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Abstract

Background

Serious illness is characterised by uncertainty, particularly in older age groups. Uncertainty

may be experienced by patients, family carers, and health professionals about a broad vari-

ety of issues. There are many evidence gaps regarding the experience and management of

uncertainty.

Aim

We aimed to identify priority research areas concerning uncertainty in serious illness, to

ensure that future research better meets the needs of those affected by uncertainty and

reduce research inefficiencies.

Methods

Rapid prioritisation workshop comprising five focus groups to identify research areas, fol-

lowed by a ranking exercise to prioritise them. Participants were healthcare professionals

caring for those with serious illnesses including geriatrics, palliative care, intensive care;

researchers; patient/carer representatives, and policymakers. Descriptive analysis of rank-

ing data and qualitative framework analysis of focus group transcripts was undertaken.

Results

Thirty-four participants took part; 67% female, mean age 47 (range 33–67). The highest pri-

ority was communication of uncertainty, ranked first by 15 participants (overall ranking score

1.59/3). Subsequent priorities were: 2) How to cope with uncertainty; 3) healthcare profes-

sional education/training; 4) Optimising clinical approaches to uncertainty; and 5) exploring

in-depth experiences of uncertainty. Research questions regarding optimal management of

uncertainty were given higher priority than questions about experiences of uncertainty and

its impact.
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Conclusions

These co-produced, clinically-focused research priorities map out key evidence gaps con-

cerning uncertainty in serious illness. Managing uncertainty is the most pressing issue, and

researchers should prioritise how to optimally manage uncertainty in order to reduce dis-

tress, unlock decision paralysis and improve illness and care experience.

Background

Uncertainty is ubiquitous in serious illnesses across all health settings, especially when living

with long-term conditions and frailty [1–5]. Encompassing “known unknowns”, uncertainty is

characterised as an inadequate understanding, a sense of incomplete, ambiguous or unreliable

information, and conflicting alternatives [6, 7]. It is inherently a complex concept and situa-

tions of uncertainty often result from several inter-related factors [8].

Uncertainty exists in some form in almost all healthcare interactions, but in serious illness,

existential and irreducible uncertainties are particularly common, resulting in a distinct emo-

tional burden [7, 9, 10]. Irrespective of its origin, uncertainty matters because when suppressed

and ignored, it can profoundly negatively impact patients and their family [9, 10]. Older adults

may be particularly affected as they commonly experience complex and unpredictable illness,

associated with irreducible uncertainties. Uncertainty may precipitate extensive psychological

and existential distress, potentially culminating in an experience of ‘Total Uncertainty’ which

may threaten an individual’s sense-of-self [11].

If uncertainty is not addressed it may impact patient safety, adverse events, healthcare inter-

actions and relationships [12, 13]. One metric where this is recorded are complaints levelled at

healthcare, particularly in hospital settings [14]. Uncertainty can also limit patient participa-

tion in decision-making, leading to ‘decision paralysis’ [15, 16], which may contribute to sub-

optimal care and has repercussions for the allocation of scarce health resources, including hos-

pital admissions and longer inpatient stays [17, 18].

It is not just patients who are affected by uncertainty. Despite uncertainty in medicine dat-

ing back to Hippocrates, there exists a deeply rooted aversion to it in empirical medicine,

where acknowledging uncertainty can have connotations of failure [18, 19]. If poorly tolerated

by health professionals, uncertainty can adversely impact their confidence and competence,

increasing the risk of moral injury, burnout and depression [20–23]. This was particularly evi-

dent during the Covid-19 pandemic [24, 25].

Uncertainty in illness is not necessarily distressing; it may be appraised negatively, neu-

trally, or in some individuals, illnesses, and care circumstances, positively; for example holding

onto prognostic uncertainty can in some circumstances enable people to retain hope [26–28].

The distress caused by uncertainty, and hence the block to decision making is therefore not

inevitable; the negative impacts of uncertainty can be at least partially ameliorated if it is

addressed and communicated sensitively [29–31].

There are innumerable possible situations of uncertainty, each of which may have its own opti-

mal approach. We still do not know how best to approach and address it in older patients living

with long-term or life-threatening illnesses in a way that best supports the individual and those

involved in their care [32, 33]; although previous work has explored how to support communica-

tion of uncertainty [34], uncertainty management [12, 32], and shared decision making [35]. We

do know that there can be no one-size-fits-all approach to uncertainty, as it is experienced differ-

ently in different clinical contexts, by different individuals [6, 36]. Uncertainties in some contexts

PLOS ONE Uncertainty in serious illness: A national interdisciplinary research prioritisation exercise

PLOS ONE | https://doi.org/10.1371/journal.pone.0289522 February 29, 2024 2 / 14

to the sensitive nature of the topics under

discussion. We are therefore unable to publicly

share the focus group transcripts without

restriction, but will be in a position to make these

data available following a direct request by another

researcher. Please contact the data management

coordinator on pcu_data@medschl.cam.ac.uk to

discuss data access.

Funding: This study and SB is supported by the

National Institute for Health and Care Research

(NIHR) Applied Research Collaboration East of

England (NIHR ARC EoE) at Cambridgeshire and

Peterborough NHS Foundation Trust. The views

expressed are those of the author(s) and not

necessarily those of the NIHR or the Department of

Health and Social Care. The funder played no role

in the design or conduct of this research SE is

funded by a Health Education England Academic

Clinical Lectureship, the funder played no role in

this research BB is supported by the Wellcome

Trust [Grant number 225577/Z/22/Z], the funder

played no role in this research SH is funded by a

Dunhill / British Geriatrics Society PhD fellowship,

the funder played no role in this research. There

was no additional external funding received for this

study.

