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Abstract
Background Older people account heavily for palliative care needs at the population level and are growing in 
number as the population ages. There is relatively little high-quality data on symptom burden and quality of life, since 
these data are not routinely collected, and this group are under-recruited in primary research. It is unclear which 
measurement tools are best suited to capture burdens and experience.

Methods We recruited a cohort of 221 patients aged 75 + years with poor prognosis who had an unplanned 
admission via the emergency department in a large urban hospital in England between 2019 and 2020. Risk of dying 
was assessed using the CriSTAL tool. We collected primary data and combined these with routine health records. 
Baseline clinical data and patient reported quality of life outcomes were collected on admission and reassessed within 
the first 72 h of presentation using two established tools: EQ-5D-5 L, EQ-VAS and the Integrated Palliative Outcomes 
Scale (IPOS).

Results Completion rate was 68% (n = 151) and 33.1% were known to have died during admission or within 6 
months post-discharge. The vast majority (84.8%) reported severe difficulties with at least one dimension of EQ-5D-5 L 
at baseline and improvements in EQ-VAS observed at reassessment in 51.7%. The baseline IPOS revealed 78.2% of 
patients rating seven or more items as moderate, severe or overwhelming, but a significant reduction (-3.6, p < 0.001) 
in overall physical symptom severity and prevalence was also apparent. No significant differences were noted in 
emotional symptoms or changes in communication/practical issues. IPOS total score at follow up was positively 
associated with age, having comorbidities (Charlson index score > = 1) and negatively associated with baseline IPOS 
and CriSTAL scores.
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Introduction
Worldwide, populations are ageing and the number of 
older people living with serious illnesses and complex 
needs is increasing [1–3]. Use of emergency and urgent 
care departments (EDs) by older people is also on the 
rise, especially towards the end of life. In one study, 
over one-half of decedents aged 65 years or older dur-
ing a 15-year period were found to have visited the ED 
in the last month of life, and 75% visited during the last 
six months, many repeatedly [4]. Indeed, a quarter of 
patients in acute hospitals in the UK are thought to be in 
the last year of life [5]. Older patients account dispropor-
tionately for palliative care needs at the population level 
and are driving rapid increases in need [1], but high-qual-
ity data on symptom burden are seldom collected rou-
tinely and this population are underrepresented in trials 
and other primary studies [6].

There is increasing recognition that applying palliative 
care principles earlier in the disease trajectory, according 
to peoples’ needs, improves quality of life for people with 
life-limiting illness and their loved ones and can reduce 
pressure on health and social care systems [7–10]. The 
identification of patients with life-limiting illness can 
trigger important advance care planning conversations – 
a priority for health and social care agencies in England 
[11]. Adhering to preferences, avoiding inappropriate 
investigations and non-beneficial treatments and provid-
ing quality end of life care for elderly patients at risk of 
dying in hospital during unplanned admissions is chal-
lenging, given that most of what is reported in the litera-
ture related to this population focuses on service-related 
metrics (e.g., mortality and admissions) as opposed to 
patient-centred metrics [12]. There is also ongoing dis-
agreement on the best tools for measuring quality of life 
in palliative care populations, given an inherent trade-off 
between generic measures such as EuroQol tools, which 
maximise comparability with other populations and 
interventions, and context-specific measures such as the 
Integrated Palliative Care Outcomes Scale (IPOS), which 
maximise sensitivity to the circumstances and priorities 
in the relevant population [13–15]. This lack of consen-
sus has contributed to a near total absence of economic 
evaluations of palliative care [16, 17].

The aim of this paper is to report primary data 
using describing symptom burden and factors related 
to observed variation among patients 75 and older, 

identified to be at risk of dying, during an unplanned 
hospital admission. This information can contribute to 
three areas of policy and service development. First, evi-
dence about the needs and symptom burden experienced 
by this population can be used to better understand the 
circumstances of this under-studied population. Second, 
arising data can support efforts to identify interventions 
and services most likely to have a significant impact on 
health and well-being, such as proactive palliative care. 
Third, data from multiple patient-reported outcome 
measures can be used to advance the sparse economic 
evidence base in palliative care, both through modelling 
exercises and comparative assessment of different quality 
of life tools.

