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Background: Older people with multimorbidities are projected to be the main recipients of palliative
care in the coming decades. However, because their specific palliative care needs are poorly understood and
service response is underdeveloped, older people with multimorbidity are less likely to receive palliative care.
Innovative specialist palliative care services are developing to address this gap, but with little underpinning
evidence. Therefore the aim of this paper is to describe the clinical characteristics, symptoms and other
concerns of older people with multi-morbidity referred to a new community palliative care service; and to
explore possible implications for service delivery by comparing this service population with people receiving
standard community-based specialist palliative care.

Methods: Cross-sectional study comparing routinely collected demographic, clinical, and point-of-care
patient-level outcomes data [Phase of Illness, Australia-modified Karnofsky Performance Status (AKPS)
and Integrated Palliative care Outcome Scale] across an innovative palliative service—Bromley Care
Coordination (BCC) with patients in the standard specialist community palliative care (SC). Composite case
studies of BCC patients provide more in-depth illustration of results.

Results: Compared with patients who received Standard Care, patients seen by BCC were more often
female, older and with a non-malignant diagnosis (16% cancer in BCC versus 72% cancer in SC). Patients
across the two services had a similar symptom profile at first contact in the pairwise complete case analysis.
SC patients reported more frequently pain, nausea, vomiting, constipation, anxiety and family concern, and
BCC patients reported more frequently mobility concerns. Functional status was lower for BCC patients on
entry into the service (AKPS 40 median versus SC AKPS of 50). BCC patients stayed longer in each phase of
illness (56 days median versus SC 41 days), with a more unpredictable subsequent phase.

Conclusions: The population of older people with multimorbidity has not been routinely recognized as
having specialist palliative care needs. However, this evaluation shows that, at first contact, the symptoms and
concerns across both service populations was surprisingly similar. Nevertheless, patterns of symptoms may
differ between populations over time. Longitudinal prospective data are needed to examine these changes
overtime, and the relationship with multimorbidity.
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Introduction

Estimates suggest that worldwide 19 million people
need palliative care, 66% of whom have non-cancer
conditions (1). Current trends suggest that older people
with progressive long-term conditions will be increasingly
prevalent amongst those in need of palliative care (2). These
patients may have needs different from those of younger
patients with malignancy who are those more typically seen
by specialist palliative care services (3,4). Whilst there has
been a shift to offering palliative care to other single non-
cancer diseases (5,6), this does not routinely extend to those
with multimorbidity, typically those dying in old age (7).
Worldwide, multi-morbidity is increasing dramatically
which requires a new and different clinical and service
response (8). Due to the interplay of multimorbid long-
term conditions and frailty, older people have very different
patterns of illness (9,10). Their periods of illness are often
protracted, with episodic crisis events, any one of which may
be the terminal event. Older people with advanced illness
have preferences for care which are strongly influenced by
family and care context (11), and will likely require different
configurations of palliative care services (12-14). The
World Health Organization (1) calls for a strengthening
of palliative care as a component of care across long-term
conditions and older age groups. We need therefore better
to understand the palliative care needs of older people with
multimorbidity and adapt or design services accordingly.
Currently, evidence is limited and poor (15), so the data
captured by innovative services such as the one described
here are both important and timely.

To describe the clinical characteristics, symptoms and
other concerns of older people with multi-morbidity
referred to a new palliative care service; by comparing
this service population with people receiving standard
community-based specialist palliative care.

Methods
Design

Comparative cross-sectional study, using routinely collected
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demographic, clinical, and point-of-care patient-level
outcomes data, with illustrative composite case studies (16).

Setting and service context

St Christopher’s Hospice, London UK, serves a diverse
population of 1.5 million people, delivering care largely in
the community, and predominately via multi-disciplinary,
nurse-led, specialist palliative home care teams. Within
the London borough of Bromley, St Christopher’s has
developed an innovative home care service, Bromley
Care Co-ordination (BCC), primarily for older people
with palliative care needs who do not meet the criteria
for referral to specialist palliative care services (17). BCC,
commissioned by a group of community doctors in 2014,
provides timely and coordinated end-of-life care to patients
with progressive illness and/or frailty, thought to be in
the last year of their life. See Supplementary 1 for further
information regarding the BCC service and Supplementary
2 for referral criteria for both BCC and the standard
community-based palliative care services-referred to as
standard care, SC.