Competing interests: The authors have declared

that no competing interests exist.

https://doi.org/10.1371/journal.pone.0289522
mailto:pcu_data@medschl.cam.ac.uk


may be more distressing than others and may require different approaches [37]. Despite the

importance of uncertainty for patients and clinicians alike there has, to date, been no attempt to

prioritise the most pressing areas to focus applied research on to improve care.

We aimed to identify stakeholder priority research areas concerning uncertainty in serious

illness [38], to enable future research to more effectively meet the needs of those affected by

uncertainty and to reduce research inefficiencies [39, 40].

Methods

Design

National interdisciplinary one-day prioritisation workshop held face-to-face with a range of

stakeholders: patient and carer representatives, clinicians, researchers, and policymakers.

Reporting according to REPRISE guidance (see supporting information) [41].

Patient and public involvement

A Patient and public involvement group supported development of the study aims and meth-

ods; three public contributors participated in the workshop, contributing to focus groups and

the ranking exercise, and commented on the findings.

Participants and participant identification

Participants were clinicians from any profession or specialty with experience in providing care

to people with serious illnesses, researchers and policymakers with an interest in this area, peo-

ple with lived experience of serious illness and their informal carers. We sought a group with

relevant knowledge and experience of uncertainty, and who had an interest in the area [42].

Based on previous research prioritisation work in this field, we aimed for an a priori sample

size of at least 30 participants [43]. To reach this group we first disseminated the workshop

invitation to a national interdisciplinary group of clinicians and researchers with a special

interest in serious illness uncertainty. We then invited clinicians and researchers via the

Applied Research Collaborative (ARC) East of England, and through local, regional and

national clinical networks, focusing particularly on palliative care, geriatrics, intensive care

and acute medicine (based on the likelihood of these groups having experience of caring for

those with serious illness), and also including a national nursing forum. People with lived

experience of serious illness and their carers were identified through local and regional patient

and public involvement fora. Invitations were sent from December 2022, and registration was

open until 27th February 2023. The workshop was held on 28th February 2023. Workshop

attendees were informed of the research component in advance.

Workshop process

The workshop drew on existing approaches to prioritisation, incorporating idea generation, con-

solidation, and ranking stages [44]. Written informed consent and self-reported demographic

data were collected from workshop participants at the start of the day, including age, gender, eth-

nicity, participants’ status as a researcher, clinician, policymaker, or patient representative, and

details of their field where relevant. To encourage debate, the workshop began with presentations

on the “state of the science” concerning uncertainty in serious illness. Models of uncertainty and

evidence gaps from relevant literature reviews were outlined [11, 32, 34, 45, 46]. The focus was pri-

marily on those uncertainties that are irreducible i.e. cannot be eliminated.

We then held focus groups with participants to explore their views on uncertainty and iden-

tify key areas for future research. This approach mirrored the idea generation stage of the
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nominal group technique and the first round of a Delphi process [44, 47]. The topic guide was

developed by the research team and was informed by literature review: it focused on experi-

ences of uncertainty, views on desired outcomes when addressing uncertainty, and ideas for

research questions concerning uncertainty in serious illness. Focus groups were led by clini-

cians and researchers with expertise in facilitation. Conversations were audio recorded and a

scribe within each group recorded the research questions identified by participants.

Research areas from the focus groups were collated into a summary list during the day. In

the final session, this summary list was presented to participants who were invited to anony-

mously rank the top three areas in order of priority using the online ranking tool “Slido” (©
2023 Cisco Systems, Inc.). Items were presented in random order. See supporting information

for full workshop programme and topic guide.

Data analysis

Analysis of focus group lists. The lists generated by focus groups were reviewed by two

researchers (SE & JK) during the day, taking into account both researchers’ existing knowledge

of evidence gaps and previously expressed areas for future research from literature reviews.(9,

28) The researchers combined the lists produced by each focus group by removing duplicates

and arranging similar questions under “umbrella terms” to produce a single summary list of

priority research areas for use in the subsequent ranking exercise.

Analysis of ranking exercise data. Individual-level ranking scores were exported from

Slido. We analysed the scores descriptively and reported the number of participants ranking each

item within their top three. We calculated an average ranking score by allocating points to each

item as follows: the item ranked first received three points; the item ranked second received two

points; the item ranked third received one point; all other items received zero points. The average

ranking score was calculated by adding the points for each item and dividing by the number of

participants. The maximum any item could score was three if every participant ranked it as their

top priority and the minimum was zero if no participant ranked it in their top three.

Analysis of focus group transcripts. Following the workshop the focus group recordings

were transcribed verbatim, anonymised and analysed using a framework approach [48]. This

stage aimed to identify detailed research questions within the priority areas, as well as any

additional areas discussed that were relevant for future research. We used the research priority

areas identified during the workshop as a coding framework and one researcher (SE) coded

text in the transcripts that described research questions or participants’ views about these

areas. A second researcher (JK) independently reviewed one focus group transcript. Coding

was reviewed, and where there were differences, these issues were reconsidered and debated

by both researchers until consensus was achieved [48]. To avoid making unwarranted claims

about patterns and regularities in the data, we examined and coded unusual or non-confirma-

tory views that did not fit easily into the original framework [48]. The framework was con-

densed, summarised and discussed with the wider research team to refine it. Anonymised

excerpts from the transcripts are presented to illustrate themes and represent a range of views.

Ethical approval. This study received approval from the University of Cambridge Psy-

chology Research Ethics Committee [Reference: PRE.2022.125].