Methods
Design and context
This study was initially designed as a prospective cohort 
study of early proactive palliative care for patients com-
ing through the emergency department to acute medical 
wards and who were approaching end-of- life. The aims 
were to: (1) describe patient symptom burden and health-
related quality of life and caregiver strain; and (2) deter-
mine cost-effectiveness of proactive palliative care input. 
The study was conducted in two phases between January 
2019 and December 2020, with active recruitment for 18 
months during this period. Recruitment to phase 1 of the 
study was conducted from January to December 2019, 
gathering data and providing usual care. Usual care was 
defined as a review triggered by the patient’s consultant 
and treating team requesting specialist palliative care 
input. Recruitment to phase 2 began in January 2020 
and was halted by the SARS-CoV-2 pandemic in early 
March 2020, as all non-coronavirus research was paused 
in the Oxford hospitals. The study reopened in Septem-
ber 2020, closing in December 2020 on recognition that 
ED and medical admissions had substantially reconfig-
ured and patients recruiting to phase 2 were different to 
those in phase 1. Therefore, what is instead presented in 
this paper is pooled analysis for individuals recruited to 
the study describing their symptom burden and health-
related quality of life trajectory over the course of a 24 to 
72-hour period, in keeping with the stipulated timeframe 
in the originally planned study.

Conclusion Older people with poor prognosis admitted to hospital have very high symptom burden compared 
to population norms, though some improvement following assessment was observed on all measures. These data 
provide valuable descriptive information on quality of life among a priority population in practice and policy and can 
be used in future research to identify suitable interventions and model their effects.

Keywords Palliative care, Symptom burden, Older persons, Hospital care, Integrated palliative care outcomes scale, 
EQ-5D-5L, Quality of life, Health economics
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Ethics
The study received ethical approval from the NHS Health 
Research Authority (England) Research Ethics Commit-
tee in Oxford, England (18/SC/0488). In addition, NHS 
sponsorship (Oxford University Hospital NHS Founda-
tion Trust) was obtained.

Study recruitment
Recruitment took place over 18 months between January 
2019 and December 2020.

Screening
Patients over the age of 75 accepted for admission under 
Acute General Medicine having first presented via the 
‘front door’ of the hospital (emergency department or 
emergency assessment unit, John Radcliffe Hospital, 
Oxford University Hospitals Trust) during office hours 
were screened by the emergency department research 
team using the study inclusion criteria. This team was 
embedded at the front door, working five days per week. 
The supervising team could refer for a palliative care con-
sultation if needed.

Inclusion criteria

a) patient (or their consultee) was able to understand 
the information given about the study and give 
consent;

b) patient ≥ 75 years;
c) decision to admit to care of inpatient medical team;
d) CRiSTAL score ≥ 6.

Exclusion criteria

a) too unwell to take part as voiced by the patient or 
determined by clinical team;

b) elective admission.

A CRiSTAL threshold of 6 or higher was chosen based on 
previous Danish and Irish cohort studies indicating that 
patients who had a short-term death were more likely to 
have their score in the 6 or higher risk levels [18, 19]. The 
tool was designed based on objective criteria available 
at the point of care, including the presence of advanced 
chronic illness, frailty parameters, history of hospital/
ICU admission, physiological deterioration criteria, and 
nursing home residency status.

Consent
Individuals meeting the eligibility criteria were 
approached and offered verbal and written information 
about the study by the research team. The team with pri-
mary responsibility for the patient identified a consultee/

carer for those individuals who lacked capacity to provide 
informed consent. Individuals were given sufficient time 
to consider whether they would like to participate and 
provided written or verbal consent if wishing to take part.

Data collection
Individuals enrolled in the study had their symptom bur-
den and quality of life captured at admission and at a sec-
ond time point between 24 and 72 h later. The 72-hour 
interval was guided by practical aspects of clinical pal-
liative care, whereby timely assessment is essential to 
ensure patients symptoms and concerns are managed 
as quickly as possible. Early reassessment also reduced 
the potential for attrition due to death, clinical deterio-
ration or discharge to another care setting. Participants 
completed outcome measure questionnaires face-to-face, 
with help from a research nurse where needed. Reasons 
for non-participation in baseline or reassessment inter-
views werenot systematically captured.

Routine demographic and health record data were also 
collected. Hospital and demographic data and utilisa-
tion data were collected from patient paper records and 
electronic health records (EHR). Data collected from 
the Cerner Millennium EHR via an information request 
to the IT department included: admission and discharge 
dates and times, dates of birth and death, gender, ethnic 
group, religion, number of drug administrations dur-
ing admission, DNAR status, number of times a patient 
moved ward during their hospital admission, ICD 10 
codes and procedure codes. Individuals were followed via 
their EHR, to determine readmission rates and survival, 
to the point of death or until six months after the final 
participant was recruited to the study (occurring Septem-
ber 2021). The individual’s name and NHS number were 
cross referenced against the palliative care departmental 
database (iCare) to determine if patients were known to 
the service prior to their enrolment in the study.

