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What is already known about the topic?

•• Palliative and end-of-life care interventions require proof of cost-effectiveness with the help of economic evaluations 
although some regulatory bodies allow higher cost-effectiveness thresholds.

•• There are significant differences between palliative and end-of-life care and other healthcare fields such that some 
mainstream economic evaluation methods are limited in their suitability.

•• There is currently a lack of methodological guidance for conducting economic evaluations in the field of palliative and 
end-of-life care.

Methodological challenges and potential 
solutions for economic evaluations of palliative 
and end-of-life care: A systematic review
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Abstract
Background: Given the increasing demand for palliative and end-of-life care, along with the introduction of costly new treatments, 
there is a pressing need for robust evidence on value. However, comprehensive guidance is missing on methods for conducting 
economic evaluations in this field.
Aim: To identify and summarise existing information on methodological challenges and potential solutions/recommendations for 
economic evaluations of palliative and end-of-life care.
Design: We conducted a systematic review of publications on methodological considerations for economic evaluations of adult 
palliative and end-of-life care as per our PROSPERO protocol CRD42020148160. Following initial searches, we conducted a two-stage 
screening process and quality appraisal. Information was thematically synthesised, coded, categorised into common themes and 
aligned with the items specified in the Consolidated Health Economic Evaluation Reporting Standards statement.
Data sources: The databases Medline, Embase, HTADatabase, NHSEED and grey literature were searched between 1 January 1999 
and 5 June 2023.
Results: Out of the initial 6502 studies, 81 were deemed eligible. Identified challenges could be grouped into nine themes: ambiguous 
and inaccurate patient identification, restricted generalisability due to poor geographic transferability of evidence, narrow costing 
perspective applied, difficulties defining comparators, consequences of applied time horizon, ambiguity in the selection of outcomes, 
challenged outcome measurement, non-standardised measurement and valuation of costs as well as challenges regarding a reliable 
preference-based outcome valuation.
Conclusion: Our review offers a comprehensive context-specific overview of methodological considerations for economic evaluations 
of palliative and end-of-life care. It also identifies the main knowledge gaps to help prioritise future methodological research 
specifically for this field.
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What this paper adds?

•• This study provides a comprehensive overview of all methodological considerations identified so far in the literature 
when conducting economic evaluations for adults receiving palliative and/or end-of-life care.

•• A 39-point summary has been developed for an easy overview of the main methodological challenges and potential 
solutions where available.

•• This study raises awareness of the necessary considerations for future research design, provides a roadmap for future 
research and can serve as a basis for developing future methodological guidelines.

Implications for practice, theory or policy

•• Neglecting context-specific factors during economic evaluations of palliative and end-of-life care can greatly influence 
the precision of cost-effectiveness results and hinder their comparability.

•• The identified themes, namely ambiguous and inaccurate patient identification, restricted generalisability due to poor 
geographic transferability of evidence, narrow costing perspective applied, difficulties defining comparators, conse-
quences of applied time horizon, ambiguity in the selection of outcomes, challenged outcome measurement, challenges 
regarding reliable preference-based outcome valuation, non-standardised measurement and valuation of costs, form 
the starting point for improving the comparability and standardisation of methods applied in future palliative and end-
of-life care economic evaluations.

•• Challenges relating to patient identification and outcome measurement in economic evaluations of palliative and end-
of-life care are intricately connected to and cannot easily be separated from clinical issues.

Introduction
Over the past century, there has been a significant decline 
in sudden deaths, resulting in a shift towards a growing 
population that is living longer and experiencing advanced 
stages of incurable chronic conditions as they approach 
the end of life.1 Ensuring a high quality of life and dignified 
death for these individuals poses new challenges for 
healthcare systems worldwide.2,3 In the light of new 
(expensive) medications and interventions, effective and 
efficient resource allocation is of great importance in the 
field of palliative and end-of-life care.4 Palliative care, 
which enhances the quality of life for patients and their 
families grappling with the challenges of life-threatening 
illnesses, encompasses end-of-life care as a crucial facet, 
particularly when patients are nearing the end of life.5,6 
The costs of care in the last year of life have been esti-
mated to make up 25%– 30% of all medical expenditure 
during a lifetime7,8 and are expected to rise even higher.9 
Therefore, research is required providing evidence for 
decisions on clinical guidelines and services.10