Results

Participant details

Thirty-three participants took part in the focus groups, and 34 in the ranking survey, of whom

30 provided demographic information. The average age was 47 years (range 33–67), and 67%

were female. 80% were of white ethnicity, 10% asian, and 10% from mixed or multiple ethnic
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groups. 70% were clinicians, 43% researchers, 10% patient or carer representatives, and 7%

policymakers (participants could state multiple roles). Of the clinician participants, twelve had

a background in palliative care, three geriatrics, two nursing and one each of intensive care,

general practice, psychology, and physiotherapy.

Item generation and ranking

Five focus groups with six to seven participants in each were of 53 to 64 minutes’ duration.

The groups generated over 60 research questions, which we condensed to produce the 10 pri-

ority areas that were then ranked by participants (Table 1). Communication of uncertainty

was the highest-ranked item, scored first by 15 participants. Participants ranked the next four

priorities almost equally: coping with uncertainty; training health professionals; optimising

clinical approaches to uncertainty; understanding in-depth experiences of uncertainty. The

other areas received lower priority scores.

Detailed research priorities

We explored the 10 priority areas raised by workshop participants during qualitative analysis,

and identified detailed sub-questions within each area (Table 2).

Priority areas are listed in this table in the order they were ranked

The highest priority research areas were related to uncertainty management, e.g. through

improving communication, supporting individual coping mechanisms, or providing training:

“So it’s I think about that management of uncertainty . . . just having the confidence to say
something, however vague it might be that will still provide some comfort.” Patient representa-
tive, focus group 2

Table 1. 10 priority areas for future uncertainty research in serious illness (n = 34).

Overall

Ranking

Priority Number of

participants

ranking item in

each top 3 positions

(%)

Percentage of participants ranking

items in top three

Ranking

score*

#1 #2 #3

1 Communication of uncertainty 15

(44)

3 (9) 3 (9) 62 1.59

2 How to cope with uncertainty 6 (18) 5

(15)

3 (9) 41 0.91

3 Education/training of healthcare professionals 2 (6) 7

(21)

9

(26)

53 0.85

4 Optimising clinical approaches to uncertainty 6 (18) 2 (6) 4

(12)

35 0.76

5 Understanding patient/carer experiences of uncertainty in depth 2 (6) 7

(26)

5

(15)

41 0.74

6 Variation in experience/response to uncertainty between different

individuals, groups, professions

1 (3) 4

(12)

1 (3) 18 0.35

7 Explore positive aspects of uncertainty 1 (3) 1 (3) 4

(12)

18 0.26

8 Impact of uncertainty on bereavement 1 (3) 2 (6) 1 (3) 12 0.24

9 Uncertainty in specific conditions/clinical situations 0 (0) 3 (9) 1 (3) 12 0.21

10 Factors associated with different uncertainty experiences 0 (0) 0 (0) 1 (3) 9 0.09

*The ranking score was calculated as follows: item ranked first receives 3 points; item ranked 2nd receives 2 points; item ranked 3rd receives 1 point; all other items

receive 0 points. The total points for each item are added and divided by the number of participants.

https://doi.org/10.1371/journal.pone.0289522.t001
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Participants particularly focused on how and when to have conversations about uncer-

tainty, and how to individualise communication to promote psychological wellbeing:

“Then there’s a really important research need around understanding more about how we
communicate uncertainty and the consequences of how we communicate uncertainty and
how we can talk about uncertainty in a way which is more patient-centred and supportive
and considers sort of psychological wellbeing.” Social scientist, focus group 3.

Training of health professionals at varying stages was a recognised priority. This included

training professionals on toleration of their uncertainty as well as how to address the uncer-

tainty experienced by others. One participant highlighted that inadequate training of doctors

to manage uncertainty has been a longstanding issue and queried the best timing of such

training:

“We’ve been inadequate at teaching them [medical students] how to actually manage this
complexity for a long time, although you could argue that it’s quite difficult to teach until they
really get into the nitty-gritty of practising.” Geriatrician, focus group 1

Table 2. Detailed research priorities from framework analysis.

Theme Priority area Detail of priority area

Uncertainty

management

Communication of uncertainty

(research on how best to communicate about

uncertainty)

• Understand more about the detailed processes for uncertainty communication: who

should be involved, optimum setting & timing, what phrases to use; how much

uncertainty to share; how are such conversations received by patients

• How to communicate uncertainty openly whilst maintaining a trusting relationship?

• Interprofessional communication

• How to individualise communication of uncertainty to different settings, situations,

individual characteristics?

• How does the communication of uncertainty affect decision-making and other

outcomes?

How to cope with uncertainty

(how can individuals best be supported to cope with

their uncertainties)

• How do health professionals cope when they feel uncertain and how do they achieve

resilience/tolerance to it?

• How can patients and carers be supported to cope with their uncertainty and develop

resilience?

• Who copes well and why?

• How to cope with the long-term impact of decisions made under conditions of

uncertainty?

• What is the role of hope in coping with uncertainty?

Education/training of healthcare professionals

(how can we train health professionals to approach

uncertainty)

• How to teach uncertainty management to medical students, what would be the goals of

such training?

• How to train HCPs at different levels to recognise/tolerate/hold their own uncertainty?

• How to transfer expertise from areas where uncertainty is well managed?

• Development of training interventions including psychological training

Optimising clinical approaches to uncertainty

(how can the uncertainty of others best be managed

and addressed, what are optimal approaches)

• How to individualise the management of uncertainty depending on patient

experiences, response to uncertainty, and how to identify how much uncertainty is

tolerable to an individual?

• Who should ’hold’ uncertainty and how to find a balance in terms of information

sharing and decision-making

• How to maintain trust and manage expectations?

• How to gauge the readiness of people to discuss uncertainty and time conversations?

• How can technology be used to distil information and reduce/address uncertainty

relating to complexity/ information overload?

• What is the role of uncertainty management interventions and models of care to

address uncertainty, and how effective are these?