Study data were anonymised and stored on NHS pass-
word protected servers or in secure filing cabinets. Data 
shared for analysis were not identifiable in accordance 
with data sharing agreements in place with research 
collaborators.

Questionnaires
Health-related quality of life was captured using 
two established, previously published, measures: the 
EQ-5D-5  L [20] and the Integrated Palliative Outcomes 
Scale (IPOS) [21]. EQ-5D-5  L contains five dimensions 
which measure health status: mobility, self-care, usual 
activity, pain/discomfort, and anxiety/depression. Each 
of these dimensions is evaluated by five levels (1 to 5) 
ranging from no problems [1] to extreme problems [5]. 
The health ratings for each dimension can be converted 
to a single summary number, utility index score, using 
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validated EQ-5D-5 L value sets, with higher scores indi-
cating higher health-related quality of life. These value 
sets can allow for comparison to population norms and 
preferences. EQ-5D includes a visual analogue scale, EQ-
VAS, a continuous response scale ranging from 0 (worst 
imaginable health state) to 100 (best imaginable health 
state), to record self-rated health at the time of assess-
ment [22]. Similar to EQ-5D-5 L, increased scores in the 
EQ-VAS indicate better health.

IPOS captures information on 17 items related to com-
mon physical symptoms, patient/carer anxiety, emotional 
well-being, information received and practical concerns 
over three days that precede the assessment [21]. Each 
item is evaluated on a five-point Likert scale, ranging 
from 0 (not at all) to 4 (overwhelming/all the time). Pre-
vious research has identified three subscales within IPOS: 
physical symptoms (10 items); emotional symptoms (4 
items); and communication/practical issues (3 items). 
Increased IPOS scores represent rising symptom burden 
and reduced health-related quality of life.

Analysis
All analyses were completed using Stata 17. Participants 
were included in the full analysis if they had completed 
both the baseline and follow-up interview.

Utility index scores from the EQ-5D-5  L were calcu-
lated using a UK-specific value set [23]. EQ-VAS scores 
were recorded directly from the scale.

The prevalence, mean, standard deviations of each 
item, and the total score for all items and subscales within 
IPOS were calculated. Prevalence was defined as any 
IPOS symptoms/concerns specified as moderate, severe 
or overwhelming. Total IPOS score was calculated as the 
total of all items and the total of each IPOS subscale was 
scored using the relevant items [21].

Correlation between the three outcome measures 
(EQ-5D-5  L, EQ-VAS, and IPOS) was evaluated with 
Spearman’s rank correlation coefficient (ρ). A weak cor-
relation was defined as ρ < 0.30, a moderate correlation as 
0.30 ≥ ρ < 0.50 and a strong correlation as ρ ≥ 0.50.

Multiple linear regression models with heteroskedas-
ticity-robust standard errors were estimated to examine 
the association between patient clinical and demographic 
characteristics, EQ-5D-5  L utility index, EQ-VAS and 
IPOS total scores. Variable selection was informed by rel-
evant literature and data availability. We modelled asso-
ciations between characteristics and reassessment scores 
rather than differences between the two assessment peri-
ods. This is because baseline values are generally nega-
tively correlated with change, meaning people with low 
scores at baseline tend to improve more than people with 
higher scores [24].

Results
A total of 221 participants were recruited to the study 
(See Additional File 1). Characteristics of the 151 par-
ticipants (68%) who completed both a baseline and reas-
sessment interview are reported in Table 1. The median 
age was 84 years, 36.4% were known to the departmental 
palliative care service prior to admission and 66.2% had 
a Charlson Index Score of 2 or more. Most participants 
(86.8%) had a non-cancer diagnosis.

Measuring health-related quality of life using EQ-5D-5 L
Details of EQ-5D-5 L utility index and EQ-VAS scores at 
baseline and reassessment are provided in Table 2. Mean 
(SD) EQ-5D-5 L index value at baseline was 0.36 (0.261) 
and ranged from − 0.226 to 1, with two participants (1.3%) 
describing perfect health and 16 participants (10.6%) 
with a negative utility index (indicating health state worse 
than death). Mean (SD) EQ-5D-5 L index value at reas-
sessment was 0.44, ranging from − 0.226 to 1. Only one 
participant (0.66%) now reported perfect health, and 9 
(5.9%) reported a negative utility index. The difference in 
utility index values between baseline and reassessment 
represents an improvement of 0.086 (p < 0.001). Mean 
(SD) EQ-VAS at baseline was 45.1 (24.5), increasing to 
49.9 (22.8) at reassessment.

