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Abstract 

Background: Older people with multi‑morbidities commonly experience an uncertain illness trajectory. Clinical 
uncertainty is challenging to manage, with risk of poor outcomes. Person‑centred care is essential to align care and 
treatment with patient priorities and wishes. Use of evidence‑based tools may support person‑centred management 
of clinical uncertainty. We aimed to develop a logic model of person‑centred evidence‑based tools to manage clinical 
uncertainty in older people.

Methods: A systematic mixed‑methods review with a results‑based convergent synthesis design: a process‑based 
iterative logic model was used, starting with a conceptual framework of clinical uncertainty in older people towards 
the end of life. This underpinned the methods. Medline, PsycINFO, CINAHL and ASSIA were searched from 2000 to 
December 2019, using a combination of terms: “uncertainty” AND “palliative care” AND “assessment” OR “care planning”. 
Studies were included if they developed or evaluated a person‑centred tool to manage clinical uncertainty in people 
aged ≥65 years approaching the end of life and quality appraised using QualSyst. Quantitative and qualitative data 
were narratively synthesised and thematically analysed respectively and integrated into the logic model.

Results: Of the 17,095 articles identified, 44 were included, involving 63 tools. There was strong evidence that tools 
used in clinical care could improve identification of patient priorities and needs (n = 14 studies); that tools support 
partnership working between patients and practitioners (n = 8) and that tools support integrated care within and 
across teams and with patients and families (n = 14), improving patient outcomes such as quality of death and dying 
and satisfaction with care. Communication of clinical uncertainty to patients and families had the least evidence and 
is challenging to do well.

Conclusion: The identified logic model moves current knowledge from conceptualising clinical uncertainty to 
applying evidence‑based tools to optimise person‑centred management and improve patient outcomes. Key causal 
pathways are identification of individual priorities and needs, individual care and treatment and integrated care. 
Communication of clinical uncertainty to patients is challenging and requires training and skill and the use of tools to 
support practice.

Keywords: Review, Uncertainty, Aged, Palliative care, Process assessment (health care), Patient outcome assessment, 
Patient care planning, Advance care planning, Communication
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Introduction
People are living longer and increasingly die with multi-
morbidities and frailty [1–4]. The last years of life for 
older people are often characterised by clinical uncer-
tainty over recovery or continued deterioration lead-
ing to death. Clinical uncertainty is a challenging area of 
clinical care. It requires parallel planning and interven-
tion to support recovery and to anticipate and plan for 
deterioration and dying [5]. Health and social care staff 
(practitioners) require expertise to communicate uncer-
tainty with patients (including long term care residents) 
and families (including friends) and to manage multi-
ple perspectives which are sometimes conflicting about 
treatment decisions, whilst ensuring that care is person-
centred and aligned with the patient’s and family’s wishes 
and priorities [6, 7]. Poorly managed clinical uncertainty 
leads to poorer outcomes for patients and their family, 
including compromised quality of life [8].

Clinical uncertainty comprises multiple interlinked 
perspectives, such as the patient and practitioner [9–12] 
and levels such as the individual and service [13]. Stud-
ies have developed conceptual understanding for clinical 
care. Mishel [9–11] conceptualised uncertainty in ill-
ness as a clinical presentation that is ambiguous, com-
plex with limited information and/or is unpredictable 
[10]. Goodman et al. (2015) pursued this understanding 
in care homes [13] identifying layers of treatment uncer-
tainty arising for example from multi-morbidity, relation-
ship uncertainty such as divergent priorities and service 
uncertainty such as workforce turnover. Etkind et al. [12] 
explored the views of patients to develop a typology of 
priorities in managing clinical uncertainty including level 
of engagement in decisions about care and treatment, tai-
lored information to individual preferences and the time 
period an individual is focused.

Central to managing clinical uncertainty is person-
centred care to align care and treatment with the 
patient’s and carer’s priorities and wishes. A person-cen-
tred tool is an instrument designed to support, facilitate 
or guide person-centred care or treatment and as such 
is a complex intervention. Examples of person-centred 
tools are patient-reported outcome measures to iden-
tify an individual’s priorities, symptoms or needs, or 
Advance Care Planning (ACP) tools to support patients 
in discussing and sharing their wishes for future care and 
treatment [14].

Managing clinical uncertainty for older adults with 
multimorbidity and frailty, is an important and complex 
area of clinical care, but no reviews have considered 
conceptually how using tools as complex interventions 
in clinical practice could support the management of 
clinical uncertainty and improve patient outcomes. This 
study aimed to develop a logic model by systematically 

identifying, appraising and synthesising the evidence 
on person-centred tools intended to support the 
management of clinical uncertainty for older people 
towards the end of life.

Methods
This is a mixed methods systematic review using a 
results-based convergent design [15] to inform the 
logic model. The logic model is intended to: describe 
the components of person-centred tools; depict and 
conceptualise the causal pathways (how using them 
changes care and impacts on effect) and linkages with 
the intended outcomes and describe and understand 
the context in which this occurs [16].

We used the following methods to develop a pro-
cess-based iterative logic model [17]. We started with 
a conceptual framework of clinical uncertainty in older 
people with multi-morbidity and frailty, informed by 
conceptual understanding from Mishel, Goodman 
et  al. and Etkind et  al. [9–13] (Additional  file  1 - con-
ceptual framework of clinical uncertainty). This con-
ceptual framework underpinned our search strategy 
and initial data analysis to inform the development of 
the logic model [17]. From the conceptual framework 
we identified three domains of clinical uncertainty that 
we aimed to address: 1) comprehensive assessment tar-
geting complexity and ambiguity, 2) communication of 
clinical uncertainty to patients and family targeting lack 
of information and 3) continuity of care (care planning, 
ACP and communicating within and across teams) tar-
geting unpredictability. The logic model was iteratively 
reviewed and refined, informed by research project 
meetings, project steering group meetings and emerg-
ing review findings [17].

The systematic review followed Preferred Report-
ing Items for Systematic Reviews and Meta-Anal-
yses (PRISMA) (Additional  file  2 - PRISMA 
checklist). The protocol was registered on PROSPERO 
(CRD42018098566).