• What are the key outcomes we should be aiming for when seeking to approach and

manage uncertainty?

• What are the barriers to addressing uncertainty?

• How to manage uncertainty as an MDT and maintain continuity of approach

(Continued)
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Participants recognised it is unlikely a single intervention can address all the nuanced mul-

tilevel aspects of uncertainty, but nevertheless, some felt interventions could play a role in

addressing uncertainty, as long as they were situated in a broader societal context:

“There are interventions that are being developed out there but there are no interventions that
deal with all the different types and layers of uncertainty and they can’t by nature. And I
think there is that kind of relational uncertainty, the kind of organisational uncertainties,
there are uncertainties on macro, meso, micro levels and you can deal with one component,
but you can’t deal with all the different components, and it’s how those interventions work
within the broader societal context of uncertainty.” Occupational therapist, focus group 4

Older frail patients were seen as a priority for future research into how uncertainty can be

managed. Participants noted a lack of knowledge about approaching uncertainty in the context

of frailty:

Table 2. (Continued)

Theme Priority area Detail of priority area

Uncertainty

experiences

Understanding patient/carer experiences of

uncertainty in depth

(what are patient and carer experiences of uncertainty)

• How does the experience of uncertainty affect decision-making?

• What is the lived experience of uncertainty amongst patients and families (what is

helpful when faced with uncertainty and what is harmful? How do the multiple layers of

uncertainty interact within an individual’s experience (mapping uncertainty)? Are the

experiences/impacts of different types of uncertainty different? How do past life or

healthcare experiences affect current uncertainty experiences.)?

• How is uncertainty transmissible i.e. how can HCP uncertainty be picked up by

patients and vice versa and what is the effect of this?

Variation in experience/ response to uncertainty

(how does the experience of uncertainty vary between

different groups)

• How does experience and response to uncertainty vary between different medical

specialties and health professional groups?

• How does experience and response to uncertainty change over time as the illness

progresses.

• How do individual characteristics e.g. culture, LGBTQ status, neurodiversity, age, affect

experience and response to uncertainty?

• How does career stage and knowledge/experience in a clinical role affect health

professionals experience?

• What are the long-term effects of uncertainty experiences in ITU on ITU survivors?

Explore positive aspects of uncertainty

(what aspects of uncertainty are positive and how can

these be promoted)

• What is the relationship between sharing uncertainty and maintaining hope?

• Explore positive utility of uncertainty e.g. as a way to promote a quest for knowledge or

changing ways of thinking

• Explore why some people thrive with uncertainty

Impact of uncertainty on bereavement

(how does uncertainty in serious illness impact on

bereavement experiences)

• How does uncertainty in serious illness and at the end of life affect experiences and

outcomes of bereavement?

Uncertainty in specific conditions/clinical situations

(the uncertainties that are experienced in a particular

clinical situation such as in ITU)

• How do different clinical situations change how uncertainty is experienced and

responded to?

• Are there situations where the expression of uncertainty is not appropriate?

• How to make good decisions in the context of uncertainty in the intensive care unit?

• How is uncertainty experienced in children with complex neuro-disability?

• How to approach uncertainty in adults with neurodegenerative disease and uncertain

illness trajectory?

• How to approach uncertainty in frailty with uncertain prognosis?

• How to communicate uncertainty at transitions of care

Factors associated with different uncertainty

experiences

(what factors are associated with different experiences

of or responses to uncertainty.)

• What system factors underlie the challenges of uncertainty?

• What factors are associated with uncertainty experiences and tolerance e.g. age, life

experience, culture?

• How did the COVID-19 pandemic affect experiences and response to uncertainty?

• How does trust in clinicians affect uncertainty experiences?

https://doi.org/10.1371/journal.pone.0289522.t002
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“For old and frail elderly there’s no support you know, for that anxiety, fear, so it’s how do we
look at that, you know, and how do we maybe look at how we can support, supporting that
frailty and older.” Professor of end-of-life care, focus group 5

Participants identified research questions concerning experiences of uncertainty, though

these were generally given lower priority than questions relating to managing uncertainty. Par-

ticipants identified illness contexts where uncertainty experiences could be explored further,

including critical illness and frailty. They also acknowledged it is important to explore how the

experience of uncertainty varies depending on perspective (patient, carer or health profes-

sional), or individual characteristics:

“We’d want to look at different groups such as sort of learning disability, neurodiversity, sort
of hard-to-reach areas whether deprivation, LGBTQ+, sort of that kind of differences you
might get.” Palliative care consultant, focus group 1.

Participants identified potential positive impacts of uncertainty and its utility in certain sit-

uations. They suggested it was important to understand why some health professionals thrive

when required to manage uncertainty, whereas others exhibit a lower tolerance. Participants

noted the relationship between uncertainty and hope and reasoned that positive aspects of

uncertainty should be explored further:

“I wonder. . ..whether there’s something about learning to cope with uncertainty or to tolerate
uncertainty and whether people, patients and families can see that as a positive as well.”
Bereavement practitioner, focus group 4

Additional areas for future research

Some questions identified from focus group transcripts were not identified as research priority

areas by participants. Additional areas included consideration of the legal and regulatory

implications of uncertainty and its management, the link between uncertainty and patient

safety, how to prepare the public for serious illness uncertainty, and the resource impacts of

different levels of tolerance to uncertainty:

“Have we studied the use of resources around uncertainty? Because I’m sure loads of tests are
done completely unnecessarily because people just want to be sure.” Palliative care consultant,
group 1

Discussion

Summary of findings

This study co-produced clinically-focused research priorities to address known evidence gaps con-

cerning uncertainty in serious illness using a stakeholder workshop approach. Optimising commu-

nication of uncertainty was the top research priority. Research questions relating to managing

uncertainty were considered higher priority than research investigating experiences of uncertainty.