Most participants (84.8%) reported severe or extreme 
difficulties with at least one EQ-5D-5  L dimension at 
baseline (Table  2). Approximately half (50.3%) of par-
ticipants reported severe or extreme difficulties with 
three or more dimensions. The dimension associated 
with greatest impact on health-related quality of life for 
patients at baseline were mobility and usual activities, 
with 69.5% of patients reported severe or extreme prob-
lems for mobility and 67.5% for usual activities (Fig. 1). A 
significant proportion (43.7%) also experienced severe or 
extreme problems for the self-care dimension.

At reassessment, the proportion reporting severe or 
extreme difficulties with at least one EQ-5D-5 L dimen-
sion at decreased to 74.8%. Similarly, the number report-
ing severe or extreme difficulties with three or more 
dimensions also fell to 41.4% (Table  2). Improvements 
between baseline and reassessment were observed across 
all five dimensions, including ‘pain and discomfort’ and 
‘anxiety and depression’ (Fig. 1).

The largest reduction in problems experienced between 
baseline and reassessment was for the ‘pain and discom-
fort’ dimension (47%) (Table 3). While problems associ-
ated with the ‘anxiety and depression’ dimension also 
decreased for a large proportion of participants (39.7%), a 
similar proportion reported no change at all. About one-
third reported decreases in challenges related to mobil-
ity, self-care and usual activities; however, the proportion 
reporting their symptoms remained unchanged was 
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Table 1 Sample characteristics
Variable Value Missing data
Gender: Female (%) 75 (49.7%) 2 (1.3%)
Age: Median (IQR) 84 (80–88) 0
DNACPR in place 106 (70.6%) 0
Marital status 11 (7.3%)
Single 8 (5.3%)
Married 54 (35.7%)
Divorced 7 (4.6%)
Widowed 71 (47.0%)
CRiSTAL score 1 (0.7%)
6 59 (39.1%)
7 50 (33.1%)
8 20 (13.3%)
9 16 (10.6%)
10 4 (2.7%)
11 1 (0.7%)
Charlson Index score 0
0 19 (12.6%)
1 32 (21.2%)
2 or higher 100 (66.2%)
Cancer 20 (13.2%)
Deprivation 0
2 2 (1.4%)
3 3 (2%)
4 3 (2%)
5 8 (5.4%)
6 19 (12.9%)
7 17 (11.5%)
8 40 (27%)
9 26 (17.6%)
10 30 (20.3%)
Known to department PC* 55 (36.4%) 0
Length of stay: median days (SD) 7 [9] Range: 1–67 0
Died during index admission 13 (8.6%) 0
Time from index admission to death: median days (SD) 67 (171.7) 0
Readmissions in six months following the index admission: Mean (Range) 0.69 (0–8) 0
ED reattendance in following six months 11 (7.3%) 0
Died post discharge and within 6 months of enrolment** 37 (24.5%) 0
*Known to PC: Had an interaction with departmental palliative care service prior to this admission

**Total deaths between admission and 6 months follow up = 50 (33.3% of study population)

Table 2 Summary of EQ-5D-5 L utility index and EQ-VAS scores at baseline and reassessment
Baseline Reassessment Difference (pts) p-value

EQ-5D-5 L utility index value (SD) 0.355
(0.275)

0.441
(0.285)

0.086 0.000

Total EQ-5D-5 L dimensions rated as severe or extreme
0 23 (15.2%) 38 (25.2%)
1 25 (16.6%) 25 (16.6%)
2 27 (17.9%) 26 (17.2%)
3 52 (34.4%) 45 (29.8%)
4 19 (12.6%) 11 (7.3%)
5 5 (3.3%) 6 (4%)
EQ-VAS (SD) 45.1

(24.5)
49.9
(22.8)

4.8 0.025
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higher for these dimensions. Overall, 51.7% reported an 
increase in their health using the EQ-VAS.

Measuring health-related quality of life using IPOS
Table 4 shows IPOS total and subscale scores at baseline 
and reassessment. Mean (SD) IPOS total score at base-
line was 27.8 (9.2) and ranged from 3 to 52. Just over 
three-quarters of participants (78.2%) rated seven or 
more items as moderate, severe or overwhelming.