The Outcome Assessment and Complexity Collaborative
(0ACC)

Within both the new BCC service and the standard
community-based specialist palliative care team patient
outcome data is collected using the Outcome Assessment
and Complexity Collaborative (OACC) (18,19) suite of
outcome measures (see Supplementary 3). This research
collaborative, led by the Cicely Saunders Institute at King’s
College London, seeks to measure and improve care by
implementing patient-level, point of care outcome measures
into routine specialist palliative care . OACC measures used
in this analysis are:
< Palliative Care Phase of Illness (POI) (20): POI is
a clinician-completed measure that describes four
distinct clinical stages of a palliative patient’s illness:
Stable, Unstable, Deteriorating, and Dying (or
Deceased). Patients are classified according to their
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care needs and the needs of their family, and the
suitability of the current palliative care plan. The
phases are non-hierarchical, with patients moving
between Phases in any direction or sequence,
according to need.

% Australia-modified Karnofsky Performance Status
(AKPS) (21). AKPS is a clinician-completed measure
of basic functional status. The patient is assessed on
three dimensions: activity, work, and self-care and
given an overall performance score in intervals of 10
from 100 fully functioning to 0 dead.

% Integrated Palliative Care Outcome Scale (IPOS)
(22,23) IPOS is a measure of symptoms, problems
and concerns known to affect patients with advanced
illness. The questionnaire includes free text responses
and 17 items on a Likert scale, from 0 absent to 4
overwhelming. “There are two IPOS versions: a
patient version, completed by patients themselves
(with help if needed, from family or staff) and a staff
version (completed by professionals). IPOS is a valid
and reliable measure (24) directly underpinned by
those symptoms and concerns most often reported by
people with advanced illness.

Data collection

An ‘episode of care’ is defined as beginning with the first
contact a patient has with a service after referral and
ends when the patient moves setting (e.g., admission to a
hospice bed or hospital), is discharged, or dies. Discharge
includes patients transferred to another service within St
Christopher’s Hospice. Data was collected on complete
episodes of care beginning between January 2016 and
August 2017. Episodes that began before January 2016
were excluded. Data up to November 2017 were used
to allow a 3-month follow-up period to capture end
of episode; episodes that ended after this period are
excluded from analysis of length of episode. Phase of
illness is assessed along with AKPS and IPOS at the start
of every episode of care. Subsequently, Phase of illness
is assessed during every contact with the patient; when
Phase changes, a further collection of AKPS and IPOS is
triggered. Additional collections of IPOS and AKPS may
be made between Phase changes as part of routine clinical
care. Patients may move between settings, sometimes
several times, individual patients may have multiple
episodes of care and within each episode, multiple Phases
of Illness may be recorded.

© Annals of Palliative Medicine. All rights reserved.

apm.amegroups.com

Data analysis

Patients seen by BCC and Standard Care were described
in terms of demographics and primary diagnosis. Whilst
secondary diagnoses are vital, the current quality of collected
data is too poor to be included in analysis. Episodes of care
were described in terms of length, status (alive or died)
and destination at the end of episode, and the number,
distribution and length of first Phase of Illness, and AKPS
at first contact. Average (mean and SD) scores for patients
with complete data (listwise deletion) for all 17 IPOS
items was compared for the two services. The results were
tested in a sensitivity analysis using pairwise deletion. Chi-
square test for categorical variables, and Mann-Whitney
or 2-sample #-test for numerical variables were used to
test for differences between the groups. A Bonferroni
correction was applied to account for multiple testing,
generating a new significance level of P<0.002 (0.05/33).
Patients could be seen by both services, however overlap
was expected to be minimal and risk of type 2 errors was
small, therefore no adjustment was deemed necessary (25).
Missing IPOS data at Phase change was imputed on an item
by item basis from an IPOS completed within 3 days of Phase
change. All analysis was carried out in Stata v13 (26).

Case studies

Composite case studies (16) of patients with multiple
morbidities derived from reviewing BCC patient notes and
discussion with the multi-disciplinary BCC team, provide
further in-depth illustration of patient characteristics and
clinical needs.

Ethics

Analysis was based on fully pseudonymised patient records
and is therefore exempt from ethical approval according to
the Information Commissioner’s Office guidance and those
of the King’s College London Research Ethics Committee.
Caldicott Guardian approval was received prior to the
evaluation for the analysis of pseudonymised clinical data
to evaluate this service. St Christopher’s Hospice ethical
committee approved composite case study construction.