Discussion of main findings

Communicating uncertainty was the top priority for participants. In some senses this is not

surprising as it reflects key evidence gaps and recommendations in this field [34, 49], however
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this is, to our knowledge, the first time that communication of uncertainty has been demon-

strated as the highest research priority by consensus methodology. In their narrative review of

uncertainty communication, Simpkin and Armstrong identified a number of evidence gaps,

including identifying individuals’ communication preferences and tailoring communication

to those preferences [34], and a key finding here was the number of detailed questions partici-

pants identified in relation to communicating and managing uncertainty (Table 2). For exam-

ple, the question of how to maintain hope whilst communicating uncertainty was noted as a

priority; this has been explored in cancer care [50], but remains a key question in other serious

illnesses. Additionally, participants raised several sub-questions in terms of how to discuss

uncertainty, reflecting the need for implementation-focused communication research.

After communication, participants prioritised other aspects of managing uncertainty: iden-

tifying how individuals can be supported to cope with their own uncertainty; investigating

how we can optimise clinical approaches to uncertainty; understanding more about how to

equip health professionals to deal with uncertainty through training. Clinicians in particular

focused on the importance of improving health professional training. Though management of

uncertainty has been recognised as a core component of medical training for decades, curric-

ula still make limited reference to uncertainty, and filling this gap should be a priority.(2)

Whilst we have an improving understanding of how physicians manage uncertainty [31], the

evidence base for other professional groups is very limited, yet nurses and allied healthcare

professionals often lead the clinical care and support of older people and their families. To

date, uncertainty management and communication interventions have had variable impact in

serious illness [32], and often prove challenging to evaluate [33, 51]. There is scope for further

intervention development [52], especially work that focuses on evaluation of uncertainty-

focused interventions.

Whilst many of the questions identified by participants related to investigating experiences

of uncertainty, these were usually considered lower priority, perhaps because much is already

known about uncertainty experiences [7, 53]. For example, conceptual taxonomies of uncer-

tainty are well developed [6] and there have been evidence syntheses of experience in some

specific areas e.g. multimorbidity [11]. However, there are still evidence gaps concerning how

uncertainty affects individuals in other clinical contexts, in particular older patients living with

frailty. Given the rapidly increasing complexity of the healthcare system and unpredictability

of the frailty trajectory, this is an area that warrants urgent exploration [34]. Understanding

more about the impacts of uncertainty on experiences of illness, care, and bereavement would

enable us to develop interventions focused on the real-world problems uncertainty can cause.

Strengths and limitations

The rapid prioritisation approach we used enabled a diverse group of interested individuals to

generate and rank research priorities in a single day. Those ranking the priorities had spent the

entire day considering uncertainty in serious illness and were well placed to express considered

views when ranking the list presented to them. By identifying evidence gaps before the work-

shop and communicating these to participants during initial presentations, we were able to

focus on areas where more research is needed and incorporate the key stages of a traditional

prioritisation exercise. By additionally incorporating formal qualitative analysis we increased

rigour and developed a robust priority list. This approach was a more feasible and pragmatic

alternative to lengthier methodologies such as the Delphi process[42, 54]. However, the rapid

nature of the prioritisation process meant there was limited time to condense the findings of

the focus group discussions, which risked a loss of accuracy and ranking was limited to broad

research areas. We ameliorated this by subsequent analysis of focus group transcripts, which
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enabled us to identify detailed research questions identified by participants, including areas

that participants mentioned even when they weren’t identified as priorities at the time.

We incorporated patient and carer experiences, but most participants were healthcare pro-

fessionals or researchers, thus these groups were not equally represented in the ranking pro-

cess. t. We recruited a UK-wide sample, but this was not an international study, and future

work should explore if these findings hold internationally, though literature from 17 countries

reported consistent findings on a similar topic [11]. Whilst not specifically excluded, social

care professionals did not attend this workshop, which limits the findings to healthcare. The

anonymous nature of the ranking means we could not account for the background of partici-

pants when analysing ranking data, which means we were unable to look for systematic differ-

ences in response between stakeholder groups, however in the qualitative analysis we did not

identify any major differences between professional groups, or between patients, clinicians or

researchers. We sought to include a wide range of views of people with expertise, experience,

and interest in this topic, and achieved a varied sample comparable in size to other similar

studies [43], but our sampling method meant there was no way to calculate a response rate,

and it is possible that a different group may have identified different priority areas. The largest

group of clinical participants were from palliative care backgrounds which may have shaped

their views; however, a range of health professionals and researchers were represented, and the

degree of agreement, particularly regarding the top priority of communication suggests the

findings represent true consensus.

Conclusion

Through a rapid prioritisation workshop, we have identified 10 ranked priority areas for clini-

cally focused research on uncertainty in serious illness. There was consensus that further

research into managing uncertainty, particularly communication, was of higher priority than

research to investigate experiences of uncertainty. Future targeted research could result in

interventions to reduce the distress associated with uncertainty, unlock decision paralysis and

improve illness and care experience.

Supporting information

S1 File. Topic guide for focus groups.

(DOCX)

S2 File. Workshop schedule.

(DOCX)

S3 File. REPRISE framework.

(DOCX)

S4 File. Full quantitative dataset from ranking exercise.

(DOCX)

Acknowledgments

Thank you to those who facilitated focus groups: Stephan Barclay, Jonathan Koffman, Anna

Spathis, Ben Bowers, Sarah Hopkins, Debbie Critoph, Markus Schichtel, Ikumi Okamoto.