Economic evaluations, which analyse the costs and 
consequences of different courses of action,11 are 
widely used to assess the cost-effectiveness of health-
care interventions and to support decision making.12 
There are two main approaches to conducting economic 
evaluations: modelling studies and economic evalua-
tions alongside clinical trials. Modelling studies are rare 
in the palliative and end-of-life care field because of lim-
ited data availability, short follow-up times and the 
need to make numerous assumptions due to the indi-
vidual nature of patients’ disease courses and experi-
ences.13,14 Conducting economic evaluations alongside 

clinical trials, specifically randomised controlled trials, 
often presents methodological challenges, including the 
issue of missing data, particularly within the context of 
palliative and end-of-life care.15 Consequently, relatively 
few economic evaluations have been conducted in the 
palliative and end-of-life care field16,17 and among those 
that have been performed, only a small proportion are 
full cost-effectiveness studies.18,19 When conducted, 
such studies often involve high costs and limited gener-
alisability and do not generate the necessary evidence 
to inform decision making effectively.20 Ongoing discus-
sions are revolving around the potential influence of 
setting-specific methodological aspects for economic 
evaluations of palliative and end-of-life care. These set-
tings differ from other healthcare domains and pose 
unique challenges to mainstream economic evaluation 
methods. For example, palliative and end-of-life care 
interventions focus on the quality of dying and broader 
well-being, rather than extending life, which is not cap-
tured by the generic quality-of-life measures that are 
usually applied.21,22 Further, the role of relatives, which 
is particularly significant in this field,23,24 is often over-
looked in economic evaluations.25,26 It is crucial to con-
sider these context-specific conditions when designing 
economic evaluations in the palliative and end-of-life 
care field to ensure that valuable und useful evidence is 
generated for decision making. Therefore, in the EU pro-
ject ‘iLIVE – Live well, die well’, in which two palliative 
and end-of-life care economic evaluations will be exe-
cuted, we aim to incorporate context-specific recom-
mendations in our development of a methodological 
framework27 as such guidance is otherwise scarce. The 
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evidence-based guidance on the best methods for the 
design and execution of evaluative end-of-life care 
research provided by the authors of The Methods Of 
Researching End of Life Care (MORECare) statement, for 
example, only includes a few aspects regarding cost-
effectiveness. These are ‘integration into preliminary 
evaluations and testing feasibility of methods’, ‘taking a 
societal approach when assessing care costs’ and ‘justi-
fication of appropriate outcome measures to generate 
cost-effectiveness’.20 Therefore, the primary objective 
of this study was to conduct a systematic and compre-
hensive analysis of the literature to identify common 
methodological aspects and challenges encountered in 
economic evaluations of palliative and end-of-life care. 
Another aim was to consolidate and integrate existing 
recommendations and solutions addressing the chal-
lenges identified in order to enhance the methodologi-
cal framework for future economic evaluations in this 
field.

Methods
The study was a protocol-based systematic review 
(PROSPERO CRD42020148160) drafted in accordance 
with the reporting guidance provided by the Preferred 
Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) 2020 guidelines (Supplemental 
Tables 1 and 2 in the Appendix).28 Additionally, we have 
published a protocol paper that provides detailed infor-
mation on our methods.29

Search strategy
We collaborated with an information specialist to review 
and develop tailored search strings for methodological 
aspects of palliative care health economics. These strings 

combined MeSH terms and free text words and were 
adapted for various databases (Supplemental Table 3 in 
the Appendix). Our search was limited to English, German, 
Dutch, French or Spanish articles. We conducted searches 
in MEDLINE, EMBASE, Cochrane Library, NHS EE and 
screened relevant websites, including health economic 
associations and HTA bodies, for grey literature such as 
guidelines and reports. The search covered articles pub-
lished from 1 January 1999 to 31 December 2019, with an 
update on 5 June 2023. Additionally, we retrieved articles 
from reference lists and recommendations from the iLIVE 
consortium.