Results

Between January 2016 and August 2017, 815 patients began an
episode of care with the BCC service and 1,254 with Standard
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Table 1 Patient characteristics in BCC and Standard Care
Patient characteristic BCC (N=815) Standard Care (N=1,254) P value*
Female, N (%) 517 (63.4) 621 (49.5) <0.001
Median [IQR] age 88 [82-92] 78 [69-85] <0.0001
Ethnicity, N (%) 0.055
White British 693 (85.0) 1,031 (82.2)
White other 48 (5.9) 71 (5.7)
Black 7(0.9) 33 (2.6)
Asian 9(1.1) 20 (1.6)
Other 11(1.4) 26 (2.1)
Missing 47 (5.7) 73 (5.8)
Primary diagnosis, N (%) <0.001
Digestive cancer 43 (5.3) 311 (24.0)
Respiratory cancer 22 (2.7) 157 (12.5)
Breast cancer 15(1.8) 68 (5.4)
Male genital cancer 21 (2.6) 80 (6.4)
Other cancer 33 (4.1) 292 (23.3)
Neurological disease (include MND) 51 (6.3) 35 (2.8)
Dementia 167 (20.5) 56 (4.5)
Heart failure 115 (14.1) 46 (3.7)
Chronic respiratory disease 67 (8.2) 33 (2.6)
Other non-cancer 281 (34.5) 176 (14.0)
Living alone, N (%) 228 (28.0) 273 (21.8) 0.006
Missing 29 (3.6) 47 (3.8)

*, P values report Chi-Square statistic for categorical variables and Mann-Whitney for continuous variable age.

Care; 225 (12%) patients were seen by both services.

Tuble 1 presents the characteristics of the patients seen.
Comparing across the two services, a larger proportion of
BCC were female, 49.5% and 63.4% respectively. BCC
patients were on average older (median age 88) than those
who received Standard Care (median age 78). 71.6% of
the patients seen by Standard Care had a cancer diagnosis,
compared to 16.5% of patients seen by BCC. A larger
proportion of BCC patients had dementia (20.5% in BCC
versus 4.5% in SC), heart failure (14.1% in BCC versus
3.7% in SC), and other non-cancer conditions (34.9% in
BCC versus 14.0% in SC). Within both patient groups,
ethnicity was predominantly White British.

906 episodes of care were recorded for BCC and 1,603
for Standard Care; Tuble 2 describes these episodes of
care. Episodes of care were on average longer in the BCC
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service, median 56 days, compared to median 41 days in
Standard Care (P<0.0011). For episodes of care ending in
discharge, a larger proportion of patients seen by BCC were
discharged home (42.9% in BCC versus 22.2% in SC) ,
and a smaller proportion were discharged into hospital
(40.7% and 28.6% respectively) and into hospice (31.0%
and 7.0% respectively) (P<0.001). More patients seen
by BCC were stable at the start of their episode of care,
36.1% compared to 17.2% in Standard Care (P<0.001).
Length of deteriorating Phase appears to be longer in BCC
episodes, median 40 days compared to a median of 17 days
in Standard Care (P<0.0001). The functional status of
BCC patients at the start of their episode of care was lower,
median AKPS 40, compared to median AKPS 50 in Standard
Care (P<0.0001). Composite BCC Case study 1 illustrates a
“typical” presentation of a BCC patient at first assessment.
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Table 2 Number of episodes and Phases of Illness, length of episodes, destinations at the end of episode, and distribution of Phase of Illness at
first contact

Episode and Phase of lliness BCC (N=906 episodes) Standard Care (N=1,603 episodes) P value*
Median [IQR] length of episode (days) 56 [13-148] 41 [12-106.5] <0.0011
N (%) missing length of episode” 319 (35.2) 451 (28.1)
Status at end of episode, N (%) 0.039
Deceased 309 (34.1) 533 (33.3)
Discharged 273 (30.1) 558 (34.8)
Episode ongoing/still on caseload 324 (35.8) 512 (31.9)
Place of death (for deceased), N (%) 0.052
Home 192 (62.1) 359 (67.4)
Hospice 1(0.3) 0(0)
Nursing home 26 (8.41) 43 (8.01)
Hospital 40 (12.9) 43 (8.07)
Other/missing 50 (16.2) 88 (16.5)
Destination at the end of episode (for discharged), N (%) <0.001
Home 117 (42.9) 124 (22.2)
Hospice 19 (7.0) 173 (31.0)
Nursing home 51 (18.7) 31 (5.6)
Hospital 78 (28.6) 227 (40.7)
Other/missing 8(2.9) 3(0.5)
Total N of phases 1,543 2,680 -
Median [IQR] phases per episode 2[1-2] 1[1-2] 0.1272

