoiding
talking about cancer, only discussing treatment and giving good news before bad
news were not perceived as hope conveying in this experimental study. Those
behaviours were labelled avoidant. Similar to providing survival statistics, phy-
sicians’ expression of uncertainty about the disease course was rated evenly
hopeful, neutral and not hopeful by metastatic cancer patients [68].

Moderating factors
Factors moderating the effect of disclosure strategies on patient outcomes were
investigated by three studies. Considering explicit prognostic communication, pa-
tients with a strong monitoring coping style (i.e. often seeking detailed infor-
mation) were significantly more anxious and uncertain and less self-efficacious
and satisfied after explicitness than patients with lower monitoring scores [54].
A blunting coping style (i.e. often avoiding information) did not alter the effect
of explicit survival information on patient outcomes [54]. With respect to
framing prognostic information, higher educated patients were significantly more
likely to agree that a typical case scenario, as well as a best case scenario, should
be included when communicating life expectancy. Higher education was also
associated with agreeing that the best case scenario conveyed hope, and that
explaining three scenarios was helpful. No associations were found between
education and agreeing that all scenarios were easy to understand [70]. Ac-
cording to the same study, females were significantly more likely to agree that
all survival scenarios would help in making plans for the future, and that
explaining a worst case scenario was upsetting. Being diagnosed with cancer
more than 1 year ago and age younger than 70 were associated with the latter
opinion as well. Furthermore, breast cancer patients were significantly less likely
to agree that communicating a typical, best and worst case scenario was
reassuring, as compared to patients with different primary tumour sites. Instead
they were more likely to find this strategy upsetting [70]. Finally, concerning
general communication behaviours, more anxious patients rated expert, positive,
collaborative and empathic approaches to communicate prognosis (e.g.
appearing to know everything, working as a team, expressing feelings) as
significantly more hope conveying than less anxious patients [68]. The same
result was found for older versus younger patients [68].
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Discussion
Main findings

Prognostic disclosure
Integrating the results of all included studies examining prognostic disclosure,
and considering methodological quality, evidence shows an association with
improved prognostic awareness [22, 59–62]. This suggests that the previously
mentioned high rate of prognostic unawareness [13–15] could reasonably be
addressed by physicians through prognostic discussions. Moreover, Yun and
colleagues [28] illustrate that it might be important for physicians to inform
patients of their terminal status, as patients who became aware by their wors-
ening condition or by chance reported lower quality of life.

Addressing oncologists’ worries about harming patients through disclosure
[6, 38, 39], the available evidence does not seem to confirm or deny this
concern indisputably. Based on two experiments of satisfactory quality, dis-
closing incurability likely increases immediate physiological arousal [53, 58],
indicating that the confrontation with prognostic information affects patients
emotionally in that very moment. Literature examining the association of
disclosure with longer-term psychological outcomes is limited and of varying
quality. Furthermore, these findings are mixed, for which explanations are not
found. Taken with caution, however, most point to either no or positive
associations between prognostic disclosure and psychological well-being [22,
60, 63–65], which might be reassuring for physicians.

The reported discrepancy between physiological indices of emotional stress
and psychological self-report measures could reflect the difference between
immediate and delayed responses. Still, it should be taken into consideration
that existing measures may not be sensitive enough to capture the complex
emotional consequences of prognostic disclosure. Moreover, the effect of
prognostic communication is often examined at group level, possibly
disregarding subgroups with different reactions.

Accounting for physicians’ worries about the physician-patient relationship
[6, 38, 39], two papers show no or positive associations with communicating life
expectancy [22, 66]. Additionally, three studies hint to a potential positive
association between disclosure and physician-patient communication in general
[60] or the discussion of care preferences specifically [56, 61]. Hence, these
articles of satisfactory quality suggest that prognostic communication could
strengthen the relation and stimulate patients’ role in decision-making [61].
Sufficient evidence for an association between disclosure and the documentation
of care preferences, actual care provided or physical outcomes could not be
established [56, 60, 61, 67]. Remarkably, even though a key argument for prog-
nostic disclosure is informed decision-making, very few papers investigated the
association between prognostic communication and treatment decision-making.
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Disclosure strategies
The limited number of studies, variety of examined strategies and hypothetical
nature of the included experiments complicate drawing conclusions about the
effect of different disclosure strategies. Hence, further research is needed to
formulate strong recommendations. Based on the existing literature, we tenta-
tively identify four approaches to prognostic communication.