Screening and eligibility
Publications were imported to EndNote X8, where dupli-
cates were removed. Two screening rounds were per-
formed (title/abstract then full article) using the inclusion 
criteria outlined in Table 1. Any disagreements were 
resolved within the research team. To assess screening 
reliability, the kappa statistic value was calculated. The 
review included multiple study designs and various qual-
ity appraisal tools were applied accordingly, such as the 
JBI critical appraisal checklist for case reports, text and 
opinion papers.30

Data extraction, assessment and analysis
We used standardised data extraction forms to gather 
information from the publications we included, like  
bibliographical information and study design details. 
Narrative synthesis, a method used in qualitative 
research, was used to summarise the information in 
the articles.31 We reviewed the studies and systemati-
cally collected information regarding the type of me- 
thodological aspects described. Our focus was on 

Table 1. Eligibility criteria.

Population Adults, 18 years and older with
-  palliative care (‘. . .an approach that improves the quality of life of patients and their families facing the 

problems associated with life-threatening illness, through the prevention and relief of suffering by means 
of early identification and impeccable assessment and treatment of pain and other problems, physical, 
psychosocial, and spiritual’5) or

- end-of-life care (as a form of palliative care, when the patient is close to the end of life6)
needs in any care setting (e.g. hospitals, nursing homes, hospices or patients’ own homes).
In cases where studies did not define the terms ‘palliative care’ or ‘end-of-life care’ in the publication, the 
decision to include them was determined based on the described treatment goal for the patient population. 
Studies were included if it was evident from their description that they focused on a patient population where 
the main aim was symptom reduction. When the primary aim had a curative intent, the study was excluded.
No restrictions were applied based on underlying diseases or patient characteristics.

Study design A range of study types were considered focusing on the methodology of economic evaluations in the field 
of palliative and end-of-life care. These included systematic reviews (including meta-analyses), narrative 
reviews, observational or interventional studies, discussions and commentaries (including editorials), 
economic guidelines and checklists as well as qualitative studies.

Outcome Methodological aspects and/or recommendations for conducting economic evaluations in palliative and end-
of-life care described in the literature.



88 Palliative Medicine 38(1)

Ta
bl

e 
2.

 O
ve

rv
ie

w
 o

f m
et

ho
do

lo
gi

ca
l c

ha
lle

ng
es

 a
nd

 p
ot

en
tia

l s
ol

ut
io

ns
 id

en
tif

ie
d 

in
 th

e 
in

cl
ud

ed
 li

te
ra

tu
re

.

O
ve

ra
rc

hi
ng

 th
em

e
Id

en
tif

ie
d 

ch
al

le
ng

es
Id

en
tif

ie
d 

re
co

m
m

en
da

tio
ns

/p
ot

en
tia

l s
ol

ut
io

ns

(1
)  A

m
bi

gu
ou

s a
nd

 In
ac

cu
ra

te
 P

at
ie

nt
 

Id
en

tif
ic

at
io

n
De

fin
iti

on
 A

m
bi

gu
ity

 &
 In

ac
cu

ra
te

 P
at

ie
nt

 Id
en

tif
ic

at
io

n
- N

o 
st

an
da

rd
ise

d 
w

ay
 o

f d
et

er
m

in
in

g 
en

d-
of

-li
fe

 o
ns

et
,98

 n
o 

sin
gl

e 
so

ur
ce

 a
va

ila
bl

e 
fo

r 
ac

cu
ra

te
 p

ro
gn

os
is.

98

- L
ab

el
lin

g 
an

d 
co

m
m

un
ic

at
in

g 
te

rm
in

al
 st

at
us

 p
os

es
 c

ha
lle

ng
es

, a
ffe

ct
in

g 
en

d-
of

-li
fe

 tr
ia

l 
pa

rt
ic

ip
at

io
n.