We would also like to thank our patient and public involvement representatives: Roberta

Lovick, Sarah Dixon, Rashmi Kumar.

PLOS ONE Uncertainty in serious illness: A national interdisciplinary research prioritisation exercise

PLOS ONE | https://doi.org/10.1371/journal.pone.0289522 February 29, 2024 10 / 14

http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0289522.s001
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0289522.s002
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0289522.s003
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0289522.s004
https://doi.org/10.1371/journal.pone.0289522


Many thanks to the workshop organiser Angela Harper & the professional services team at

the Primary Care Unit, University of Cambridge for ensuring the smooth running of this

study.

Thank you to Zoe Fritz for your advice during drafting of the manuscript.

Author Contributions

Conceptualization: Simon N. Etkind, Stephen Barclay, Anna Spathis, Ben Bowers, Jonathan

Koffman.

Data curation: Simon N. Etkind.

Formal analysis: Simon N. Etkind, Jonathan Koffman.

Funding acquisition: Simon N. Etkind, Stephen Barclay.

Investigation: Simon N. Etkind, Stephen Barclay, Anna Spathis, Sarah A. Hopkins, Ben Bow-

ers, Jonathan Koffman.

Methodology: Simon N. Etkind, Anna Spathis, Sarah A. Hopkins, Ben Bowers, Jonathan

Koffman.

Supervision: Stephen Barclay, Anna Spathis.

Writing – original draft: Simon N. Etkind, Jonathan Koffman.

Writing – review & editing: Simon N. Etkind, Stephen Barclay, Anna Spathis, Sarah A. Hop-

kins, Ben Bowers, Jonathan Koffman.

References
1. Fox RC. The evolution of medical uncertainty. Milbank Memorial Fund Quarterly, Health and Society.

1980; 58(1):1–49. PMID: 6903782

2. Etkind SN, Koffman J. Approaches to managing uncertainty in people with life-limiting conditions: role of

communication and palliative care. Postgraduate Medical Journal. 2016. https://doi.org/10.1136/

postgradmedj-2015-133371 PMID: 27129911

3. Etkind SN, Bristowe K, Bailey K, Selman LE, Murtagh FEM. How does uncertainty shape patient experi-

ence in advanced illness? A secondary analysis of qualitative data. Palliative Medicine. 2016; 31

(2):171–80.

4. Cox CL, Miller BM, Kuhn I, Fritz Z. Diagnostic uncertainty in primary care: what is known about its com-

munication, and what are the associated ethical issues? Family Practice. 2021; 38(5):654–68. https://

doi.org/10.1093/fampra/cmab023 PMID: 33907806

5. Higginson IJ, Rumble C, Shipman C, Koffman J, Sleeman KE, Morgan M, et al. The value of uncertainty

in critical illness? An ethnographic study of patterns and conflicts in care and decision-making trajecto-

ries. BMC Anesthesiol. 2016; 16:11. Epub 2016/02/11. https://doi.org/10.1186/s12871-016-0177-2

PMID: 26860461; PubMed Central PMCID: PMC4746769.

6. Han PK, Klein WM, Arora NK. Varieties of Uncertainty in Health Care A Conceptual Taxonomy. Medical

Decision Making. 2011; 31(6):828–38.

7. Etkind SN. Uncertainty in multimorbidity: a shared experience we should recognise, acknowledge and

communicate. British journal of community nursing. 2022; 27(11):540–4. https://doi.org/10.12968/bjcn.

2022.27.11.540 PMID: 36327210

8. Lipshitz R, Strauss O. Coping with uncertainty: A naturalistic decision-making analysis. Organ Behav

Hum Decis Process 1997; 69:149–63.

9. Andersen HE, Hoeck B, Nielsen DS, Ryg J, Delmar C. A phenomenological-hermeneutic study explor-

ing caring responsibility for a chronically ill, older parent with frailty. Nursing Open. 2020; 7(4):951–60.

rayyan-114136678. https://doi.org/10.1002/nop2.467 PMID: 32587713

10. Nanton V, Munday D, Dale J, Mason B, Kendall M, Murray S. The threatened self: Considerations of

time, place, and uncertainty in advanced illness. British Journal of Health Psychology. 2015:n/a-n/a.

https://doi.org/10.1111/bjhp.12172 PMID: 26689299

PLOS ONE Uncertainty in serious illness: A national interdisciplinary research prioritisation exercise

PLOS ONE | https://doi.org/10.1371/journal.pone.0289522 February 29, 2024 11 / 14

http://www.ncbi.nlm.nih.gov/pubmed/6903782
https://doi.org/10.1136/postgradmedj-2015-133371
https://doi.org/10.1136/postgradmedj-2015-133371
http://www.ncbi.nlm.nih.gov/pubmed/27129911
https://doi.org/10.1093/fampra/cmab023
https://doi.org/10.1093/fampra/cmab023
http://www.ncbi.nlm.nih.gov/pubmed/33907806
https://doi.org/10.1186/s12871-016-0177-2
http://www.ncbi.nlm.nih.gov/pubmed/26860461
https://doi.org/10.12968/bjcn.2022.27.11.540
https://doi.org/10.12968/bjcn.2022.27.11.540
http://www.ncbi.nlm.nih.gov/pubmed/36327210
https://doi.org/10.1002/nop2.467
http://www.ncbi.nlm.nih.gov/pubmed/32587713
https://doi.org/10.1111/bjhp.12172
http://www.ncbi.nlm.nih.gov/pubmed/26689299
https://doi.org/10.1371/journal.pone.0289522


11. Etkind SN, Li J, Louca J, Hopkins SA, Kuhn I, Spathis A, et al. Total Uncertainty: A systematic review

and thematic synthesis of experiences of uncertainty in older people with advanced multimorbidity, their

informal carers, and health professionals. Age and Ageing 2022; 51(8). https://doi.org/10.1093/ageing/

afac188 PMID: 35977149

12. Carey I, Shouls S, Bristowe K, Morris M, Briant L, Robinson C, et al. Improving care for patients whose

recovery is uncertain. The AMBER care bundle: design and implementation. BMJ supportive & palliative

care. 2015; 5(4):405–11.