Table 3 Changes in EQ-5D-5 L dimensions and EQ-VAS 
scores between baseline and reassessment
Dimension Decreased Unchanged Increased
Mobility 31.8 48.3 19.9
Self-care 35.1 41.7 23.2
Usual activities 33.1 40.4 26.5
Pain and discomfort 47.0 37.1 15.9
Anxiety and depression 39.7 39.7 20.5
EQ VAS
Total score 33.1 15.2 51.7

Table 4 Summary of IPOS total and subscale scores at baseline and reassessment
Baseline Reassessment Difference (pts) p-value

IPOS Total (SD) 27.8
(9.2)

24.2
(9.0)

3.6 < 0.001

IPOS Physical symptoms: 10 items (SD) 17.2
(6.6)

14.5
(6.3)

2.7 < 0.001

IPOS Emotional symptoms: 4 items (SD) 7.4
(3.6)

6.8
(3.7)

0.6 0.072

IPOS Communication/ practical issues: 3 items (SD) 3.1
(2.5)

2.8
(2.5)

0.3 0.213

Total IPOS items rated as moderate, severe or extreme
0 1 (0.7%) 0
1–3 6 (3.9%) 17 (11.3%)
4–6 25 (16.6%) 37 (24.5%)
7–9 57 (37.8%) 56 (37.1%)
10–13 56 (37.1%) 37 (24.5%)
14–17 5 (3.3%) 4 (2.6%)

Fig. 1 Distribution of responses by level of severity for EQ-5D-5 L dimensions at baseline and reassessment
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Mean (SD) IPOS total score at reassessment was 24.2 
(9.0), ranging from 3 to 48, with 64.2% rating seven or 
more items as moderate, severe or overwhelming. The 
difference in total score between baseline and reassess-
ment was − 3.6, representing a reduction in overall symp-
tom severity and prevalence of practical issues among 
participants (p < 0.001). All subscale scores decreased 
between baseline and reassessment; however, the dif-
ferences in IPOS subscales ‘emotional symptoms’ and 
‘communication/practical issues’ were not statistically 
significant.

The most troublesome physical symptom reported at 
baseline using IPOS was poor mobility (85.4%), in keep-
ing with the EQ-5D-5  L scores (Table  5). Other fre-
quently reported symptoms included weakness (79.5%), 
sore or dry mouth (64%), shortness of breath and drowsi-
ness (61.6%), poor appetite (59.6%) and pain (51.7%). A 
breakdown of ratings for each item at baseline and reas-
sessment are provided in Additional File 2.

The prevalence of all symptoms fell between base-
line and reassessment; vomiting, shortness of breath 
and poor appetite decreasing most. The fall in reported 
symptoms did not achieve statistical significance for 
weakness (p = 0.52), constipation (p = 0.23) and drowsi-
ness (p = 0.20).

Within the ‘emotional symptoms’ domain, approxi-
mately 78% of patients reported family anxiety at 
baseline, and 54.4% reported they were personally expe-
riencing anxiety. The prevalence of all four items in this 

domain fell between baseline and reassessment, though 
none of the differences were statistically significant.

Only 25.2% of patients described having received ade-
quate information. This was the only symptom or issue 
where prevalence increased between baseline and reas-
sessment, though this was by a small amount and the 
change was not statistically significant (p = 0.66).

Factors associated with patterns in symptom burden and 
trajectories
The correlation between the three outcome measures at 
baseline was moderate, while strength of the relationship 
between EQ-5D-5 L utility scores and EQ VAS, and IPOS 
total score and EQ-VAS was weak at reassessment (see 
Additional File 3 for further details). IPOS scores were 
negatively correlated with EQ-VAS and EQ-5D-5 L utility 
scores at both baseline and reassessment; however, this 
was expected as IPOS total score increases with growing 
symptom burden. EQ-5D and EQ-VAS are positively cor-
related at both baseline and reassessment.

Table  6 reports the results from the multivari-
ate regression analyses of the association between the 
EQ-5D-5  L index score, the EQ VAS, the IPOS total 
score and patients’ demographic and clinical character-
istics. There was no statistically significant association 
observed between EQ-5D-5  L index score or EQ VAS 
and patients’ demographic characteristics; however, 
baseline EQ-5D-5  L scores were significantly positively 
associated with follow-up EQ-5D-5  L scores (b = 0.53; 
95% CI 0.30–0.76). Similarly, higher baseline EQ-VAS 

Table 5 IPOS items at baseline and reassessment
Subscale Prevalence (%) Mean (SD) Difference p-value