Search strategy
The following databases were searched: IBSS (2000 - July 
2018), Medline, PsycINFO and CINAHL, from year 2000 
to December 2019 using a combination of MeSH terms 
and keyword terms. MeSH terms included “uncertainty” 
OR “disease progression” AND “chronic illness” OR “pal-
liative care” OR terminal care AND “assessment” OR 
“outcome assessment” OR “care planning” OR “decision 
making” (Additional  file  3 - full search strategy). The 
electronic search was supplemented by reference chain-
ing and consulting experts in the field.
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Eligibility criteria
Participants
Adults aged 65 years and over, living with advanced or 
life-limiting condition(s), including cancer and chronic 
noncancer conditions, and nearing end of life. Nearing 
end of life encompassed: the last 1–2 years of life through 
to death, or using services or facilities associated with 
advanced disease e.g. receiving palliative care, residing in 
a care home. At least half of individual study populations 
needed to be within the above definitions [18].

Interventions/tools
The intervention comprised: (i) person-centred tools to 
inform clinical assessment of conditions, including out-
come measures to assess physical symptoms and/or psy-
chosocial concerns, tools to assess multi-dimensional 
clinical constructs, such as frailty and function, and those 
that support identification of person-centred goals; (ii) 
tools to support integrated care within and across set-
tings, including, but not limited to, care and contingency 
planning tools, pathways and decision-support tools; and 
(iii) tools to support communication in advanced condi-
tions between health and social care practitioners, the 
patient, and/or their families.

To maintain the focus of person-centred tools, we 
excluded assessments of individual symptoms e.g. pain, 
diagnostic, prognostication or risk assessment tools such 
as risk of mortality. Out of scope were models of care 
delivery, training interventions and systems of tool deliv-
ery e.g. telemonitoring or telehealth.

Control
All control groups and those with no controls.

Outcomes
All outcomes were included. We included carer and prac-
titioner outcomes when these were included with patient 
outcomes.

Study design
We included published qualitative, quantitative and 
mixed-methods studies. Studies included develop-
ment and evaluation of tools for clinical care e.g. cogni-
tive interviews, studies that evaluated tools in clinical 
care, including randomised and non-randomised tri-
als, process evaluations and quality improvement stud-
ies. Unpublished grey literature studies were ineligible 
as considered insufficiently robust evidence because, for 
example, not subject to peer review. Psychometric evalu-
ations and tool development studies without use in clini-
cal care were excluded. Reviews, clinical guidelines, case 
studies, opinion pieces, conference abstracts, theses and 
dissertations were also excluded.

Other limits
English language and human subjects.

Study selection
All identified studies were managed using a refer-
ence management system (EndNote X9). One reviewer 
screened all titles and abstracts, and 10% of abstracts and 
titles were double-blind screened by a second reviewer 
(151 publications were double screened, 3 publications 
with divergence between assessors were reviewed by a 
third). Full text articles were reviewed by one reviewer 
and those with uncertain eligibility discussed with the 
full project team.

Data extraction and quality assessment
Data extraction tables were developed, piloted and 
refined following discussion with all investigators. Fields 
extracted are detailed in Tables 1 and 2, and specific data 
to inform the logic model including implementation 
requirements, causal pathways, and acceptability and fea-
sibility for routine clinical care.

We used QualSyst to appraise the quality of included 
studies [63]. One reviewer assessed the quality of each 
of the papers. We graded the quality of papers as strong 
(≥0.80), medium (≥0.60–0.79) and low (< 0.60) [64, 65]. 
A random 10% sample was assessed by a second reviewer. 
Scores that diverged by > 10% were discussed within 
the research team. For mixed methods study, we quality 
rated the dominant method that the study employed and 
gave the corresponding quality rating.

Data analysis and data synthesis
We used a results-based convergent synthesis design [15] 
to incorporate disparate data from qualitative and quan-
titative studies, in order to understand the processes of 
using tools in clinical care and the outcomes on care, and 
used data triangulation to strengthen the findings. Quali-
tative and quantitative data were analysed and presented 
separately, and the findings integrated into figures [15]. 
Qualitative data of the included papers’ results sections 
and quotations were thematically analysed using an a 
priori coding tree. This was informed by our conceptual 
framework of clinical uncertainty [9–13], and a theoreti-
cal model of using a person-centred outcome measure to 
improve outcomes of care [24]. We inductively developed 
additional codes for data relevant to our aim, but not in 
our a priori coding tree. The codes were then inductively 
themed. Qualitative data analysis was conducted by three 
investigators and all analysis was discussed in research 
meetings with the research team. We conducted narra-
tive synthesis of quantitative data.

Outcomes and intervention components were defined 
and categorised in accordance with Rohwer et  al. [66], 
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and our conceptual framework of clinical uncertainty [9–
13]. Intervention components and causal pathways were 
examined and presented according to the domains of our 
conceptual framework of clinical uncertainty (compre-
hensive assessment, communication with patients and 
families, continuity of care). Similarly, for effectiveness 
studies, we examined and presented outcomes by the 
domains of clinical uncertainty that the tools targeted. 
Only studies that had a comparison group, and presented 
and analysed comparator data to examine effect on the 
stated outcome, were included in the narrative synthesis. 
As we did not have any a priori criteria for acceptability 
and feasibility, and recognised that these may be different 
dependent on tool and setting, we did not report quanti-
tative data on acceptability and feasibility.

Results
Study selection
We identified 17,074 articles. Forty four articles met the 
eligibility criteria, reporting 40 studies (Fig.  1). After 

duplicates were removed, 14,782 articles were screened, 
including 21 articles retrieved from hand searching 
methods. From title and abstract screening, 368 articles 
proceeded to full text review. Studies were excluded at 
full text review due to ineligible population (n  = 52), 
intervention (n = 148), study design (n = 115) and not 
written in English (n = 9).

Study characteristics and participants
Most of the included studies were conducted in the UK 
(n  = 11), Australia (n  = 8) or USA (n  = 8). Study set-
tings included hospitals (n = 12), community (including 
patient home, care agencies and GP surgeries) (n = 12), 
specialist units (including geriatric, palliative care and 
disease specific) (n = 8), hospice (n = 5) and care homes 
with or without nursing (n = 6; n = 5). Twenty-one arti-
cles were assessed as high quality (14 quantitative [25, 
26, 29, 31, 33, 34, 38, 39, 46, 48, 51, 53, 54, 56], 7 quali-
tative [22–24, 27, 47, 55, 60]), 15 as medium quality (12 

Fig. 1 PRISMA flowchart
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quantitative [20, 28, 32, 36, 37, 40, 42–44, 49, 58, 59], 3 
qualitative [21, 35, 45])and 8 as low quality (3 quantitative 
[41, 50, 61], 5 qualitative [19, 30, 52, 57, 62]) (Table 1).