15

- N
o 

IC
D-

10
 c

od
e 

fo
r ‘

pa
lli

at
iv

e 
ca

re
 e

nc
ou

nt
er

’.94

- Id
en

tif
ic

at
io

n 
vi

a 
ca

re
 p

ro
ce

ss
, a

sk
in

g 
pa

tie
nt

s a
bo

ut
 th

ei
r s

ta
tu

s,
 re

fin
ed

 p
ro

gn
os

tic
 

cr
ite

ria
 m

od
el

s,
 d

ia
gn

os
is.

45

- P
ro

fe
ss

io
na

ls’
 e

xp
ec

ta
tio

ns
 a

nd
 p

ro
gn

os
tic

 m
od

el
s t

o 
re

fin
e 

pa
tie

nt
 li

fe
-e

xp
ec

ta
nc

y 
as

se
ss

m
en

t.98

Pa
tie

nt
 S

el
ec

tio
n 

Bi
as

- C
on

ce
rn

s a
bo

ut
 st

ud
y 

bu
rd

en
, p

at
ie

nt
 h

ea
lth

 a
nd

 p
er

ce
iv

ed
 in

te
rv

en
tio

n 
be

ne
fit

s m
ay

 
hi

nd
er

 p
at

ie
nt

 re
cr

ui
tm

en
t.45

,7
0,

76
,8

5

-C
ha

lle
ng

e 
to

 re
ac

h 
un

de
rr

ep
re

se
nt

ed
 v

ul
ne

ra
bl

e 
po

pu
la

tio
ns

 fo
r r

es
ea

rc
h.

70

-O
bs

ta
cl

es
 in

 o
bt

ai
ni

ng
 p

at
ie

nt
s’

 in
fo

rm
ed

 c
on

se
nt

.15
,6

9

- C
er

ta
in

 th
er

ap
ie

s h
av

e 
du

al
 p

al
lia

tiv
e 

an
d 

cu
ra

tiv
e 

pu
rp

os
es

10
6  a

nd
 th

e 
tim

in
g 

of
 

in
iti

at
in

g 
sp

ec
ifi

c 
pa

lli
at

iv
e 

ca
re

 se
rv

ic
es

 v
ar

ie
s w

id
el

y 
in

 th
e 

ta
rg

et
 p

op
ul

at
io

n.
85

- A
pp

lic
at

io
n 

of
 p

op
ul

at
io

n-
w

id
e 

st
ud

y 
re

cr
ui

tm
en

t u
sin

g 
re

gi
st

ry
 d

at
a 

(e
.g

. t
he

 A
ll 

Pa
tie

nt
 R

ev
ise

d 
Di

ag
no

sis
 R

el
at

ed
 G

ro
up

 (A
PR

-D
RG

)18
,6

7,
68

 o
r t

he
 A

N
-S

N
AP

 c
la

ss
ifi

ca
tio

n 
sy

st
em

99
).

- B
ef

or
e-

an
d-

af
te

r q
ua

si-
ex

pe
rim

en
ta

l s
tu

dy
 d

es
ig

ns
 m

ay
 m

in
im

ise
 se

le
ct

io
n 

bi
as

 
co

nc
er

ns
 in

 c
on

cu
rr

en
t t

re
at

m
en

t a
nd

 c
om

pa
ris

on
 g

ro
up

 st
ud

ie
s.

97

- E
du

ca
tin

g 
st

af
f a

nd
 p

at
ie

nt
s a

bo
ut

 th
e 

na
tu

re
 o

f a
 st

ud
y,

 a
ss

oc
ia

te
d 

tim
e,

 e
ffo

rt
, r

isk
s 

an
d 

be
ne

fit
s t

o 
al

le
vi

at
e 

th
e 

pe
rc

ei
ve

d 
st

ud
y 

bu
rd

en
.70

(2
)  R

es
tr

ic
te

d 
Ge

ne
ra

lis
ab

ili
ty

 d
ue

 to
 P

oo
r 

Ge
og

ra
ph

ic
 T

ra
ns

fe
ra

bi
lit

y 
of

 E
vi

de
nc

e
Re

st
ric

te
d 

Ge
ne

ra
lis

ab
ili

ty
-d

ue
 to

 h
ig

h 
ca

re
 c

us
to

m
isa

tio
n.