Distribution of first phase of illness, N (%)

Stable 327 (36.1) 276 (17.2)

Unstable 101 (11.2) 474 (29.6) <0.001
Deteriorating 343 (37.9) 648 (40.4)

Dying 96 (10.6) 118 (7.4)

Deceased 39 (4.3 87 (5.4)

Length of first Phase of lliness, median [IQR] days*

Stable 71 [34-124] 47 [20-88] 0.0026
Unstable 35 [8-89] 17.5 [1-46] 0.0014
Deteriorating 40 [14-91] 17 [4-46] <0.0001
Dying 6 [2-16] 2 [1-4] <0.0001
AKPS at first contact, median [IQR] 40 [20-50] 50 [30-60] <0.0001

*, P values report Chi-Square statistic for categorical variables and Mann-Whitney for continuous variable age; *, episodes of care ending
after November 2017 were excluded; *, 210 BCC and 424 SC with no Phase end date recorded are not included.
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Composite case study 1: “Typical” BCC patient at first

assessment

“Betty” is an 87-year-old married woman who lives at home with
her husband “Jack”. They have two daughters who live locally
and between them visit regularly. Betty was referred to BCC by
her General Practitioner as she has had repeated urinary tract
infections, is increasingly tired, confused at times and spends
most of her time in bed. The GP feels Betty may be nearing the
end of her life, and Jack and Betty’s daughters require support

Primary diagnosis: advanced Parkinson’s disease—global motor
symptoms, losing ability to swallow and muscle spasticity

Secondary diagnoses: Alzheimer’s disease, osteoarthritis and
hypertension

Medications: Co-beneldopa, Paracetamol, Ramipril

Social care: Betty has two social care workers coming in four
times a day to help her meet her care needs—they wash Betty
in the morning , help her to mobilize from her bed to the chair
should she wish, assist in giving Betty her meals/drinks, and
help with her

Main concerns on referral:

Betty has increasing pain and rigidity in her arms and some
contraction of her hands. The recurrent urinary tract infection is also
causing pain, and her skin is red and excoriated. Betty’s husband
and social care workers are concerned that Betty is not eating
and are distressed, as it is getting harder for Betty to swallow her
medication. Betty has constant secretions for her mouth

AKPS 30 (almost completely bedfast)
POI—unstable (urgent change in plan of care needed)
IPOS —completed by clinician
4 (overwhelming); weakness, poor mobility, family anxiety
3 (severe); poor appetite, pain

2 (moderate); anxiety

Figure 1 depicts the trajectory of Phase changes across
the two services from the first to the second Phase; not
all patients have a second Phase of illness recorded and
not all episodes that end in death have a deceased Phase
then recorded. Across both services the trajectory of Phase
changes may occur in any order, for example some patients
in the dying Phase at Phase 1 change to a stable, unstable
or deteriorating Phase at Phase 2. For patients who were
unstable at Phase 1, 24% of BCC patients and 12% of
Standard Care patients became stable at Phase 2.

There appear to be a wider variation in the direction of
POI across the two phases in BCC compared to Standard
Care e.g., phase change from deteriorating to stable in
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BCC is 24% and 9% in SC. Composite BCC case study 2
illustrates the wide variation and direction of Phases of Illness
of some BCC patients from referral to death. It is often the
accumulation of changes across physical, cognitive and social
domains that drive the phase change in BCC patients.

Composite BCC case study 2: a “typical” trajectory of Phase
change for BCC patients

“Joan” is a 96-year-old lady who is widowed and lives with her
nephew

Primary diagnosis: ischemic heart disease

Secondary diagnoses: depression, chronic obstructive pulmonary
disease, cognitive impairment (MCCA 10/30-gradual decline)

Medications: Bisoprolol, Ramipril, Bumetanide, Citalopram,
Salmeterol inhaler

Social care—Joan has social care three times a day to help with
fundamental care needs including hygiene, mobilizing from the
bed to chair

Main concerns on referral

Referred by community services for end of life care (thought
to be weeks at that time) specifically symptom control and
advance care planning conversations

AKPS 30 (almost completely bedfast)

POl —deteriorating (gradual worsening of existing problems and
or family distress)

IPOS —completed by clinician
4 (overwhelming)—breathlessness, anxiety, family anxiety
3 (severe) pain
2 (moderate) depressed