13. Yardley I, Yardley S, Williams H, Carson-Stevens A, Donaldson LJ. Patient safety in palliative care: a

mixed-methods study of reports to a national database of serious incidents. Palliative medicine. 2018;

32(8):1353–62. https://doi.org/10.1177/0269216318776846 PMID: 29856273

14. Ombudsman PaHS. Dying without dignity Investigations by the Parliamentary and Health Service

Ombudsman into complaints about end of life care. London Parliamentary and Health Service Ombuds-

man, 2015.

15. Sellars M, Chung O, Nolte L, Tong A, Pond D, Fetherstonhaugh D, et al. Perspectives of people with

dementia and carers on advance care planning and end-of-life care: A systematic review and thematic

synthesis of qualitative studies. Palliative medicine. 2019; 33(3):274–90. https://doi.org/10.1177/

0269216318809571 PMID: 30404576

16. Oksavik JD, Solbjør M, Kirchhoff R, Sogstad MKR. Games with uncertainty: the participation of older

patients with multimorbidity in care planning meetings–a qualitative study. BMC Geriatrics. 2021;

21:242.

17. Bristowe K, Carey I, Hopper A, Shouls S, Prentice W, Caulkin R, et al. Patient and carer experiences of

clinical uncertainty and deterioration, in the face of limited reversibility: A comparative observational

study of the AMBER care bundle. Palliat Med. 2015; 29(9):797–807. Epub 2015/04/02. https://doi.org/

10.1177/0269216315578990 PMID: 25829443; PubMed Central PMCID: PMC4572938.

18. Simpkin AL, Schwartzstein RM. Tolerating Uncertainty—The Next Medical Revolution? The New

England journal of medicine. 2016; 375(18):1713–5. Epub 2016/11/03. https://doi.org/10.1056/

NEJMp1606402 PMID: 27806221.

19. Gheihman G, Johnson M, Simpkin AL. Twelve tips for thriving in the face of clinical uncertainty. Medical

Teacher. 2020; 42(5):493–9. https://doi.org/10.1080/0142159X.2019.1579308 PMID: 30912996

20. Čartolovni A, Stolt M, Scott PA, Suhonen R. Moral injury in healthcare professionals: A scoping review

and discussion. Nursing ethics. 2021; 28(5):590–602. https://doi.org/10.1177/0969733020966776

PMID: 33427020

21. Di Trani M, Mariani R, Ferri R, De Berardinis D, Frigo MG. From resilience to burnout in healthcare

workers during the COVID-19 emergency: the role of the ability to tolerate uncertainty. Frontiers in Psy-

chology. 2021; 12:646435. https://doi.org/10.3389/fpsyg.2021.646435 PMID: 33935905

22. van Iersel MB, Brantjes E, de Visser M, Looman N, Bazelmans E, van Asselt D. Tolerance of clinical

uncertainty by geriatric residents: a qualitative study. European Geriatric Medicine. 2019; 10(3):517–

22. https://doi.org/10.1007/s41999-019-00199-9 PMID: 34652805

23. Begin AS, Hidrue M, Lehrhoff S, Del Carmen MG, Armstrong K, Wasfy JH. Factors Associated with

Physician Tolerance of Uncertainty: an Observational Study. Journal of general internal medicine.

2022; 37(6):1415–21. Epub 2021/04/28. https://doi.org/10.1007/s11606-021-06776-8 PMID:

33904030; PubMed Central PMCID: PMC8074695.

24. Koffman J, Etkind SN, Gross J, Selman L. Uncertainty and Covid-19: How are we to respond? Journal

of the Royal Society of Medicine. 2020:1–6 https://doi.org/10.1177/0141076820930665 PMID:

32521198

25. Davey Smith G, Blastland M, MunafòM. Covid-19’s known unknowns. BMJ (Clinical research ed).

2020; 371:m3979. https://doi.org/10.1136/bmj.m3979 PMID: 33077431

26. Mishel MH. Reconceptualization of the Uncertainty in Illness Theory. Image: the Journal of Nursing

Scholarship. 1990; 22(4):256–62. https://doi.org/10.1111/j.1547-5069.1990.tb00225.x PMID: 2292449

27. Gough N, Ross JR, Riley J, Judson I, Koffman J. ’When something is this rare . . . how do you know bad

really is bad. . .?’-views on prognostic discussions from patients with advanced soft tissue sarcoma.

BMJ Support Palliat Care. 2019; 9(1):100–7. Epub 2015/12/31. https://doi.org/10.1136/bmjspcare-

2015-000898 PMID: 26715566.