The first strategy encompasses physicians’ provision of more explicit, rather
than imprecise, prognostic information. Three studies of satisfactory (and one
with lower) quality suggest either no or a beneficial effect of explicitness on
patients’ psychological well-being and satisfaction with the consultation [54,
57, 60, 64]. One indicates improved recognition of disease condition [60].
According to the broader literature, being transparent about the difficulty of
formulating individual survival estimates is considered helpful when commu-
nicating prognosis [44, 54]. Nonetheless, individual differences should be
acknowledged, as another paper shows equally large proportions of respon-
dents rating the provision of statistics and communication of uncertainty
hopeful, neutral and not hopeful [68].

Second, physicians’ tendency to stress the best case scenario, possibly induc-
ing patients’ overestimation of life expectancy [34, 38, 40, 41], could be
complemented with a typical and worst case scenario. Both multiple survival
scenarios and pessimistic statements improve patients’ prognostic awareness,
according to two studies of satisfactory quality [69, 70]. This realistic strategy
might tackle oncologists’ fear of leading patients to focus on a single number
[34, 39], help patients to hope for the best, but prepare for the worst [34], and
may prevent troublesome consequences of prognostic unawareness [16, 17, 22,
29–33].

A third disclosure strategy involves physicians’ reassurance about non-
abandonment and support while communicating life expectancy, investigated
by three experiments of satisfactory quality. Findings hint to a beneficial effect
of affective communication on patients’ physiological arousal, psychological
well-being, satisfaction with the consultation and most measures of perceived
physician’s support [53, 54, 58]. The effect of affective communication on recall
of information, as well as the joint relation with physiological arousal, remains
inconclusive [53, 58]. Nonetheless, this approach should satisfy patients’ need
to be looked after and allow for a sense of hope [54].

Fourth, hope might be fostered by physicians through expert, positive and
collaborative behaviour during prognostic communication [68]. Incorporating
wider research, oncologists are advised to address other sources of hope as well,
rather than just medical information, like faith, inner peace, dignity, meaning-
ful life events, relationships or humour [44, 54].

The combination of explicit and affective communication, multiple survival
scenarios and expert, positive, collaborative behaviour might be most promis-
ing, although more scientific support is needed.

Moderating factors
Substantial evidence to identify patient and context characteristics that deter-
mine individual reactions to prognostic communication is limited. One study
demonstrates that patients who tend to seek detailed information are more
anxious and uncertain, and less self-efficacious and satisfied following
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explicitness [54]. An explanation to this counterintuitive finding might be high
monitors’ generally lower satisfactionwith information comparedwith patients
showing a lowmonitoring coping style [54, 71, 72]. Another study suggests that
higher educated patients are more likely to find explaining three survival
scenarios helpful, and that breast cancer patients are more likely to find this
strategy upsetting [70]. An obvious explanation for these findings was not
provided, and the authors recommend communicatingmultiple scenarios to all
advanced cancer patients preferring disclosure nevertheless [70]. Lastly, one
paper indicates that more anxious and older patients particularly feel hopeful
after prognostic communication displaying expertise, positivity, collaboration
and empathy [68]. The latter is in line with earlier research, confirming that
sensitive communication with emotional support is especially important for
older cancer patients [73].

Limitations
This paper presents a novel attempt to offer comprehensive, evidence-based
guidance for physicians’ clinical practice by examining the independent effect of
prognostic communication on advanced cancer patients. Despite the suggested
disclosure strategies, some patients might prefer and fare better with prognostic
ignorance [11, 74, 75]. Reasonably, some experts in the field make a case for
prognostic silence, emphasising its protective function [76•, 77]. Exploring a
patient’s personal information preferences beforehand, indeed, is essential in
prognostic conversations [44, 54]. Caregivers’ information needs should be ad-
dressed additionally, as potential dissimilarities could influence prognostic dis-
cussions [44].