16
,4

2,
52

,7
1,

83
,9

5,
10

5
-Id

en
tif

ic
at

io
n 

of
 tr

an
sf

er
ab

le
 a

nd
 lo

ca
lly

 d
ep

en
de

nt
 in

te
rv

en
tio

n 
ch

ar
ac

te
ris

tic
s.

60

- S
eg

m
en

ta
tio

n 
of

 h
et

er
og

en
eo

us
 p

al
lia

tiv
e 

ca
re

 p
op

ul
at

io
n 

in
to

 m
or

e 
ho

m
og

en
eo

us
 

gr
ou

ps
 d

ur
in

g 
st

ud
y 

pl
an

ni
ng

.98

Li
m

ite
d 

Tr
an

sf
er

ab
ili

ty
-o

f r
es

ul
ts

 a
cr

os
s h

ea
lth

 c
ar

e 
sy

st
em

s (
e.

g.
 d

ue
 to

 d
iff

er
en

t h
ea

lth
 c

ar
e 

st
ru

ct
ur

es
).10

7
- A

pp
lic

at
io

n 
of

 c
om

pa
ra

tiv
e 

da
ta

 c
ol

le
ct

io
n 

to
ol

s a
nd

 a
dj

us
tm

en
t o

f s
tu

dy
 d

es
ig

n 
to

 th
e 

gi
ve

n 
co

nt
ex

t.40
,5

3

(3
) N

ar
ro

w
 C

os
tin

g 
Pe

rs
pe

ct
iv

e 
Ap

pl
ie

d
N

ar
ro

w
 H

os
pi

ta
l/P

ay
er

/H
ea

lth
 C

ar
e 

Pe
rs

pe
ct

iv
e

-p
ro

vi
de

s b
ia

se
d 

pi
ct

ur
e 

of
 e

ffe
ct

s a
nd

 c
os

ts
.47

,5
3,

96
-A

do
pt

io
n 

of
 so

ci
et

al
 p

er
sp

ec
tiv

e.
17

,2
4–

26
,5

2,
53

,7
6,

90
,9

5

- A
pp

lic
at

io
n 

of
 tw

o 
re

fe
re

nc
e 

ca
se

s (
he

al
th

/s
oc

ia
l c

ar
e 

an
d 

so
ci

et
al

) i
n 

co
st

-e
ffe

ct
iv

en
es

s 
pl

an
es

 to
 sa

tis
fy

 d
iv

er
se

 in
fo

rm
at

io
n 

ne
ed

s.
17

,6
2

-M
ul

ti-
ag

en
cy

 c
os

t c
on

se
qu

en
ce

 a
na

ly
se

s t
o 

as
se

ss
 se

ct
or

-s
pe

ci
fic

 c
os

t c
om

po
ne

nt
s.

53

(4
)  D

iff
ic

ul
tie

s D
ef

in
in

g 
Co

m
pa

ra
to

rs
Di

ffi
cu

lty
 in

 D
ef

in
in

g 
Co

m
pa

ra
to

rs
- D

ef
in

in
g 

co
m

pa
ra

to
rs

 in
 e

co
no

m
ic

 e
va

lu
at

io
ns

 o
f p

al
lia

tiv
e 

an
d 

en
d-

of
-li

fe
 c

ar
e 

is 
ch

al
le

ng
in

g 
du

e 
to

:
- t

he
 h

ol
ist

ic
 a

nd
 in

di
vi

du
al

 n
at

ur
e 

of
 th

e 
in

te
rv

en
tio

ns
- d

iff
er

en
t t

re
at

m
en

ts
 u

nd
er

 th
e 

la
be

l o
f p

al
lia

tiv
e 

ca
re

 v
ar

yi
ng

 b
et

w
ee

n 
di

ag
no

sis
 a

nd
 

pr
og

no
sis

.97

- P
re

ci
se

 d
oc

um
en

ta
tio

n 
is 

ne
ed

ed
 o

f e
le

m
en

ts
 o

f s
ta

nd
ar

d 
ca

re
, t

he
 in

te
rv

en
tio

n 
te

st
ed

 
an

d 
th

e 
di

ffe
re

nc
es

 b
et

w
ee

n 
th

em
.