The number of participants included in studies ranged 
from 13 to 289,753, with approximately 54% female par-
ticipants. Participants’ average age was 77.4 years and 
ranged from 28 to 103 years old. Most participants were 
patients, four studies included family members/carers 
and 9 studies included practitioners.

Sixty-three tools were identified over the 40 studies 
(Table 1). The Palliative care Outcome Scale (POS), and 
versions of it, were reported in six publications [19–24]. 
Three articles were included reporting the 3D approach 
study [25–27] and two studies examined the Palliative 
Care Needs Rounds tool across three publications [28–
30]. Four tools and/or versions were identified in multi-
ple studies (POS n = 4; Needs Assessment Tool (NAT) 

n = 2; Resident Assessment Instrument (RAI) n = 2; Mis-
soula-VITAS Quality of Life Index (MVQOLI) n = 2). Six 
studies included Comprehensive Geriatric Assessment 
(CGA) [37–39] or geriatric assessments [40–42], how-
ever two of these studies did not define specific tools [37, 
40]. Five studies examined ACP, including one as a part of 
a package of tools [43–46, 50]. Two articles reported on 
two ‘packages of tools’, meaning more than a single tool 
was used [49, 50].

Comprehensive assessment was the domain most tar-
geted (31 publications) and communication was the least 
targeted (8 publications) (Table 1).

Causal pathways of tools used to manage clinical 
uncertainty
The causal pathways formed three overarching areas 
informed by our conceptual framework comprising: 

Fig. 2 Causal pathways and implementation and sustainability requirements of tools to manage clinical uncertainty. Legend: Quality rating *** 
High quality; ** Medium quality; * Low quality
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comprehensive assessment of the patient as a person and 
their family; communication with the patient and their 
family and continuity of care (Fig. 2).

Comprehensive assessment of the patient as a person 
and their family, and enhanced understanding of patients’ 
priorities and needs
Our findings suggest that using tools improved prac-
titioners’ awareness of patients’ priorities and needs 
through facilitating and enabling a systematic and 
structured discussion. Most studies used validated out-
come measures to support comprehensive assessment, 
encompassing multiple domains of health in a sin-
gle multidimensional tool such as POS, or a battery of 
standardised assessment tools, such as CGA. Compre-
hensive assessment sought to move beyond the biomed-
ical model to encompass unstable or unmet symptoms, 
psychosocial and spiritual concerns, and to identify the 
patient’s priorities and needs [19, 24–26, 30, 32, 35, 36, 
50, 55, 60, 62]:

‘It’s just so different from what you actually think 
and it’s quite frightening actually. You opened your 
eyes as to how complicated the human being is, 
totally and utterly. And [laughing] we don’t know it 
all and we never will. And people are just … [they] 
just live such different lives, their whole experience of 
life is so different from others.’ Nurse [35] (MVQOLI).

The use of tools increased attention on the importance 
of person-centred care and legitimatised spending time 
with the patient to understand what mattered to them 
[19]. The time spent as a result of using the tool may sup-
port the development of a therapeutic relationship and 
enhance discussions that may be challenging for prac-
titioners or the patient [35, 36]. These mechanisms are 
linked to perceptions of improved symptom management 
and psychosocial outcomes, for example patient empow-
erment [19, 22, 50]. Using a tool gave patients a voice 
to communicate, in a systematic way, with practitioners 
to support assessment and enabled patients to be more 
actively involved in the clinical consultation [21, 26, 35]:

‘You never think of what’s wrong with you and how 
you’re feeling about it or has it improved, has it 
got worse, and should you do something different. 
I would think this [IPOS] is very good ‘cause, as I 
said, it makes you pinpoint exactly how you’re feel-
ing … and what you can do or what you can’t do 
to improve it.’ [21] (Patient 10, female NYHA III, 
HFmrEF).

This facilitated consideration of areas practitioners and/
or patients may not have otherwise discussed [22, 26, 
35, 50, 55] and challenged practitioners’ perception of 

patients’ problems, shifting care and treatment to priori-
ties for the patient [19, 22, 36].

Quantitative data supported these qualitative findings, 
indicating improved discussion of concerns important to 
patients [25] and improved screening of problems [42]. 
A high quality study tested the effectiveness of the 3D 
approach, an intervention targeting all domains [25]. In 
this Randomised Controlled Trial (RCT), 42% of patients 
in the intervention group reported that they almost 
always discussed the problems most important to them, 
compared to 26% in the control group, adjusted odds 
ratio (1.85 (95% CI 1.44–2.38), n = 1211). One medium 
quality study examined the use of a suite of tools, the 
Minimum Geriatric Screening Tools, to support com-
prehensive assessment [42]. The study demonstrated 
improvement in screening of problems after implementa-
tion of the intervention compared to before, with a mean 
increase of 3.2 (SD 1.8, p < 0.0001) problems per patient 
screened (n = 326).

Communication of clinical uncertainty with patients 
and families
Tools supported communication with patients and their 
families about the illness, changes in clinical presentation, 
progression of the disease and prognosis and empowered 
patients to engage in their own care. However, there was 
evidence that communication is challenging to do well 
and risks negative patient and carer experience. Tools 
targeting communication included outcome measures 
to facilitate discussion [21, 22, 24], end of life pathways 
and frameworks [53], a conversation guide [60], and a 
care bundle, called the Amber Care Bundle focusing on 
improving care and outcomes for hospitalised patients 
nearing the end of life and their families [47].

Tools improved communication with patients and 
families, supported improved understanding of the dis-
ease, and resulted in patients taking a more active role in 
understanding their disease [22, 60] and understanding 
of uncertainty [47]. Tools appeared to enhance commu-
nication with families by making routine the requirement 
for practitioners to update them on what to expect [47].

‘one of the doctors actually rung me from home at 
nine o clock at night once because she realised she’d 
forgotten or hadn’t had a chance to come and see me 
so that was … was really nice and that was much 
appreciated.’ daughter of a man with lung cancer 
[47] (AMBER care bundle).