The reviewed studies have some limitations, which should be taken into
account when interpreting the results. Firstly, prognostic disclosure is often
assessed with self-report or medical record registration instead of direct obser-
vations, which might not reflect the actual extent of prognostic discussions [22,
59]. Secondly, the used study designs entail restrictions. Non-experimental
study designs cannot imply causation [63, 66], whereas the controlled context
of experiments diminishes the complexity of clinical interactions [54, 57].
Furthermore, respondents acting as analogue patients in experimental studies
may react differently than actual patients [53, 54]. Still, since manipulation of
prognostic communication in real-life settings is ethically unfeasible, we have to
rely on the combination of these study types.

The current paper has shortcomings too. The authors solely searched litera-
ture indexed by PubMed and PsycInfo, possibly excluding relevant articles in
other databases. Furthermore, attempts to facilitate prognostic communication
by means of interventions are not discussed. Studies on advance care planning,
early palliative care, decision aids, question prompt lists or communication
skills training may provide supplemental information on the effect of prog-
nostic messages.

Future directions
Considering the limits of literature to-date, future research should expand
knowledge about the influence of different prognostic communication formats
on patients to convey more pronounced advice, with a focus on psychological
well-being over time and treatment decision-making. Studies should attempt to
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overcome the one-size-fits-all approach, by exploring patients’ individual in-
formation preferences and differences in reactions to prognostic communica-
tion. Knowledge of moderators, as well as enhanced prognostic prediction
models, could assist oncologists in tailoring their messages. Finally, future
research should optimise the development and implementation of communi-
cation interventions to put guidelines into practice and ultimately improve
prognostic communication.

Conclusions

Altogether, this systematic review synthesised today’s literature on the effect of
prognostic communication on patient outcomes in palliative cancer care and
moderators of this relation. Addressing the research aims, we conclude cautiously
that, if preferred by patients, oncologists can disclose prognosis using sensible
strategies. Displaying expertise, positivity and collaboration, while offering ex-
plicit prognostic information with multiple survival scenarios and reassurance of
support, likely offers an inclusive approach physicians can rely on.

Opinion statement

Making more deliberate communicative choices starts with physicians’ aware-
ness of their propensity to deliver ambiguous messages. Based on current
knowledge and ethical principles, we recommend oncologists to communicate
prognosis to patients who wish to know, using a balanced approach. Allowing
for preparation as well as hope, we advise mentioning the worst, typical and
best case scenario of survival, instead of one number or the optimistic scenario
only. Worries about harming patients by truth-telling should not prevent
physicians from at least offering prognostic information, as these worries might
also originate from personal fears or discomfort. We stimulate physicians to
acknowledge patients’ emotions, which often reflect a normal reaction to life-
changingmessages, andmay not necessarily persist. Additionally, we encourage
physicians to support patients by reassuring non-abandonment and fostering
different types of hope. Oncologists can incorporate the uncertainty of indi-
vidual estimates by stressing the possible deviation from group-based survival
information. Finally, we emphasise the need to individualise care. It is essential
to be aware of patients’ frame of reference and to recognise potential differences
with one’s own social, cultural and religious context. Discussing prognosis is
considered an ongoing process. Therefore, individual information needs have
to be explored timely, thoroughly and repeatedly. Subsequently tailoring to
patients’ preferences would be most advantageous.
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Appendix 1. Search strategies
Search strategy PubMed