- A
pp

lic
at

io
n 

of
 a

de
qu

at
e 

st
at

ist
ic

al
 m

et
ho

ds
 (e

.g
. m

ul
tiv

ar
ia

te
 m

od
el

s)
 to

 d
ee

pe
n 

un
de

rs
ta

nd
in

g 
of

 th
e 

fa
ct

or
s d

riv
in

g 
th

e 
re

su
lts

.15

(5
) C

on
se

qu
en

ce
s o

f A
pp

lie
d 

Ti
m

e 
Ho

riz
on

Co
ns

eq
ue

nc
es

 o
f A

pp
lie

d 
Ti

m
e 

Ho
riz

on
- T

he
 le

ng
th

 o
f t

im
e 

ov
er

 w
hi

ch
 th

e 
co

st
s a

nd
 c

on
se

qu
en

ce
s o

f t
he

 in
te

rv
en

tio
ns

 m
ay

 
in

flu
en

ce
 th

e 
ty

pe
 o

f c
os

ts
 c

on
sid

er
ed

 a
nd

 th
e 

co
st

 sa
vi

ng
 p

ot
en

tia
l o

f a
n 

in
te

rv
en

tio
n.

65

- T
he

 ti
m

e 
ho

riz
on

 sh
ou

ld
 a

lig
n 

w
ith

 th
e 

in
te

nd
ed

 e
ffe

ct
s a

nd
 c

ap
tu

re
 th

e 
re

le
va

nt
 c

os
ts

. 
Fo

r e
xa

m
pl

e,
 sh

or
t-

te
rm

 h
or

izo
ns

 in
 IC

U
s m

ay
 fo

cu
s o

n 
va

ria
bl

e 
co

st
s l

ik
e 

dr
ug

s w
hi

le
 

lo
ng

er
-t

er
m

 h
or

izo
ns

 re
qu

ire
 a

ss
es

sin
g 

bo
th

 v
ar

ia
bl

e 
an

d 
fix

ed
 c

os
ts

 to
 re

fle
ct

 c
os

ts
 

ac
cu

ra
te

ly
.65

(6
) A

m
bi

gu
ity

 in
 th

e 
Se

le
ct

io
n 

of
 O

ut
co

m
es

It 
is 

un
cl

ea
r w

he
th

er
 to

 g
iv

e 
Pr

ef
er

en
ce

 to
 G

en
er

ic
 o

r C
on

te
xt

-S
pe

ci
fic

 O
ut

co
m

e 
M

ea
su

re
s.

16
,1

7,
45

,4
7,

50
,6

2,
72

,7
4,

76
,7

8,
80

–8
2,

84
,8

5,
87

,8
8

-A
pp

lic
at

io
n 

of
 c

on
te

xt
-s

pe
ci

fic
 o

ut
co

m
e 

m
ea

su
re

s.
74

,8
7

- A
pp

lic
at

io
n 

of
 o

ut
co

m
es

 w
ith

 a
 n

ar
ro

w
 fo

cu
s o

n 
th

e 
pr

oc
es

s a
nd

 a
im

 o
f t

he
 te

st
ed

 
in

te
rv

en
tio

n.
76

- T
es

tin
g 

w
el

l-e
st

ab
lis

he
d,

 g
en

er
ic

 m
ea

su
re

s a
lo

ng
 w

ith
 d

ise
as

e-
sp

ec
ifi

c 
on

es
.20

,4
6,

48
,4

9,
63

,7
4,

76
,8

8

N
eg

le
ct

in
g 

Ef
fe

ct
s o

n 
Re

la
tiv

es
 a

lth
ou

gh
 th

ei
r w

el
l-b

ei
ng

 m
ay

 b
e 

he
av

ily
 a

ffe
ct

ed
 b

y 
in

fo
rm

al
 c

ar
e 

gi
vi

ng
.41

,4
3,

82
,8

3
-O

ut
co

m
e 

an
d 

co
st

 im
pa

ct
s f

or
 p

at
ie

nt
s’

 re
la

tiv
es

 m
us

t n
ot

 b
e 

ov
er

lo
ok

ed
.44

,7
7,

82

-A
ss

es
sm

en
t n

ee
ds

 to
 b

e 
im

pr
ov

ed
17

 a
nd

 n
ew

 a
ss

es
sm

en
t t

oo
ls 

te
st

ed
.86

(C
on

tin
ue

d)