Baseline Reassessment Baseline Reassessment
Physical Symptoms
Poor mobility 85.4 80.8 2.79 (1.13) 2.57 (1.17) -0.22 0.04
Weakness 79.5 72.9 2.42 (1.16) 2.21 (1.13) -0.21 0.05
Sore or dry mouth 64.0 58.9 1.93 (1.27) 1.70 (1.13) -0.23 0.03
Shortness of breath 61.6 46.4 1.98 (1.35) 1.52 (1.24) -0.46 0.00
Drowsiness 61.6 56.3 1.88 (1.27) 1.72 (1.19) -0.16 0.20
Poor appetite 59.6 48.4 1.85 (1.31) 1.52 (1.30) -0.33 0.009
Pain 51.7 46.3 1.60 (1.30) 1.33 (1.20) -0.27 0.007
Constipation 34.5 32.9 1.04 (1.20) 0.90 (1.15) -0.14 0.23
Nausea 29.8 20.5 0.92 (1.21) 0.72 (1.02) -0.20 0.03
Vomiting 25.2 7.3 0.79 (1.45) 0.30 (0.77) -0.51 0.00
Emotional symptoms
Family anxiety 78.2 75.5 2.50 (1.37) 2.38 (1.34) -0.12 0.32
Patient anxiety 54.4 49.1 1.62 (1.33) 1.38 (1.27) -0.24 0.06
Feeling depressed 39.1 35.0 1.25 (1.24) 1.20 (1.29) -0.05 0.67
Feeling at peace 57.0 49.7 2.03 (1.38) 1.87 (1.29) -0.16 0.22
Communication/practical issues
Able to share feelings 47.1 43.0 1.57 (1.45) 1.46 (1.48) -0.11 0.45
Adequate information received 25.2 26.5 1.08 (1.16) 1.03 (1.23) -0.05 0.66
Practical matters addressed 15.9 9.9 0.50 (1.04) 0.34 (0.78) -0.16 0.12
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scores were also positively associated with follow up EQ-
VAS scores (b = 0.33; 95% CI 0.13–0.53). IPOS total score 
at follow-up was negatively associated with baseline 
EQ-5D-5  L scores (b = -7.37; 95% CI -12.9 - -1.74) and 
CriSTAL scores. Additionally, IPOS total score at follow 
up was positively associated with baseline IPOS, age, and 
having comorbidities (Charlson index score > = 1).

Discussion
This study provides evidence about the patterns of symp-
tom burden among older people at risk of dying during 
an unscheduled hospital admission via the emergency 
department or emergency assessment unit and the fac-
tors contributing to observed patterns. The findings 
indicate that a notable proportion of participants were 
experiencing significant and persistent challenges related 
to mobility, self-care, weakness and carrying out usual 
activities but physical symptoms improved in the first 
72 h while there was no significant change in emotional 
symptoms. Patient reported palliative outcomes were 
positively associated with the presence of comorbidities 
and age.

What do we learn about the population and needs?
The mean EQ-5D-5  L utility index scores at both base-
line and follow-up (0.355 and 0.441, respectively) were 
much lower than population norms for the UK among 
people aged 75 and over (0.661–0.756) [25]. Mean EQ-
VAS scores were also much lower at baseline and follow-
up (45.1 and 49.9, respectively) than previously reported 
population norms (0.74). However, this finding is not sur-
prising, given participants were living with serious illness 
and at risk of dying. While there is significant variation 
in mean index utility scores reported among previous 

studies in similar populations [26–28], the overarching 
trend is that these values are typically much lower than 
population norms. Our findings can provide a valuable 
data source for future cost-effectiveness modelling stud-
ies evaluating interventions for older people with seri-
ous illness, particularly given that older people with high 
symptom burden are underrepresented in trial data [6].

While EQ-5D can provide a valuable framework for 
understanding the physical health states experienced by 
people living with serious illness, it may not capture or 
be sensitive enough to changes in the specific needs and 
concerns contributing to quality of life in this population 
[21, 26, 29]. The IPOS tool captures important informa-
tion about commonly experienced symptoms and con-
cerns among those with palliative care needs (e.g., poor 
appetite, sore mouth, nausea and information provi-
sion) in addition to caregivers’ wellbeing. Although only 
a third of participants were known to the hospital’s pal-
liative care consultative service, many of the key patterns 
observed in this study are surprisingly similar to those 
previously reported among people accessing specialist 
palliative care. For example, poor mobility and weakness 
were the most frequently experienced physical symptoms 
(prevalence 85% and 80%, respectively). This is in keep-
ing with patterns among a sample of adults receiving spe-
cialist palliative care in acute and community settings as 
reported by Murtagh et al., with 82% experiencing mod-
erate, severe or overwhelming weakness and 77.4% with 
poor mobility [21]. Additionally, a sore or dry mouth was 
the third most prevalent symptom at baseline and reas-
sessment (64% and 58.4%, respectively) which is consis-
tent with rates reported among people hospitalised with 
heart failure [30]. Participants also had similar or higher 
levels of both physical and emotional symptom burden 