(Prognosis[Mesh] OR prognos*[tiab] OR prognos*[other term] OR “life
expectancy”[Mesh] OR “life expectancy”[tiab] OR mortality[Mesh] OR “disease
course”[tiab] OR “mortality risk”[tiab] OR death[Mesh] OR survival[Mesh] OR
survival[tiab] OR “bad news”[tiab] OR “truth disclosure”[Mesh] OR “truth
disclosure”[tiab]) AND (Communication[Mesh] OR communicat*[tiab] OR
communicat*[other term] OR conversat*[tiab] OR messag*[tiab] OR “knowl-
edge transfer”[tiab] OR informing[tiab] OR information[ti] OR “patient educa-
tion as topic”[Mesh] OR “patient education”[tiab] OR “nonverbal
communication”[Mesh] OR “health communication”[Mesh] OR “psychothera-
peutic processes”[Mesh] OR discussi*[tiab] OR dialog*[tiab] OR “truth
disclosure”[tiab] OR consult*[tiab] OR “professional-patient relations”[Mesh]
OR “physician patient relations”[Mesh] OR ((((((patient[tiab] OR client[tiab])))
AND ((physician[tiab] OR specialist[tiab] OR oncologist[tiab] OR
professional[tiab] OR doctor[tiab] OR clinician[tiab] OR provider[tiab])))
AND ((interaction*[tiab] OR relation*[tiab] OR communication*[tiab] OR
discussion*[tiab])))) OR (((((patient[Other Term] OR client[Other Term])))
AND ((physician[Other Term] OR specialist[Other Term] OR oncologist[Other
Term] OR professional[Other Term] OR doctor[Other Term] OR clinician[Other
Term] OR provider[Other Term]))) AND ((interaction*[Other Term] OR
relation*[Other Term]OR communication*[Other Term] OR discussion*[Other
Term])))) AND ((Neoplasms[Mesh] OR neoplasm*[tiab] OR “Medical
Oncology”[Mesh] OR oncolog*[tiab] OR oncolog*[Other Term] OR
cancer*[tiab] OR carcino*[tiab] OR tumor*[tiab] OR tumour*[tiab] OR
sarcoma*[tiab] OR malignan*[tiab] AND “terminal care”[Mesh] OR
terminal*[tiab] OR terminal*[Other Term] OR “palliative care”[Mesh] OR
palliati*[tiab] OR palliati*[Other Term] OR Neoplasm metastasis[Mesh] OR
metasta*[tiab] OR “disease progression”[tiab] OR “terminally ill”[Mesh] OR
“advanced cancer”[tiab] OR “advanced cancer”[Other Term] OR “end of
life”[tiab] OR “end-of-life”[tiab] OR “supportive care”[tiab] OR incurable[tiab]
OR non-curable[tiab])) AND ((Humans[Mesh] AND English[lang] AND (aged,
80 and over[MeSH] OR aged[MeSH] OR middle age[MeSH] OR (middle
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age[MeSH] OR aged[MeSH]) OR adult[MeSH:noexp] OR adult[MeSH] OR
young adult[MeSH])))) AND (Humans[Mesh] AND English[lang] AND (aged,
80 and over[MeSH] OR aged[MeSH] OR middle age[MeSH] OR (middle
age[MeSH] OR aged[MeSH]) OR adult[MeSH:noexp] OR adult[MeSH] OR
young adult[MeSH]))) Filters: Humans; English; 80 and over: 80+ years; Aged:
65+ years; Middle Aged: 45-64 years; Middle Aged + Aged: 45+ years; Adult: 19-
44 years; Adult: 19+ years; Young Adult: 19-24 years

Search strategy PsycInfo
(((prognosis/ OR prognos*.ab,ti,id. OR “life expectancy”/ OR “life
expectancy”.ab,ti. OR “mortality risk”/ OR “mortality risk”.ab,ti. OR “disease
course”/ OR prediction/ OR severity/ OR “death and dying”/ OR survival.ab,ti.
OR “bad news”.ab,ti. OR “truth disclosure”.ab,ti.) AND (communication/ OR
communicat*.ab,ti,id. OR conversation/OR conversat*.ab,ti. ORmessages/OR
messag*.ab,ti. OR “knowledge transfer”/ OR “knowledge transfer”.ab,ti. OR
information/ OR informing.ab,ti. OR information.ti. OR “client education”/
OR “patient education”.ab,ti. OR “interpersonal communication”/ OR “verbal
communication”/ OR “nonverbal communication”/ OR “oral communica-
tion”/ OR “communication skills”/ OR “therapeutic processes”/ OR
discussi*.ab,ti. OR dialog*.ab,ti. OR “truth disclosure”.ab,ti. OR consult*.ab,ti.
OR ((patient OR client) AND (physician OR specialist OR oncologist OR
professional OR doctor OR clinician OR provider) AND (communication*
OR discussion* OR interaction* OR relation*)).id,ti,ab.) AND (((exp
neoplasms/ NOT “benign neoplasms”/) OR neoplasm*.ab,ti. OR oncology/
OR oncolog*.ab,ti,id. OR cancer*.ab,ti. OR carcino*.ab,ti. OR tumor*.ab,ti. OR
tumour*.ab,ti. OR sarcoma*.ab,ti. OR malignan*.ab,ti.) AND (“terminal can-
cer”/ OR terminal*.ab,ti,id. OR “palliative care”/ OR palliati*.ab,ti,id. OR
metastasis/ OR metasta*.ab,ti. OR “disease progression”/ OR “disease
progression”.ab,ti. OR “terminally ill patients”/ OR “advanced cancer”.ab,ti,id.
OR “end of life”.ab,ti. OR “end-of-life”.ab,ti. OR “supportive care”.ab,ti. OR
incurable.ab,ti. OR non-curable.ab,ti.))) AND (adulthood 18 yrs older OR aged
65 yrs older OR middle age 40 64 yrs OR thirties 30 39 yrs OR very old 85 yrs
older OR young adulthood 18 29 yrs).ag. AND (dutch OR english).lg.)