Fischer et al. 89

O
ve

ra
rc

hi
ng

 th
em

e
Id

en
tif

ie
d 

ch
al

le
ng

es
Id

en
tif

ie
d 

re
co

m
m

en
da

tio
ns

/p
ot

en
tia

l s
ol

ut
io

ns

7)
  C

ha
lle

ng
ed

 O
ut

co
m

e 
M

ea
su

re
m

en
t 

by
 M

iss
in

g 
Da

ta
 a

nd
 n

o 
Co

ns
en

su
s o

n 
As

se
ss

m
en

t M
et

ho
d

Hi
gh

 A
tt

rit
io

n 
Ra

te
s a

nd
 F

re
qu

en
t U

nf
ea

sib
le

 D
ire

ct
 A

ss
es

sm
en

t
-H

ig
h 

at
tr

iti
on

 ra
te

s p
os

e 
a 

ch
al

le
ng

e 
to

 th
e 

m
ea

su
re

m
en

t o
f e

ffe
ct

iv
en

es
s.

26

- P
ro

xy
 a

ss
es

sm
en

t i
s f

re
qu

en
tly

 re
qu

ire
d 

du
e 

to
 p

at
ie

nt
s’

 fr
ai

lty
 a

nd
 in

ab
ili

ty
 to

 p
ro

vi
de

 
da

ta
. H

ow
ev

er
, i

t r
em

ai
ns

 u
nc

er
ta

in
 w

hi
ch

 so
ur

ce
 o

f p
ro

xy
 a

ss
es

sm
en

t i
s t

he
 m

os
t 

re
lia

bl
e.

35

-R
ig

or
ou

s p
la

nn
in

g 
an

d 
su

ffi
ci

en
t f

un
di

ng
 a

re
 re

qu
ire

d.
20

,4
0,

41

-D
es

ig
n 

ra
nd

om
ise

d 
tr

ia
ls 

ad
eq

ua
te

ly
 p

ow
er

ed
 fo

r e
co

no
m

ic
 e

va
lu

at
io

ns
.97

- T
he

 la
ck

 o
f a

ss
es

sm
en

t o
f s

el
f-r

ep
or

te
d 

ou
tc

om
es

 in
 st

an
da

rd
 p

at
ie

nt
 c

ar
e 

hi
nd

er
s t

he
 

ab
ili

ty
 to

 li
nk

 d
at

a 
an

d 
co

nd
uc

t b
ro

ad
er

 o
r s

ec
on

da
ry

 a
na

ly
se

s.
94

-R
ec

en
t e

m
pi

ric
al

 e
va

lu
at

io
ns

 in
di

ca
te

:
- in

sig
ni

fic
an

t d
iff

er
en

ce
s b

et
w

ee
n 

te
rm

in
al

 lu
ng

 c
an

ce
r p

at
ie

nt
s’

 a
nd

 n
ur

se
s’