Quantitative data provided mixed support for the quali-
tative findings. A high-quality study examined the expe-
riences of receiving the AMBER care bundle [47]. As 
a result of the intervention, patients in the intervention 
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group were more aware of nearing the end of life (72% 
intervention vs. 48% control, p  = 0.038) (n  = 80) and 
recalled discussion with practitioners about dying (59% 
intervention vs. 32% control, p = 0.043) (n = 63). How-
ever, families in the intervention group found informa-
tion provided about the patients’ conditions less clear 
and easy to understand (51% intervention vs. 69% con-
trol, p = 0.044) (n = 80). There was no effect of the inter-
vention on improving understanding of the care received 
(38% intervention vs. 50% control, p  = 0.463) (n  = 89) 
or consistency of information (45% intervention vs. 52% 
control, p = 0.253) (n = 90).

Continuity of care
Tools targeting this domain comprised a mix of outcome 
measures [19, 20, 22, 24, 33, 50, 55, 62], frameworks, 
pathways, and checklists [29, 30, 53, 58]; and those to 
facilitate discussions [60], support transfer of care across 
settings [59], support care planning and advance care 
planning [43, 45, 58], and support a multi-dimensional, 
multi-professional approach [25]. The use of tools was 
considered to support care planning and advance care 
planning; and to enhance clinical decision making and 
communication within and across clinical teams, and 
between clinical teams and patients and families. Use of 
a tool supported the summarising of the complexity of 
comprehensive assessment to an accessible format [19, 
22, 24, 50, 55, 62] to enable rapid assessment, monitoring 
and review over time. This occurred by supporting pro-
cesses of systematic collection of information, and plan-
ning of care and treatment [24, 30, 55, 62]:

‘I used it [PSAR] on one of my patients who’d been 
having long-term pain … I liked it for her because it 
could monitor all of her other symptoms. She had a 
lot of other symptoms that went along with her pain 
as well’ Nurse in community agency [62] (PSAR).

Tools supported collaboration with patients and families, 
including care planning and advance care planning [35, 
43, 45, 60]; facilitating a ‘partnership approach’ [45, 60]. 
Patients appreciated the opportunity to consider, make 
and share decisions about their future care [43, 45]:

‘I’m really pleased you came … It’s important to 
think about this [ACP] at my age … I hadn’t really 
thought about it before. … I want to speak with 
my niece about it. I want to think about whether I 
should be revived if my condition is really poor. Can 
you come back again?’ Patient [43] (ACP).

A tool to support a multi-disciplinary approach sought to 
enable the contribution by all practitioners [30, 47], rec-
ognise their contribution [19, 30], and provide a common 

language for integrated working within and between care 
providers [24, 30], and between families [30]:

‘We can meet with the families and we can get that 
plan in place and I think it’s really, really important, 
really decreases the amount of time people spend 
in hospital. For the elderly, it’s very traumatic to be 
taken to hospital when you’re unwell […] and we can 
manage it here, manage their pain, do the symptom 
management’ Manager, site 1 [30] (Palliative Care 
Needs Rounds).

Display and interpretation of item scores for each 
patient, with a benchmark for what constituted unsta-
ble symptoms or concerns and requirement for inter-
vention facilitated changes to care provision [20, 22]. 
To impact on care, tools were required to include meas-
urable and actionable items with clear clinical interpre-
tation, for example, IPOS used in chronic heart failure 
indicated the need to address all individual items with 
scores ≥3, and to use clinical discretion for individual 
scores ≤2 [22]. The method of displaying the informa-
tion gathered was crucial to maximise the usefulness of 
the observations, or reports gathered to inform clini-
cal priorities and review [55, 62]. For example, a visual 
graphical map of pain and symptom intensity and sum-
mary enabled review by practitioners and involvement 
of patients (PSAR [62]). Conversely, completing a form 
alone would not inform or change clinical practice [24]:

‘You know if we are because we’re in the situation 
where we’re thinking everybody’s exactly the same 
and then suddenly the data comes back saying actu-
ally you aren’t identifying that there have been quite 
significant changes which are written down but 
nobody’s doing anything about. Because the prob-
lem with care plans is you write things down but you 
don’t necessarily act on them’ Manager B3001.1 [24] 
(IPOS-Dem).

Quantitative results supported the qualitative findings. 
A high-quality study testing the effectiveness of the 3D 
approach in an RCT, showed a difference between the 
intervention (23%) and control (15%) group of patients 
reporting having a written care, health or treatment plan, 
adjusted odds ratio 1.97, (p  = 0.001) (n  = 1246) [25]. 
While another high-quality study of implementation of 
the Gold Standards Framework and Liverpool Care Path-
way in care homes found increase in ACP from before 
intervention (4%) to after intervention (53%) (p < 0.0001) 
and demonstrated an increase in Do not attempt cardio-
pulmonary resuscitation (DNACPR) orders from 15 to 
72% (p  < 0.0001) [38]. A high-quality step wedge RCT, 
on the effectiveness of the Palliative Care Needs Rounds 
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(N  = 1700), detected an increase in ACP documenta-
tion from 30% (n  = 208) in the control phase to 42% 
(n = 263) in the intervention phase (p  < 0.01) [29], but 
not in appointment of a Power of Attorney (control phase 
78% n  = 208 versus intervention phase 74% (n  = 263, 
p = 0.20).

A medium quality study of the Pathways tool using a 
before and after design demonstrated increased comple-
tion of present directives from 76.8 to 99.3% (p < 0.0001) 
and increased completion of advance directives from 
35.6 to 100% (p < 0.0001) and a decrease of DNACPR in 
present directives from 48 to 38% (p < 0.071), but signifi-
cant increase in DNACPR from 26 to 66% (p  < 0.0001) 
in advance directives [58]. There was evidence that 
tools could improve coordination of care within and 
across care settings [25, 33, 59]. A medium quality 
study [59] examining use of a Transfer form to improve 
care transitions (Pre-intervention N  = 130, Post-inter-
vention N = 117) found the tool decreased discordance 
of advance directives between long term care facilities 
and hospital before (26.7%) and after (16.3%) the tool 

was implemented (p  = 0.038). The Transfer form also 
decreased discordance between Emergency Department 
(ED) and hospital floor, before (26.7%) and after (16.3%) 
(95% CI, 0.050–0.299), and between hospital floor and 
long-term care facility (LTCF), before (40.0%) and after 
(27.1%) (95% CI, 0.143–0.437), but not between LTCF 
and ED, before (6.7%) and after (2.7%) (95% CI, − 0.007-
0.103) [59]. A high-quality study testing the effective-
ness of the 3D approach, an intervention targeting all 
domains, found more patients in the intervention group 
(42%) compared to the control (29%) reported that sup-
port and care is almost always joined up, adjusted odds 
ratio 1.48 (p  = 0.0006) (n  = 1217) [25]. Patients in the 
intervention group showed improved continuity of care 
in one measure versus the control group, adjusted differ-
ence 0.08 (95% CI, 0.02–0.13) (n = 1489), but not across 
all measures of continuity, adjusted difference, − 8.76 
(95% CI, − 18.07-0.55) (n = 1489) [25]. However, a high-
quality study demonstrated that using the RAI (N = 348) 
to increase coordination of care in nursing homes, 
did not detect an effect on overall coordination of care 