Appendix 2. Quality assessment tools
Checklist for quality assessment of non-experimental studies

This scale has been adjusted from the adapted Newcastle-Ottawa Scale1, to
perform a study-specific quality assessment of non-experimental studies for
the systematic review of Van der Velden et al. (The Effect of Prognostic Com-
munication on Patient Outcomes in Palliative Cancer Care: a Systematic Re-
view, 2020). A maximum score of 16 points can be attained.

Studies assessed using this scale are as follows: Aoki et al. (1997), Bradley
et al. (2001), Cripe et al. (2012), Enzinger et al. (2015), Epstein et al. (2016),
Fenton et al. (2018), Fletcher et al. (2013), Nakajima et al. (2012), Robinson
et al. (2008), Rumpold et al. (2015), Shin et al. (2016) andWagner et al. (2010).
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Selection

1. Representativeness of the sample (0–2 points)1

i. Truly representative of the average in the target population (i.e. all
subjects or random sampling)**

ii. Somewhat representative of the average in the target population (i.e.
non-random sampling)*

iii. Selected group of users (i.e. snowballing or convenience sampling)

iv. No description of the sampling strategy

2. Sample size (0–2 points)1

i. Justified (power analysis) and satisfactory**

ii. Not justified but likely satisfactory (N ≥ 128, sample size required to test
for a medium-sized mean difference between two independent groups,
e.g. disclosure or non-disclosure)*

iii. Justified but not satisfactory, or not justified and likely not satisfactory
(N G 128)

3. Non-responders (0–2 points)1

i. Response rate is satisfactory (i.e. 9 50%) and comparability2 of re-
sponders’ and non-responders’ characteristics is established**

ii. Response rate is not satisfactory (i.e. G 50%), but comparability of
responders’ and non-responders’ characteristics is established*

iii. Response rate is satisfactory (i.e. 9 50%), but comparability of re-
sponders’ and non-responders’ characteristics is not established

iv. Response rate is not satisfactory (i.e. G 50%) and comparability of
responders’ and non-responders’ characteristics is not established, or
response rate is not reported

Comparability

4. Confounding factors (0–2 points)1

i. The study controls for potential confounder(s)**

ii. No control for confounders

Exposure

5. Definition of the predictor (prognostic communication) (0–2 points)3

i. Definition of the predictor is clearly described**

ii. Unclear or no description of the definition of the predictor

Curr. Treat. Options in Oncol. (2020) 21: 40 Page 29 of 38 40



6. Assessment of the predictor (prognostic communication) (0–2 points)3

i. Observation of real consultations (coding of audio-recorded visits)**

ii. Tailoring of real consultations or medical record registration*

iii. Self-report by doctors or patients of real consultations

iv. No description of assessment of the predictor

Outcome

7. Validation of the measurement tools for patient outcomes (0–2 points)1

i. Validated measurement tools (self-report or structured interview) or
medical record registration of DNRs**

ii. Non-validated measurement tools included (self-report, interview
question or medical record registration of conversations), but the
tools are all available or described*

iii. No description of measurement tools

8. Statistical test (0–2 points)1

i. The statistical test used to analyse the data is clearly described and is
appropriate (including multilevel analyses if possible and deemed nec-
essary, and corrections for multiple testing when 9 20 relations were
tested), and all significant and non-significant results are reported in-
cluding the measurement of association and p values or confidence
intervals**

ii. Two out of three of the above present*

iii. The statistical test is not appropriate, incomplete or not described

Total score

1Adjusted from the adapted Newcastle-Ottawa Scale
2Comparability is considered established when responders have been
compared with non-responders or with the total population, and no
significant differences were found