4 months later AKPS 20 (totally bedfast) POI dying (death is likely
within days), IPOS—pain [4], shortness of breath [4], anxiety [4],
family worry [4], drowsiness [2] treated for chest infection—improved
6 months POl—unstable; AKPS 30; IPOS —weakness [4], anxiety
[4], family worry [4] Joan feels “dying is too slow”

8 months POl—deteriorating; AKPS 30; IPOS —weakness [4],
family worry [3], depression [3] breathlessness [3]

12 months POl—stable; AKPS 30; IPOS —weakness [3] family
worry [3] depression [2] breathless [2]—GP visiting regularly

14 months POl—deteriorating; AKPS 20; IPOS —breathlessness
[3] anxiety [4] family worry [3]

16 months POl—deteriorating; AKPS 20; IPOS —breathlessness
[3] anxiety [3] family worry [4]

18 months POl—dying; AKPS 20; IPOS—breathlessness [2] ,
anxiety [3] family worry [3]

19 months POIl—dying; AKPS 10; IPOS —breathlessness [1],
anxiety [1] family worry [3]. Died 2 days later
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BCC
Phase 1 Phase 2
Unstable: 24 (7%)
Stable »| Deteriorating: 63 (19%)
(n=327) Dying: 8 (3%)
Deceased: 31 (10%)
Stable: 24 (24%)
Unstable »| Deteriorating: 17 (17%)

(n=101) Dying: 6 (6%)

Deceased: 11 (11%)

Stable: 81 (24%)
Unstable: 31 (9%)

Deteriorating

\ 4

(n=343) Dying: 27 (8%)
Deceased: 123 (36%)
Stable: 2 (2%)
Dying > Unstable: 1 (1%)

(n=96) Deteriorating: 0 (0%)
Deceased: 81 (84%)

Standard Care

Phase 1 Phase 2
Unstable: 37 (13%)
Stable »| Deteriorating: 48 (17%)
(n=276) Dying: 10 (4%)
Deceased: 21 (8%)
Stable: 58 (12%)
Unstable »| Deteriorating: 114 (24%)
(n=474) Dying: 24 (5%)
Deceased: 38 (8%)
Stable: 56 (9%)
Deteriorating _ | Unstable: 65 (10%)
(n=648) "| Dying: 73 (11%)
Deceased: 149 (23%)
Stable: 1 (1%)
Dying »| Unstable: 0 (0%)
(n=118) Deteriorating: 5 (4%)
Deceased: 67 (57 %)

Figure 1 Change of Phases of Illness within each episode for BCC and Standard Care. BCC, Bromley Care Coordination.

Tuble 3 and Figure 2 describe the average symptom profile
at first contact within an episode of care for each service;
for BCC and Standard Care respectively, complete
IPOS scores were recorded for 258 and 643 first Phases.
Patients across the two services had a similar symptom
profile at first contact. However, compared to BCC
patients, Standard Care patients had on average slightly
more pain, nausea, vomiting, constipation, anxiety and
family concern, and slightly less mobility concerns.
Results were similar in the pairwise complete case analysis

(see Supplementary 4).

Discussion

This report illustrates that older people with multimorbidity,
approaching the end of life, have considerable palliative
care needs. Symptom burden and concerns on first contact
were surprisingly similar between BCC, our new service—
set up primarily for older people, who do not meet the
criteria for referral to specialist palliative care and those
people receiving Standard Care. Using IPOS, only seven
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items have a statistically significant difference across the
BCC and Standard Care groups. Pain, nausea, vomiting and
sore mouth, family worry and anxiety are more frequently
rated for Standard Care patients and mobility was more
frequently rated for BCC patients. The expectations
were for differences that are more widespread across the
two groups, since IPOS was developed around the main
palliative care concerns of people (including older people)
with advanced single diseases, e.g., Cancer (27), Renal
disease (28), Chronic Obstructive Airways Disease (29)
and Heart Failure (30).