Fig. 3 Effect of tools to manage clinical uncertainty on outcomes by domains. Legend: ARNP – advanced registered nurse practitioner, ADLs – 
activities of daily living, CCU – critical care unit, CPR – cardiopulmonary resuscitation, GP – general practitioner, HHA – home health aide, IADLs – 
instrumental activities of daily living, ICU – intensive care unit, PA – physician assistant, SOB – shortness of breath, QOL – quality of life. Quality rating: 
***High quality; **Medium quality; *Low quality
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between the study arms (mean difference 2.8, 95% CI, 
− 0.28 – 5.82) [33].

Evidence of effectiveness
Eleven studies tested the tools’ effect on the stated out-
comes (Table 2, Fig. 3). We grouped and analysed these 
by the clinical uncertainty domain(s) we were seeking to 
address.

Tools targeting all domains
Three high quality studies examined the effective-
ness of two tools targeting all three domains, the 3D 
approach [25, 27] and the IPOS-Dem [24]. The results 
indicated effectiveness at improving person-centred 
care and increasing consultations, but no effect at 
improving quality of life, symptom burden, treatment 
burden, or hospital use, or cost-effectiveness. The 
effectiveness [25] and cost-effectiveness [27] of the 
3D approach was examined in a high-quality prag-
matic cluster RCT (N = 1546). The 3D approach was 
found effective between the intervention and control 
group in multiple measures of person-centred care 
and patient satisfaction and in increasing nurse and 
primary care physician consultations [25]. But it did 
not have an effect on quality of life, illness burden, 
depression, anxiety, hospital admissions, high risk 

prescribing, hospital outpatient attendances or treat-
ment burden. The 3D approach was not cost-effective 
with small increases in Quality Adjusted Life Years and 
costs (Table  2, Fig.  4). The IPOS-Dem was evaluated 
in a high- quality mixed methods process evaluation 
(N  = 32). It was not powered to detect effectiveness 
and found no effect at reducing symptom burden 
(Table 2, Fig. 3) [24].

Tools targeting comprehensive assessment
Three high quality [31, 34, 49] and two medium quality 
[32, 35] studies examined the effectiveness of tools tar-
geting comprehensive assessment. The interventions 
included: a package of tools with feedback of results to 
the care team [49], the MVQOLI [35]; the Needs Assess-
ment Tool: Progressive Disease - Cancer (NAT:PD-C) 
[31]; the Needs Assessment Tool: Progressive Disease – 
Heart Failure (NAT:PD-HF) [32] and the Inter Residents 
Assessment Instrument-Palliative Care (InterRAI-PC) 
[34]. Tools targeting comprehensive assessment demon-
strated low strength of evidence of improved quality of 
life and improving mood, but no effect at improving all 
other outcomes, with some outcomes worsening over 
time in deteriorating populations.

A package of measures with feedback of results to the 
care team was evaluated in a high quality RCT [49] and 

Fig. 4 Logic model demonstrating how tools may support management of clinical uncertainty in older people
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the MVQOLI was evaluated in a medium quality before 
and after quasi-experimental study [35]. Both tools dem-
onstrated no effect at improving quality of life between 
the intervention and control group, but there was some 
within-group improvement in quality of life in the inter-
vention group [35, 49]. The intervention improved 
depression but showed no effect at improving distress, 
health service use, or carer outcomes [49].

Two versions of the Needs Assessment Tool: Progres-
sive Disease (NAT:PD) were evaluated in two studies. 
The NAT-PD-C was evaluated in a high quality inter-
rupted time series study (N  = 114), but no effect was 
found in changes to quality of life, depression, anxiety, or 
needs [31]. The NAT:PD-HF (N = 17) was evaluated in a 
medium quality pre-test/post-test pilot study and demon-
strated no effect at reducing symptom distress, depend-
ency, or carer outcomes, while participants’ health status 
worsened [32]. The InterRAI-PC was evaluated in a high 
quality prospective longitudinal study (N = 81) [34]. There 
was no change in symptom control and participants 
showed worsening physical and cognitive function over 
the duration of the study (Table 2, Fig. 3).

Tools targeting comprehensive assessment and continuity 
of care
Five publications, reporting four studies [20, 28, 29, 37, 
56], evaluated tools targeting comprehensive assessment 
and communication. Tools targeting these two domains 
demonstrated effectiveness at improving quality of death 
and dying, clinician’s global assessment, goal attainment 
and symptom burden. There were mixed effects on func-
tion and health service use, but demonstrated cost saving.

The Palliative Care Needs Rounds Checklist was evalu-
ated in high/medium quality step-wedged RCT reported 
in two publications [28, 29] (N = 1700) and showed effec-
tiveness on quality of death and dying [29], and reducing 
length of hospital stay and saving costs [28]. The Mini-
mum Data Set for Home Care (MDS-HC) was evalu-
ated in a high quality RCT (N = 176). It demonstrated 
effectiveness between groups on the outcomes of Activi-
ties of Daily Living (ADL), cognitive function, hospital 
admissions, and use of community home health, and cost 
saving, but not on instrumental activities of daily living, 
hospital stay, and use of other community services [56]. A 
medium quality RCT evaluated a combined intervention 
of the CGA and Goal Attainment Scale (GAS) (N = 182) 
[37] that showed effectiveness on clinician’s global assess-
ment, goal attainment, and pneumococcal inoculation, 
but not on hospital admissions. A medium quality obser-
vational study, piloted (N = 57) and evaluated (N = 317) 
the POS [20]. Following pilot and modification, it was 
evaluated in routine care with participants demonstrat-
ing a reduction of symptoms between timepoints.