3Self-constructed item specified to suit the research questions of the
systematic review of Van der Velden et al. (The Effect of Prognostic Com-
munication on Patient Outcomes in Palliative Cancer Care: a Systematic
Review, 2020)

Checklist for quality assessment of experimental studies
This is a self-constructed checklist to perform a study-specific quality assessment
of experimental studies for the systematic review of Van der Velden et al. (The
Effect of Prognostic Communication on Patient Outcomes in Palliative Cancer
Care: a Systematic Review, 2020), consisting of two parts. Experimental studies
using a within-subjects design are assessed with part A. Experimental studies
using a between-subjects design are assessed with parts A and B. Items of the
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Cochrane Consumer and Communication Review Group criteria, the Cochrane
Collaboration’s tool for assessing risk of bias and the adapted Newcastle-
Ottawa Scale were adjusted and used for the current checklist. A maximum
score of 8 points can be attained using part A only. A maximum score of 13
points can be attained using parts A and B.

Studies assessed using this scale are as follows: Danzi et al. (2018), Hagerty
et al. (2005), Kiely et al. (2013), Mori et al. (2019), Sep et al. (2014) and Van
Vliet et al. (2013).

Part A

1. Was the definition of the predictor (prognostic communication) clearly
described?1

2. Was the manipulation of the predictor (prognostic communication)
clearly described?1

3. Was the data analyst blinded (i.e. was the code only broken after
conclusions were drawn)?3, 6

4. Were no outcome data missing, or were missing outcome data unlikely
to be related to true outcome, balanced across conditions with similar
reasons, assumed not to have a clinically relevant impact on the inter-
vention effect or imputed with appropriate methods?3

5. Were validated tools (i.e. well-known questionnaires, reliable coding
schemes or standardised instruments for physiological measurements)
used to assess all outcomes that were related to prognostic communi-
cation or were non-validated tools at least all available or described?2

6. Was the sample size justified and satisfactory, or not justified but pre-
sumably satisfactory (N ≥ 128, sample size required to test for a
medium-sized mean difference between two independent groups, e.g.
disclosure or non-disclosure)?5

7. Was the response rate satisfactory (i.e. 9 50%) and was comparability of
responders’ and non-responders’ characteristics established?5, 7

8. Was the statistical test used to analyse the data clearly described and
appropriate (including multilevel analyses if possible and deemed nec-
essary, and corrections for multiple testing when 9 20 relations were
tested), and were all significant and non-significant results reported
including the measurement of association and p values or confidence
intervals?5

Part B

9. Was the method of randomisation adequate (i.e. truly random)?2, 6

10. Was allocation concealed (i.e. could allocation to conditions have been
influenced)?2, 6
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11. Was the (analogue) patient blinded (i.e. did the patient know to what
condition s(he) was allocated)?2

12. Were groups compared at baseline on at least one potential determi-
nant of the outcomes (i.e. socio-demographics, medical characteristics
and primary outcomes) and were the analyses properly controlled for
differences?2

13. With the exception of the trial intervention, were the experimental and
control condition equivalent (i.e. was a placebo added to the control
condition)?4

Total score

1Self-constructed item specified to suit the research questions of the
systematic review of Van der Velden et al. (The Effect of Prognostic Com-
munication on Patient Outcomes in Palliative Cancer Care: a Systematic
Review, 2020)

2Among the criteria formulated by the Cochrane Consumer and
Communication Review Group

3Adjusted from the Cochrane Collaboration’s tool for assessing risk of bias
4Adopted from Henselmans et al. [50]
5Adjusted from the adapted Newcastle-Ottawa Scale
6Considered fulfilled when called random, concealed or blinded by authors
or when the text explicitly refers to such methods (such as mention of
‘sealed opaque envelopes’, a cover story for patients in the control group or
separate consent forms)

7Comparability is considered established when responders have been
compared with non-responders or with the total population, and no
significant differences were found
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