Table 6 Linear regression analyses of associations between outcome measures and patients’ characteristics
Variable EQ-5D-5 L index score EQ-VAS IPOS total score
Baseline EQ-5D-5 L 0.53 (0.11)*** -5.90 (9.37) -7.37 (2.84)*
Baseline VAS -0.00 (0.00) 0.33 (0.10)** 0.05 (0.33)
Baseline IPOS -0.00 (0.00) -0.17 (0.24) 0.44 (0.90)***
Gender (ref: male) 0.06 (0.05) -3.98 (4.54) 0.30 (1.26)
Age 0.00 (0.00) -0.36 (0.48) 0.28 (0.11)*
Charlson (ref: 0)
1 0.03 (0.09) -0.84 (9.42) 7.54 (2.25)**
2 0.07 (0.08) 2.41 (8.43) 4.75 (0.11)**
CRISTAL score -0.00 (0.20) -1.47 (2.04) -1.18 (0.57)*
Known to PMS -0.02 (0.05) 2.27 (3.90) 2.11 (1.35)
Marital status (ref: single)
Married 0.01 (0.12) 15.13 (7.89) -2.17 (2.71)
Divorced 0.12 (0.16) 11.92 (8.78) -1.21 (4.46)
Widowed 0.00 (0.12) 14.13 (9.23) -2.56 (2.90)
Constant 0.16 (0.43) 68.97 (51.3) -6.01 (11.36)
Unstandardized beta-coefficients are reported; robust standard errors in parentheses

***p < 0.001, **p < 0.01, *p < 0.05
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than among people accessing community-based special-
ist palliative care services as identified by Nicholson et al. 
[31].

Observed trajectories and factors associated with these 
patterns
Average physical symptom burden appeared to improve 
between baseline and reassessment. While it was beyond 
the scope of this study to estimate the minimally impor-
tant difference (MID) in EQ-5D-5  L and EQ-VAS, the 
increase in EQ-5D-5 L index score of 0.086 between the 
two periods is higher the estimated MID threshold for 
England of 0.037 [32]. It is important to note that MID 
estimates are sensitive to a range of factors including the 
computational methods applied, whether patient judge-
ments about improvement are captured and the popula-
tion or conditions being considered [32]. Future studies 
seeking to estimate EQ-5D-5 L MID specific to this pop-
ulation should include additional validated outcome 
measures that would allow for anchor-based methods to 
be applied in combination with the instrument-defined 
MID.

IPOS total scores and all subscale scores decreased 
between the two time points, also suggesting improve-
ments in the prevalence and severity of physical and 
psychosocial burden. However, it is not possible to 
determine if the changes in total IPOS, subscale scores 
and single items observed represent a minimal clinically 
important change for improvement or deterioration as 
these values have not been identified [21]. Establish-
ing and validating thresholds for minimal clinically 
important change is a priority area for future research. 
It is important to note that our study captures a limited 
period in care trajectory and interventions to address 
some dimensions of well-being may require a longer 
timeframe to deliver improvements. Additionally, IPOS 
utilises a three-day recall period which may have resulted 
in overlap between baseline and follow-up assessments 
among some participants.

We also sought to explore associations between par-
ticipant characteristics and observed trajectories in 
health-related quality of life and symptom burden. The 
multivariate analysis found limited evidence about the 
factors that influence reported EQ-5D-5  L index utility 
scores at reassessment. Indeed, the only significant asso-
ciation was a positive and significant correlation between 
baseline index score and follow-up index score. Similar 
trends were observed for the EQ-VAS scores. However, 
there were significant associations between IPOS scores 
and some individual factors including age, baseline 
IPOS and EQ-5D scores and the Charlson and CRIS-
TAL scores. The results offer a mixed picture; while IPOS 
scores at follow-up are significantly and positively asso-
ciated with Charlson Index, we observed a significant 

and negative relationship between IPOS and CRiSTAL. 
These findings should be interpreted with caution as the 
positive association between IPOS at baseline and follow 
up might be explained by the potential overlap in recall 
period for many participants. Unlike EQ-5D-5  L which 
asks about health status at the time the questionnaire 
is being completed, IPOS prompts individuals to rate 
symptoms and issues over the past three days. Further, 
CRiSTAL scores were used as an inclusion criterion for 
the study, resulting in limited variation in these data.