Tools targeting continuity of care
Two studies evaluated two tools targeting the domain of 
continuity of care [58, 59]. These studies demonstrated 
effectiveness at increasing hospice admissions and increas-
ing deaths at home, but no effect on other health service 
outcomes. The Pathways tool was evaluated in a medium 
quality pre-test (n = 33)/post-test (n = 49) and was effec-
tive at increasing deaths at home [58]. The Resident 
Change in Condition Assessment/Transfer form was 
evaluated in medium quality pre-test (n = 130)/post-test 
(n = 117) study. It showed some effect on hospice admis-
sions but no effect on any other of the health service out-
comes including hospital admission and length of stay [59].

Tools targeting communication and continuity of care
One high quality comparative observational study found 
no effect on hospital length of stay, place of death and 
palliative care involvement [47].

Implementation and sustainability
We found three overarching themes related to the imple-
mentation and sustainability of tools; leadership, cost and 
workforce implications and embedding of tools into care 
processes.

Skilled leadership to enable innovation in clinical practice
Skilled leadership and clear organisational goals across 
stakeholders [24, 33, 50] was essential in the uptake and 
ongoing use of tools, specifically when a ‘cascade’ style was 
adopted. This meant that leaders or champions used the 
tools first and then supported use with others [50, 53]. The 
influence of leadership was not always limited to internal 
organisations [50, 53]. External leadership, including at 
provincial or regional level, appeared influential and was 
often accompanied by more support [50, 53, 54]. These 
dedicated external teams were comprised of health care 
practitioners or administrative staff with a remit to plan 
and test changes in care processes, sometimes using spe-
cific quality improvement models to support the innova-
tion [19, 50, 53]. Participating in an initiative beyond the 
service with opportunities to share experiences was highly 
valued and perceived as supporting use [50]:

‘It was reassuring to discover that others around the 
province were experiencing the same issues’ Team 
member [50] (Palliative Performance Scale and 
ACP).

Senior organisational leaders incorporated an infrastruc-
ture to support use across services and regions [36, 50]. 
However, standardising processes across several organi-
sations during implementation is not straightforward and 
was described as ‘building a plane in flight’ [50].
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Cost and workforce implications
We found three areas of cost and workforce implica-
tions: training, potential benefit to practitioners and 
organisations, and barriers due to practitioners’ time and 
resources and infrastructure.

Training was considered an important component of 
implementation. It included how to use the tool [21, 22, 
24, 26, 33, 36, 53, 57, 62], understanding how the tool 
may support care processes [26, 36, 53], and exposure 
to the tool prior to implementation [36, 53, 62]. Train-
ing ranged from provision of a manual [24], ‘high facili-
tation’ with frequent site visits and significant levels of 
in-house training [30, 53], or locally provided training at 
the discretion of site lead. A single training session was 
sometimes perceived as insufficient, with practitioners 
requesting follow up training to ensure they were ‘doing 
it right’ [26].

Some studies reported the benefits of tools to support 
training and education in assessment [19, 24, 30], the care 
that they provide [30, 53], or the opportunity to reflect 
on their own beliefs about their patients’ circumstances 
[35]. One example was the Palliative Care Needs Rounds 
intervention incorporating education of practitioners at 
each Needs Rounds. This included identifying palliative 
care needs and discussing palliative care with families 
and improving knowledge, skill and confidence [30]:

‘[The model of using Needs Rounds is] about how 
many [staff in residential care] can do a great job. 
Spreading it so that the knowledge and skill spread.’ 
Specialist palliative care clinician [30] (Palliative 
Care Needs Rounds).

The effectiveness of the Palliative Care Needs Rounds on 
improving practitioners’ capability was tested (N = 1700 
care home residents) [29]. Practitioners’ self-reported 
capability was examined using the Capacity to Adopt a 
Palliative Care Approach (CAPA) tool. CAPA scores were 
compared before the intervention began and with scores 
6 months later. There was an improvement in CAPA 
scores from 29.4 pre-intervention (n = 84 practitioners) 
to 34.2 post-intervention (n = 161 practitioners), with a 
difference of 4.7 (95% CI: 2.7–6.7) [29].

Introducing tools created wider benefit than for 
patients and training of practitioners. Use of tools also 
contributed to practitioners feeling empowered and val-
ued [19]. Tools were seen to benefit the service when 
used as an audit tool or outcome measure [19, 24] and 
when there were sufficient resources to analyse service 
level data [19, 33, 50]. Used in this way, services were able 
to demonstrate the care they were providing for quality 
inspections or funding purposes [19, 24]:

‘and I know it’s more work, but even if it’s only a little 
bit, it’s still more work regardless of a little or a lot 
but I think things like this which, I don’t mean this 
selfishly, doesn’t just look after the clients, it promotes 
us, it promotes the care we’re giving, it promotes the 
way in which we work, so you know, I don’t think it 
shouldn’t be done. I think it’s something that all 
homes should do’ Manager C1005 [24] (IPOS-Dem).

:
Introducing tools had resource implications, particu-

larly on practitioners’ time. Most tools within this review 
required completion or practitioners’ assistance, plac-
ing additional burden on already stretched practitioners 
[19, 24, 26, 35, 38, 50], with challenges when there were 
staff shortages [19, 26]. Factors to facilitate uptake were 
senior acknowledgement of the extra time required to 
implement the tools, the whole team being engaged in 
the implementation and ensuring that the data is relevant 
and informs care [19, 32, 50] and targets the patients who 
would benefit most [26]. There was some evidence that 
practitioners became more skilled, efficient and faster 
using tools over time [19, 24, 36].