Evidence is emerging that older people with
multimorbidity may experience pain and emotional distress
similar to that of patients with cancer at the end of life (31).
However, data on the specific palliative care needs of people
with multimorbidity is minimal; in part due to the history
of palliative care in cancer, in part because multimorbidity
is under-evidenced in all clinical areas and in part because
definitional controversies hamper identification of people
with multimorbidity (8) and frailty (32). As clinicians, we
often experience BCC patients as having more symptoms

Ann Palliat Med 2018;7(Suppl 3):S164-S175
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Table 3 Comparison of average [mean (SD)] IPOS scores at first contact, by service

S171

IPOS item BCC (n=258), mean (SD) SC (n=643), mean (SD) P value (t-test)
Pain 1.1(1.1) 1.4 (1.1) <0.0001
SoB 1.3(1.3) 1.1(1.1) 0.0125
Weakness 2.2 (1.0) 2.2 (0.9) 0.9056
Nausea 0.2 (0.5) 0.5 (0.9) <0.0001
Vomiting 0.1(0.4) 0.2 (0.7) 0.0001
Appetite 1.2(1.1) 1.4(1.1) 0.0064
Constipation 0.5(0.8) 0.8 (1.0) 0.0011
Sore mouth 0.5(0.8) 0.7 (0.9) 0.0025
Drowsiness 1.1 (1.1) 0.9 (1.0) <0.0464
Mobility 2.4(1.0) 2.0(1.1) <0.0001
Anxious 1.3(1.2) 1.6 (1.3) 0.0001
Family worried 2.0(1.3) 2.4(1.1) <0.0001
Depressed 0.9 (1.0) 0.9 (1.0) 0.8287
At peace 1.3(1.2) 1.6 (1.1) 0.0071
Share feelings 1.0(1.1) 1.1 (1.0) 0.3770
Information 0.9(1.1) 1.1(1.1) 0.1581
Practical 0.8 (0.9) 0.9 (0.9) 0.1293
Practical Fein Sob
Info Weak
Share Nausea
Peace Vomit
Depressed L= Appetite
Family 3 Contipation
Anxious 4 Mouth
Mobility Drowsiness
BCC ——-—-- sc

Scale 0-4, centre is 0

Figure 2 Comparison of average (mean) IPOS scores at first contact, by service.
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of “deficit” e.g., lack of energy, poor functional status,
whilst the traditional specialist palliative care patients have
more acute and intense symptoms e.g., pain. There are
almost certainly other aspects of care needs, potentially
specific to older people with multimorbidities, which are
not identified through POI, AKPS and IPOS. More work
is needed to understand whether there are specific palliative
care symptom clusters, which are commonly associated
with older people with multi-morbidity, to determine our
response to need. For example, the cluster of increasing
weakness, poor mobility and poor appetite has a similar
symptom profile to Fried ez al.’s (33) frailty phenotype
model; i.e., unintentional weight loss, exhaustion, muscle
weakness, slowness while walking, and low levels of activity.
Functional interventions are a key mediator of frailty (34).
Specialist palliative care can sometimes focus’ on disease
and not disability, assuming functional decline to be an
inevitability of advanced disease (35). Our results confirm
the importance of rehabilitative palliative care (36).

We need to understand more about the evolution of
needs and symptoms over time for BCC patients and the
relationship with multimorbidity. Whilst the focus in this
paper is across only two phases (as measured by Phase of
Illness), it does appear that BCC patients are more likely
to improve back to stability after a crisis (from unstable
or deteriorating) than Standard Care patients. This may
indicate their uncertain illness trajectory (37) sometimes
referred to as ‘progressive dwindling’ (9). Patients with
severe frailty typically have a low functional level which
remains as a steady state, with only a slight deterioration
as death approaches (38). BCC patients in this study were
more affected by poor mobility as measured on IPOS
and had lower AKPS scores on entering the service (see
Tuble 1). Thus, change in AKPS as an indicator of decline
may be less meaningful in older people with frailty and or
multimorbidities. Clinically, the BCC population seems to
have a different momentum and pace of change, clinicians’
report that at times it can be harder to register change and
the effect of specialist palliative care interventions. This
may beg the question of how we might develop different
services capable of responding to subtle changes in need
independent of the traditional diagnostic pointers.

Destinations at end of phase for people in BCC are more
community focussed- home and care home, as opposed to
Standard Care patients. This may be a matter of preference
or imply that primary diagnosis on presentation may dictate
a different service response e.g., people with malignancy
may have stronger pre-existing relationships with acute
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care; or people with long-standing functional dependence
may require institutional support. Projections of place of
death in the UK based on current trends predict number
of deaths in care homes and homes will increase by 108.1%
and 88.6%, with care home the most common place of
death by 2040 (39). However specialist palliative care home
support in the UK is inconsistent (40).