28. Brashers DE. Communication and Uncertainty Management. Journal of Communication. 2001; 51

(3):477–97. https://doi.org/10.1111/j.1460-2466.2001.tb02892.x

29. Krawczyk M, Gallagher R. Communicating prognostic uncertainty in potential end-of-life contexts: expe-

riences of family members. BMC palliative care. 2016; 15(1):59. https://doi.org/10.1186/s12904-016-

0133-4 PMID: 27405352

PLOS ONE Uncertainty in serious illness: A national interdisciplinary research prioritisation exercise

PLOS ONE | https://doi.org/10.1371/journal.pone.0289522 February 29, 2024 12 / 14

https://doi.org/10.1093/ageing/afac188
https://doi.org/10.1093/ageing/afac188
http://www.ncbi.nlm.nih.gov/pubmed/35977149
https://doi.org/10.1177/0269216318776846
http://www.ncbi.nlm.nih.gov/pubmed/29856273
https://doi.org/10.1177/0269216318809571
https://doi.org/10.1177/0269216318809571
http://www.ncbi.nlm.nih.gov/pubmed/30404576
https://doi.org/10.1177/0269216315578990
https://doi.org/10.1177/0269216315578990
http://www.ncbi.nlm.nih.gov/pubmed/25829443
https://doi.org/10.1056/NEJMp1606402
https://doi.org/10.1056/NEJMp1606402
http://www.ncbi.nlm.nih.gov/pubmed/27806221
https://doi.org/10.1080/0142159X.2019.1579308
http://www.ncbi.nlm.nih.gov/pubmed/30912996
https://doi.org/10.1177/0969733020966776
http://www.ncbi.nlm.nih.gov/pubmed/33427020
https://doi.org/10.3389/fpsyg.2021.646435
http://www.ncbi.nlm.nih.gov/pubmed/33935905
https://doi.org/10.1007/s41999-019-00199-9
http://www.ncbi.nlm.nih.gov/pubmed/34652805
https://doi.org/10.1007/s11606-021-06776-8
http://www.ncbi.nlm.nih.gov/pubmed/33904030
https://doi.org/10.1177/0141076820930665
http://www.ncbi.nlm.nih.gov/pubmed/32521198
https://doi.org/10.1136/bmj.m3979
http://www.ncbi.nlm.nih.gov/pubmed/33077431
https://doi.org/10.1111/j.1547-5069.1990.tb00225.x
http://www.ncbi.nlm.nih.gov/pubmed/2292449
https://doi.org/10.1136/bmjspcare-2015-000898
https://doi.org/10.1136/bmjspcare-2015-000898
http://www.ncbi.nlm.nih.gov/pubmed/26715566
https://doi.org/10.1111/j.1460-2466.2001.tb02892.x
https://doi.org/10.1186/s12904-016-0133-4
https://doi.org/10.1186/s12904-016-0133-4
http://www.ncbi.nlm.nih.gov/pubmed/27405352
https://doi.org/10.1371/journal.pone.0289522


30. Meranius MS, Engstrom G. Experience of self-management of medications among older people with

multimorbidity. Journal of Clinical Nursing. 2015; 24(19):2757–64. rayyan-114139203.

31. Han PK, Strout TD, Gutheil C, Germann C, King B, Ofstad E, et al. How physicians manage medical

uncertainty: a qualitative study and conceptual taxonomy. Medical decision making. 2021; 41(3):275–

91. https://doi.org/10.1177/0272989X21992340 PMID: 33588616

32. Ellis-Smith C, Dawkins M, Gao W, Higginson IJ, Evans CJ. Managing clinical uncertainty in older people

towards the end of life: a systematic review of person-centred tools. BMC palliative care. 2021; 20(1):1–

41.

33. Koffman J, Yorganci E, Yi D, Gao W, Murtagh F, Pickles A, et al. Managing uncertain recovery for

patients nearing the end of life in hospital: a mixed-methods feasibility cluster randomised controlled

trial of the AMBER care bundle. Trials. 2019; 20(1):1–18.

34. Simpkin AL, Armstrong KA. Communicating Uncertainty: a Narrative Review and Framework for Future

Research. Journal of general internal medicine. 2019; 34(11):2586–91. https://doi.org/10.1007/s11606-

019-04860-8 PMID: 31197729

35. Politi MC, Clark MA, Ombao H, Dizon D, Elwyn G. Communicating uncertainty can lead to less decision

satisfaction: a necessary cost of involving patients in shared decision making? Health Expectations.

2011; 14(1):84–91. https://doi.org/10.1111/j.1369-7625.2010.00626.x PMID: 20860780

36. Hill DL, Walter JK, Szymczak JE, DiDomenico C, Parikh S, Feudtner C. Seven Types of Uncertainty

When Clinicians Care for Pediatric Patients With Advanced Cancer. J Pain Symptom Manage. 2020; 59

(1):86–94. Epub 2019/08/20. https://doi.org/10.1016/j.jpainsymman.2019.08.010 PMID: 31425822;

PubMed Central PMCID: PMC6942218.

37. Ghosh AK, Joshi S. Tools to manage medical uncertainty. Diabetes & Metabolic Syndrome: Clinical

Research & Reviews. 2020; 14(5):1529–33. https://doi.org/10.1016/j.dsx.2020.07.055 PMID:

32947750

38. Waggoner J, Carline JD, Durning SJ. Is There a Consensus on Consensus Methodology? Descriptions

and Recommendations for Future Consensus Research. Academic Medicine. 2016; 91(5).

39. Sibbald SL, Singer PA, Upshur R, Martin DK. Priority setting: what constitutes success? A conceptual

framework for successful priority setting. BMC Health Services Research. 2009; 9(1):43. https://doi.org/

10.1186/1472-6963-9-43 PMID: 19265518

40. El-Harakeh A, Lotfi T, Ahmad A, Morsi RZ, Fadlallah R, Bou-Karroum L, et al. The implementation of pri-

oritization exercises in the development and update of health practice guidelines: A scoping review.

PLoS ONE. 2020; 15(3):e0229249. https://doi.org/10.1371/journal.pone.0229249 PMID: 32196520

41. Tong A, Synnot A, Crowe S, Hill S, Matus A, Scholes-Robertson N, et al. Reporting guideline for priority

setting of health research (REPRISE). BMC Medical Research Methodology. 2019; 19(1):243. https://

doi.org/10.1186/s12874-019-0889-3 PMID: 31883517
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