Identifying uncertain prognosis and therefore who 
might be at risk of dying and benefit from the interven-
tion proved challenging, resulting in patients who had 
more certainty of dying being recruited [48]. Practition-
ers reported concerns about initiating palliative care 
discussions with patients, including taking away hope 
[32]. Similarly, some patients and families demonstrated 
unwillingness to discuss palliative care or did not view 
the condition as life limiting [32]:

‘It’s so difficult sometimes. For example when nobody 
has discussed the end-of-life before. And then I have 
to introduce such a questionnaire’ Heart failure 
nurse specialist [32] (NAT:PD-HF)

Challenges resulted from tools assessing symptoms 
beyond practitioners’ knowledge, skills, or of little rel-
evance to the population [22, 23, 26, 32, 62]. Practition-
ers identified the importance of communication training 
[26], understanding how to identify when patients could 
benefit from palliative care [55] and concerns about 
meeting identified needs within available resources and 
level of competencies [21, 26, 32, 35, 36, 50]:

‘but it would be a difficult one to broach, I suppose it 
would open it up for you, you could start the conver-
sation. … you could maybe guide them towards their 
priest, or maybe something like that. But I think I’d 
only be able to discuss that with them … it would be 
a difficult one’ Nurse 02 [21] (IPOS)
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Embedded into care processes e.g. part of routine care
The extent to which the measures were embedded into 
routine care was closely linked to the level of involvement 
and support provided by external and internal organisa-
tional leaders. Tools were administered at different points 
within the care process such as at times of care planning 
or review [24, 26, 33], at routine clinic appointments [21, 
22] or through daily electronic monitoring while at home 
[52] or in a care home [55]. Challenges to embedding 
tools into routine practice resulted in reduced uptake and 
unnecessary duplication [26]. Used too frequently, tools 
also became burdensome [19, 26] and affected how use-
ful the tool was to clinical care. Flexibility was preferred 
in how frequently tools were used according to patient 
need, with increased use when there has been a change in 
health status [19, 20, 24, 26, 33, 35]:

‘For some people it might vary, some people you 
might need to do it every day (Care home staff 
C1007) . . . […]. . .whereas some people you might do 
it once a month, while some you have to do it weekly’ 
Care home staff [24] (IPOS-Dem)

There was reluctance to change from tools with which 
practitioners were familiar [50]. Whole team involve-
ment in using tools within existing structures and pro-
cesses facilitated integration [19, 24, 26]. While tools 
sought to improve continuity of care and collaboration, 
disjointed team working contributed to barriers to using 
tools [26, 32]:

‘We discuss with the patient, before the doctor 
comes, that they should realise that maybe this is it, 
and it won’t get better … Yes, we try to introduce this 
and then the cardiologist comes in and says: we will 
do this and that and here is a prescription and then 
I think: what is this?’ Heart failure nurse specialist 
[32] (NAT:PD-HF)

Tool properties supporting implementation 
and sustainability
Three tool properties were identified that supported use 
in clinical care: tools that supported and promoted per-
son-centred care and provided value to care, ease of use 
and feasibility and psychometric properties.

Promoting person‑centred care and adding value to care
Patients valued tools that provided the opportunity to 
discuss important issues and identify areas that needed 
attention [35] and those that provided the opportunity to 
discuss and share wishes and facilitated thinking about 
wishes not previously considered. Patients recognised the 
value of tools to ensure their wishes were carried out and 
support their families [43, 45]:

‘they seem to be relieved that they’ll know what my 
wishes are’ Patient 10 [43] (ACP)

Tools were valued and more acceptable when practition-
ers could see how they supported person-centred care 
and improved care processes [19, 26, 30, 36, 44, 60] and 
when they facilitated a dialogue and conversation with 
patients and family members:

‘Sometimes communication is the last thing that you 
think about and it should be the first thing you think 
about, because you find out so much more’ Health-
care Assistant 04, Hospice [19] (POS)

Not all tools were seen to support person-centred care, 
and needed to be used in ways that enhanced assessment 
without replacing clinical judgement [26, 52]:

‘I think there has always got to be scope for looking 
at that particular patient and looking at their own 
specific needs in maybe a slightly different...much 
more holistic way than that tool allows.’ Clinician 12 
[52] (ESAS)

Practitioners reported challenges when patients wanted 
them to make decisions [26] and struggled to engage with 
discussions about future care [32] and, while tools were 
frequently seen to facilitate communication, this did not 
mean that the quality or sensitivity of communication 
was improved [47]:

‘The doctor told me we are in a situation of dimin-
ishing returns and ought to let nature take its course 
… this was so blunt … I couldn’t sleep for two days’ 
, man with lung cancer [47] (AMBER care bundle)

Ease of use and feasibility
Tools were more acceptable to practitioners when they 
could be used by any member of the team and supported 
the whole team working together [19, 20, 47]. It was 
important that tools were brief, concise, easy to use and 
flexible to administer [19, 26, 32, 35, 38, 41, 44, 45, 55, 
60–62]. This included using lay, clear, simple and infor-
mal language [23, 41, 46, 60, 61] and training in accessible 
formats such as short videos [23]. Layout was also con-
sidered important for ease of use [61, 62].

‘A trusted measure’ – psychometric properties
Study participants did not generally use psychometric 
terms but considered psychometric properties important 
in the tools that they were using. Tools need to be rigor-
ously developed to ensure that they were valid and rele-
vant to the population and setting [19, 20, 23, 38, 46, 62]:

‘What about psychological pain? Depression? Spirit-
ual pain? Social pain? I think all these other aspects 
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of pain are definitely going to impact the physi-
ological pain and pain control, so if we don’t look at 
those, then I think we’re missing the boat on rating 
pain, physical pain.’ Community agency [62] (PSAR)

There was some evidence of the importance of building 
on science and using established, known and trusted and 
validated measures [23, 24, 33, 55]. Participants identified 
items that were less useful [62], or tools that were chal-
lenging in terms of reliability [20, 40]. Challenges resulted 
from tools used late in the disease trajectory or when 
patients were very ill or cognitively impaired, resulting 
in less confident assessment [23, 24, 36, 55, 61]. Reliable 
assessment was considered important for the tool to be 
trusted to inform clinical care [24]:

‘and [care home staff have] got the time to do it hon-
estly, truthfully, then yes because anyone that needs 
to look at this whether it be GP, ambulance, consult-
ant, relative, they know exactly what is going on’ 
Family B3006 [24] (IPOS-Dem)

Discussion
Summary of findings
Our findings intend to advance the conceptual under-
standing of clinical uncertainty to a greater under-
standing of how it is managed for older people towards 
the end of life. Our logic model (Fig.  4) demonstrates 
the causal mechanisms and linkages to improve out-
comes, how tools are used to enhance care processes 
across an episode of care and requirements to use in 
clinical care.