We do not yet know whether the similarities and
differences in the symptom profile across the two cohorts
will continue throughout the illness trajectory. Larger
cohorts and longer observation times will increase our
understanding and provide the strongest case for routine
outcome measurement and its refinement as part of
clinical practice. Patient-reported palliative care outcome
measurements (PROMs) are considered the best way both
to engage patients actively in assessing the care they receive
and to evaluate the effectiveness of palliative care services in
meeting that need (41). However, we need more and higher
quality evidence from PROMS in non-cancer populations,
across a wider range of settings (42). Long-term care
facilities are developing such evidence, e.g., Pan European
Progress Quality indicators and associated outcomes,
including end of life (43) and IPOS-Dem for caregivers of
people with dementia in long term care (44), but further
testing and extension into wider community settings is
needed.

The results of this paper suggest that it may be different
patterns of symptoms, rather than overall level of need itself,
which is different between older people with multimorbidity
and standard specialist palliative care patients. The necessity
now is to advance this evidence and develop services
responsive to the differing presentations of need.

Study limitations

The clinical data used in this study is limited by missing
data. In particular, large proportions of missing items
were found for IPOS (72% of BCC and 60% of SC had
incomplete IPOS data at first Phase). Our analysis of IPOS
was restricted to patients with complete data across all
IPOS items, and we do not know if those with complete
IPOS scores are different from those without.

The pattern of missing data across the IPOS items (see
Table SI), with more missing data present for the psycho-
social items, suggest that staff may find completion of these
items more challenging than the physical items for which
there is less missing data.

Length of Phase can be artificially lengthened if a Phase
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change goes undetected. This might occur either due
to staff being unsure about the application of the Phase
measure or when Phase changes are missing during gaps
between clinical contact. Within this single dataset, it is
not possible to evaluate how many Phase changes have
been missed. Further evaluation of the application of Phase
across services in St Christopher’s Hospice is needed to
support consistent use of the measure.

Despite the limitations of this clinical data, this is the
first study known to us to use patient centred outcomes
data to describe the population of older people with
multimorbidity. The major strength of this study is to
shed light on the variation in need between this growing
population and the patients more typically seen in specialist
palliative care.

Conclusions

This study characterizes BCC patients on entry to this new
palliative care service innovation. They are older, mostly
dying with non-malignancy, yet with a similar overall
symptom burden compared to those seen in a more standard
specialist palliative care service. Currently, the population of
older people with multimorbidity is not routinely recognized
as having specialist palliative care needs. However, it
would seem that whilst needs of referral might be similar,
presentation and patterns of symptoms may differ over time.
Longitudinal prospective data are needed to understand BCC
patient routes through the service compared to Standard
Care, changes in type and severity of symptom burden and
concerns and the relationship with frailty.
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Supplementary

Supplementary 1
Bromley Care Coordination (BCC)

The service aims to address the inequalities of access to
services for dying patients to prevent unnecessary hospital
admissions, to help people die with dignity in their place
of choice and to provide support for their families and
carers). BCC is a nursing-led service, with the community
doctor taking medical responsibility for the patient. The
team consists of Clinical Nurse Specialists, Health Care
Assistants, a line manager and administrators. Other hospice
services are available as necessary to meet patient needs.
However, interdependencies with non-specialist palliative
care providers are core to the service e.g., community
nurses, geriatricians, allied health professionals and social
care providers. Those using the service can access advice
and help around the clock, 365 days a year.

The service averages a caseload of 300 people at any

one time, of whom 85% have a non- cancer diagnosis
and 63% are aged over 85. To date, outcomes include
reduction of deaths in hospital (76% of patients have died
at home, compared with the average in the borough of
23%) and reduction in inappropriate hospital admissions
(BCC 2016-2017 service data). It has also increased patient
and family satisfaction and improved anticipatory care
planning. Resource implications of the proposed model
include an increase in key working some patients, rather
than the original plan, solely to assess and refer on, to
other services. This is in part due to the lack of services
for some patient groups e.g., people with dementia and
long-term neurological disorders who have high levels of
dependency and uncertainty around deterioration. In part,
the non-existent or fragile social networks of people living
on their own or with an elderly spouse, makes the on-going
connection with hospice care of extra importance.