Policy implications
This cohort is older, mainly with non-cancer condi-
tions, yet they are experiencing a symptom burden that 
is similar, or in some instances higher, to those utilising 
specialist palliative care services. Research continues 
to demonstrate that strategies to improve care and out-
comes for this population must include systematic and 
holistic assessment of needs and support for decision 
making [33]. For example, ED admission triggers to expe-
dite specialist palliative care engagement are associated 
with a 50–75% reduction in both hospital length of stay 
and costs when compared against usual palliative consul-
tation practice [34]. However, it is important to note that 
many palliative care needs can be appropriately assessed 
and effectively met with the support of general palliative 
care providers only. Developing sufficient skills and con-
fidence among general palliative care providers to meet 
these growing needs requires strong leadership from spe-
cialist palliative care services.

Our findings add to a growing body of evidence dem-
onstrating that high-quality, integrated care for older 
people with palliative care needs must include access to 
rehabilitation. A rehabilitative approach enables people 
with life-limiting illness to live as independently as pos-
sible, with choice and autonomy within the limits of 
advancing illness by providing them with interdisciplin-
ary input, such as occupational therapy, physiotherapy, 
and mental health services [35–37]. Rehabilitation inter-
ventions and approaches improve quality-of-life [38], 
reduce unmet psychological needs [39], improve physical 
function outcomes [40] and may be highly cost-effective 
[41, 42]. Nevertheless, rehabilitative services remain an 
underutilised and underdeveloped component of care 
across most countries. Addressing this gap should be 
a priority for all health systems as the rates of disability 
burden in older age are set to increase sharply. Service 
design should be informed by evidence of best practice, 
with recent studies indicating that interventions initiated 
in the ED and continued into other settings have tended 
to result in more favourable patient and health service 
outcomes [12].

Notably, a significant proportion of participants had 
substantial, unmet oral health needs. Previous studies 
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have highlighted that the prevalence of oral health condi-
tions amenable to treatment (e.g., dry mouth, mucositis, 
candidiasis) among people with life-limiting illness can 
be as high as 90% [43–45]. Left unaddressed, oral health 
needs often interfere with speech, make chewing and 
swallowing difficult and painful, and limit social partici-
pation [44]. Despite recognition of these needs and the 
importance of providing oral health care, current service 
models often hinder appropriate access. For example, 
oral health professionals are typically not a part of the 
multidisciplinary team providing specialist palliative 
care services. Few oral health care professionals have the 
expertise or confidence to meet the needs of this popula-
tion [44]. Additionally, individuals requiring dental care 
often need to attend community-based practices, a pro-
cess which may be challenging or unfeasible for frail, vul-
nerable people. There is also a notable lack of oral health 
care in palliative care policy and guidance documents. 
Future research should identify optimal strategies to 
address these barriers, promote interdisciplinary collabo-
ration and scale-up exemplars of best practice.

Strengths and limitations
This study has both strengths and limitations. A key 
strength is that we successfully identified and recruited 
people with serious illness in the acute hospital setting, 
despite the widely documented challenges associated 
with such studies. Although our sample size is modest, 
our findings demonstrate the feasibility of collecting out-
comes data directly from older people with life-limiting 
illness in this context. Such data are essential for inform-
ing policy and planning against the backdrop of an ageing 
population with rapidly changing needs.

However, the generalisability of our findings to other 
settings may be limited by some notable factors. This 
sample represents a subset of acute admissions to Oxford 
University Hospital as recruitment was limited to one of 
the four hospital sites within the Trust and primarily dur-
ing typical office hours. Although approximately 2,000 
patients were screened for recruitment, it was not pos-
sible to systematically record details on those excluded 
from study or reasons for exclusion. Similarly, it was not 
possible to systematically record the reasons leading to 
approximately one-third of participants not completing 
the reassessment questionnaires. Additionally, this study 
aimed to recruit a similar population in phase one and 
phase two; however, the profile and palliative care needs 
of people presenting to ED changed dramatically in phase 
two with the onset of the COVID-19 pandemic. Similar 
trends have been previously reported [46].

The data in this study covers a relatively short time-
frame with some overlap in the recall period for the IPOS 
measure, and therefore may not fully reflect changes 
in health-related quality of life and symptom burden 

experienced by participants. The 72-hour interval was 
largely guided by practical aspects of clinical palliative 
care delivery, particularly that focus on early assessment. 
Additionally, early reassessment also reduced the poten-
tial for study attrition due to death, clinical deterioration 
or discharge.

Conclusion
This study has demonstrated that older people with poor 
prognosis who experience an unplanned hospital admis-
sion have much higher symptom burden compared 
with population norms, though some improvement was 
observed on all measures at follow-up. These data pro-
vide valuable descriptive information on health-related 
quality of life among a priority population in practice and 
policy and can be used in future research to identify suit-
able interventions and model their effects.
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