Our findings show that tools that target comprehen-
sive assessment and continuity of care improve out-
comes of quality of death and dying, clinician’s global 
assessment, goal attainment and symptom burden. 
However effect across the studies was variable on out-
comes of psychosocial concerns, functioning, and 
service use and costs. These tools facilitate a compre-
hensive assessment of a person’s priorities, needs and 
wishes and then inform and support decisions about 
care, inform advance care plans and support joint work-
ing between families and care teams and across teams 
and organisations. Our findings indicate limited evi-
dence of benefit of tools that target comprehensive 
assessment alone. In this domain, only the McMil-
lan et  al. study (2011) demonstrated effectiveness on 
the outcome of depression [49]. However, even studies 
that evaluated tools targeting all three domains [24, 25, 
27] showed limited effectiveness with only one study 
reporting effect on care provision [25]. The domain of 
communication was the least targeted and therefore 
least evaluated. It also proved to be the domain most 

challenging to address. Our findings suggest that prac-
titioners may require training on how to act upon their 
assessment, including interpreting scores and develop-
ing and initiating action plans, and training in commu-
nication of clinical uncertainty. Training may also be 
needed to support implementation, including how to 
use tools, how tools may work to support care, and how 
to embed tools into routine care.
Communication of clinical uncertainty
We found this as the most challenging area to do well, 
and the area where the fewest tools have been developed. 
This is perhaps unsurprising. Clinical uncertainty can be 
challenging for practitioners to communicate and man-
age within teams, between teams, and between teams 
and families, and may result in conflict [5, 13]. Tools are 
not able to replace good quality skilled communication. 
This finding is supported by other studies in uncertainty, 
where excellent communication skills were found to be 
required, particularly at time of conflict such as uncer-
tain prognosis [5, 67]. Poor communication may, at best, 
negate any positive effect of the tool, and may cause 
worse outcomes and distress for patients and families. 
However, some tools have been developed to ensure that 
practical steps can be taken to aid communication, and 
can result in better outcomes for patients and families in 
the intensive care setting [7] and for patients with incur-
able cancer [68]. Other important training interventions 
have been developed including, for example, VitalTalk, to 
support communication with those living with serious ill-
ness [69]. Patients and families can only truly be involved 
in the care decisions when they are fully informed and 
understand all options, and it is therefore essential that 
practitioners have training to support these potentially 
difficult conversations.

Delivery and review of care plans
Tools can support care planning by providing a struc-
tured process of assessment, and structured process of 
identifying patient goals and priorities. They may also 
have an important role in monitoring and reviewing 
care plans, by comparing scores over time, and support 
integrated working within and across teams. We found 
that this structured process can lead to improved out-
comes. However, tools alone may not always be suffi-
cient to change the way that care is delivered, and there 
is evidence that care plans may not always translate into 
changes in daily care [70, 71]. We found that there is a 
requirement for tools to provide clinically relevant infor-
mation and prompt clear action plans. It is also essential 
that practitioners have the clinical skills and resources to 
action care plans, and that tools are embedded into care 
processes to support and facilitate delivery of care.
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How our findings compare to comprehensive geriatric 
assessment (CGA)
Our review findings and logic model overlap and incor-
porates processes of CGA [72, 73], and indeed many 
articles identified intended to comprise a CGA inter-
vention. We found that the use of tools may include and 
facilitate some of the intended CGA processes, including 
that of structured comprehensive assessment, care plan-
ning and working towards patient goals [72, 74]. How-
ever, our conceptual underpinning of clinical uncertainty 
meant that we included other tools, specifically tools to 
communicate clinical uncertainty to patients and fami-
lies, and tools to support communication within and 
across teams and services. Another important difference 
is that the majority of CGA interventions involve multi-
disciplinary service delivery models, rather than the use 
of tools, meaning that many did not meet the inclusion 
criteria. Using tools may support CGA processes and 
be more feasible to implement, particularly in the non-
acute hospital sector, but risk losing the specialist multi-
disciplinary expertise that a service delivery approach 
brings.

Strengths and limitations
Our review has several strengths and limitations. An 
important strength is the initial development of a concep-
tual underpinning of clinical uncertainty. This informed 
our methods, data analysis and interpretation. The use of 
an extensive mixed methods review, using robust under-
pinning methodology, enabled development of a logic 
model to advance conceptual understanding and appli-
cation for clinical practice [17, 66]. However, there are 
limitations. First, decisions about whether interventions 
were primarily a tool and decisions about whether the 
intervention targeted clinical uncertainty were unavoid-
ably subjective. As such, all those with uncertain inclu-
sion eligibility were discussed within the project team. 
Due to the nature of the review, we included multiple 
study designs and used quality assessment, rather than 
risk of bias assessment. This meant that strength of evi-
dence and risk of bias was variable when reporting effec-
tiveness. However, we have reported the study designs to 
assist the reader in interpreting the results of effective-
ness. Finally, the quality of the study does not reflect the 
generalisability of the study findings. In particular, the 
majority of the included studies were conducted in high 
income countries and may not be generalisable to low 
and middle-income countries (LMICs).

Clinical and research implications
We have identified how tools can change care processes 
to improve outcomes. We have also identified the prop-
erties tools need to be implemented and sustained in 

clinical practice. These include tools that are person-
centred, target multiple domains and provide an action-
able treatment plan. Tools that are brief and easy to use 
and developed for the target population and are used 
nationally or internationally with strong psychometric 
properties were also identified as easier to implement 
and sustain. There are multiple internationally estab-
lished tools such as the RAI [33, 34, 75, 76] and the POS 
[77–79]. It is important that the science builds upon 
established tools and the existing evidence, and that 
future areas of research link to the logic model. Key areas 
of research need to include high quality RCTs, using the 
logic model to inform key processes, causal mechanisms 
and intended outcomes and implementation require-
ments. Further development work to understand the 
causal mechanisms and linkages to outcomes in wider 
contexts including LMICs is also indicated. Intervention 
development work needs to be done to support practi-
tioners communicating clinical uncertainty to patients 
and families, including a training component.

Conclusion
This review moves our conceptual understanding of 
uncertainty into its applied management in the clini-
cal care of older people towards the end of life. We have 
developed a logic model to demonstrate the key causal 
pathways of how tools to manage clinical uncertainty 
may work and linkages with the intended outcomes. 
Person-centred tools are essential to improve care and 
should be implemented into routine practice. Communi-
cation of clinical uncertainty is the most challenging and 
most neglected area. Wider consideration is required of 
how best to enable informed patient and family involve-
ment in decisions about care and treatment.
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