Supplementary 2

Referrval Criteria for BCC and Standard Care community-
based palliative care services

Referral Criteria for BCC community-based palliative
care service
Any person thought to be in the last year(s) of life.
Indications for referral include:
% People with an Electronic Frailty Index Score of
>0.36—severe frailty, (over 13 deficits) Multiple
admissions to hospital in the last year;
% Increasing uncertainty;
< Deterioration;
% Precarious social support/network/carer burden and
escalation of concern;
%  Would benefit from ACP or discussions about the
future;
% Requires care co-ordination—currently falling
between services;
% A combination of two or more long term
comorbidities (rather than an acute event) including;
¢ Cancer

Cardiac diseases (heart failure)

Dementia

Endocrine (e.g., diabetes)

Neurological diseases (e.g., Parkinson’s, multiple

* & o o

sclerosis)
¢ Renal failure
¢ Respiratory disease

Referral Criteria for Standard Care community-based
palliative care service*

Patients are admitted into the service with advanced
cancer, motor neurone disease, HIV or any other advanced,
progressive and life limiting non-malignant disease. The
complexity of the illness needs the services of a specialist
team to achieve control of symptoms and to offer social,
psychological and spiritual support to the patient and family.
All referrals are prioritized according to the complexity of
problems presented.
*2014-currently under review



Supplementary 3

The Outcome Assessment and Complexity Collaborative
(OACCQ), a research project led by the Cicely Saunders
Institute KCL London, seeks to implement outcome
measures into routine clinical care to measure, demonstrate
and improve palliative care. OACC consists of a suite of fit-
for-purpose measures including:

Phase of Illness (POI)—developed in Australia about
20 years ago and now commonly used in many countries.
POI describes four distinct clinical stages of a palliative
patient’s illness: stable, unstable, deteriorating, and dying
(and deceased). Classified according to the care needs of
the patient and the family, and the suitability of the current
care plan. POI is validated for inter-rater reliability and
acceptability amongst clinicians (45).

Australia-modified Karnofsky Performance Status
(AKPS) (21). The patient’s overall performance status is
assessed in three dimensions: activity, work and self-care
scores in intervals of 10 from 100 (fully functioning to 0—

dead). It provides basic functional status information and
can be predictive of survival.

Integrated Palliative Care Outcome Scale (IPOS) (22)
(Herne and Higginson 1999) is a measure of global
symptom burden, which includes items that measure
physical, psychosocial, social and spiritual domains in
line with an impeccable holistic assessment. IPOS has
undergone intensive testing in both cancer and non-cancer
settings. IPOS has 17 items, common symptoms and
problems in palliative population; measures recorded on a
Likert scale, 0 absent to 4 overwhelming.

The timing of OACC measures has developed since its
inception in 2013. Currently Phase of Illness, AKPS and
IPOS are collected at first point of contact and then at a
change of phase or illness or every three months- whichever
is sooner. In order to demonstrate clinical difference, if any,
over time, data is collected ideally at the beginning and end
of every phase and at every phase change. Ideally, outcome
measures are captured before the patient is discharged.



Supplementary 4: sensitivity analysis, pairwise complete case analysis

Table S1 Comparison of average [mean (SD)] IPOS scores at first contact, by service

IPOS item BCC (n=906 first Phases), mean (SD) SC (n=1,6083 first Phases), mean (SD) P value (t-test)

Pain 688 1,200 <0.0001
1.0 (1.0) 1.4(1.9)

SoB 684 1,193 0.2776
1.0(1.2) 1.0(1.1)

Weakness 680 1,193 0.7001
2.3(1.1) 2.3 (1.0)

Nausea 663 1,181 <0.0001
0.2 (0.6) 0.5 (0.9)

Vomiting 674 1,188 <0.0001
0.1 (0.4) 0.3 (0.7)

Appetite 685 1,178 0.0815
1.5(1.2) 1.6(1.2)

Constipation 666 1,161 0.0001
0.5 (0.8) 0.7 (1.0)

Sore mouth 667 1,152 <0.0001
0.5 (0.9) 0.7 (0.9)

Drowsiness 677 1,179 <0.0001
1.4(1.3) 1.2(1.2)

Mobility 676 1,182 <0.0001
2.6 (1.1) 2.2(1.2)

Anxious 350 849 <0.0001
1.3(1.2) 1.6 (1.1)

Family worried 415 917 <0.0001
2.2(1.1) 25(1.1)

Depressed 339 805 0.7611
0.9 (1.0) (1.0

At peace 319 742 0.0034
1.3(1.2) 1.6(1.1)

Share feelings 312 789 0.5448
1.1(1.1) 1.1(1.1)

Information 308 769 0.0505
0.9 (1.0) 1.1(1.1)

Practical 405 890 0.0123
0.8 (0.9) 1.0 (1.0
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