 E
Q

-5
D 

sc
or

es
.89

- p
ro

xy
 a

ss
es

sm
en

t (
IC

EC
AP

-S
CM

) s
ee

m
s t

o 
be

 o
nl

y 
ch

al
le

ng
in

g 
fo

r r
es

po
nd

en
ts

 w
ith

 
lim

ite
d 

. .
 .k

no
w

le
dg

e 
of

 th
e 

pa
tie

nt
,35

 w
ith

 c
lo

se
 fr

ie
nd

s/
fa

m
ily

 p
ro

vi
di

ng
 th

e 
m

os
t 

co
ns

ist
en

t r
es

po
ns

es
.10

0

- F
ur

th
er

 re
se

ar
ch

 is
 n

ee
de

d 
to

 a
ss

es
s t

he
 fe

as
ib

ili
ty

 o
f r

ou
tin

e 
da

ta
 c

ol
le

ct
io

n35
 a

nd
 to

 
va

lid
at

e 
th

e 
us

e 
of

 p
ro

xy
 a

ss
es

sm
en

ts
 in

 th
is 

fie
ld

.45

(8
)  C

ha
lle

ng
es

 R
eg

ar
di

ng
 R

el
ia

bl
e 

Pr
ef

er
en

ce
-B

as
ed

 O
ut

co
m

e 
Va

lu
at

io
n

Va
lu

es
 m

ay
 n

ot
 R

ef
le

ct
 P

at
ie

nt
 P

re
fe

re
nc

es
- P

re
fe

re
nc

e-
ba

se
d 

ou
tc

om
e 

va
lu

es
 a

re
 o

ft
en

 d
er

iv
ed

 fr
om

 th
e 

ge
ne

ra
l p

op
ul

at
io

n 
an

d 
no

t d
ire

ct
ly

 fr
om

 e
nd

-o
f-l

ife
 p

at
ie

nt
s.

45

- V
al

ue
s f

ro
m

, f
or

 e
xa

m
pl

e,
 c

ar
e 

pr
of

es
sio

na
ls 

w
ith

 b
et

te
r i

ns
ig

ht
s i

nt
o 

th
e 

re
le

va
nc

e 
of

 
ce

rt
ai

n 
ca

pa
bi

lit
ie

s s
ho

ul
d 

be
 e

xp
lo

re
d.

45

Ap
pl

ic
at

io
n 

of
 G

en
er

ic
 Q

ua
lit

y-
of

-L
ife

 In
st

ru
m

en
ts

- D
om

ai
ns

 re
le

va
nt

 to
 p

al
lia

tiv
e 

ca
re

 m
ay

 b
e 

m
iss

ed
 a

s n
on

-s
pe

ci
fic

 q
ua

lit
y-

of
-li

fe
 

m
ea

su
re

m
en

t t
oo

ls 
ar

e 
co

m
m

on
ly

 u
se

d 
to

 e
lic

it 
pr

ef
er

en
ce

s a
bo

ut
 d

yi
ng

 in
 p

al
lia

tiv
e 

ca
re

.84

- In
st

ru
m

en
ts

 u
se

d 
to

 e
lic

it 
pr

ef
er

en
ce

s a
bo

ut
 d

yi
ng

 sh
ou

ld
 in

cl
ud

e 
es

se
nt

ia
l d

om
ai

ns
 

su
ch

 a
s ‘

pr
ep

ar
at

io
n 

fo
r d

ea
th

’ a
nd

 ‘m
an

ag
in

g 
af

fa
irs

’, 
as

 fo
r e

xa
m

pl
e 

de
m

on
st

ra
te

d 
in

 
th

e 
En

d-
of

-L
ife

 P
re

fe
re

nc
es

 In
te

rv
ie

w
 (E

LP
I).

10
5

Va
ria

tio
n 

in
 th

e 
va

lu
at

io
n 

of
 P

at
ie

nt
-R

ep
or

te
d 

O
ut

co
m

e 
M

ea
su

re
s (

PR
O

M
s)

- R
es

po
nd

en
ts

 m
ay

 a
ss

ig
n 

va
lu

es
 to

 a
sp

ec
ts

 o
f c

ar
e 

th
at

 c
on

tr
ad

ic
t t

he
 u

nd
er

ly
in

g 
qu

al
ity

 
pa

ra
di

gm
.87

- P
at

ie
nt

s m
ay

 c
ho

os
e 

no
t t

o 
us

e 
ce

rt
ai

n 
se

rv
ic

es
 b

ut
 p

ut
 v

al
ue

 o
n 

th
ei

r a
va

ila
bi

lit
y.

37
,8

5,
87

- T
he

 a
va

ila
bi

lit
y 

of
 se

rv
ic

es
 a

lo
ng

sid
e 

ac
tu

al
 u

se
 o

f t
he

m
 sh

ou
ld

 b
e 

co
ns

id
er

ed
 in

 e
nd

-o
f-

lif
e 

ca
re

 e
va

lu
at

io
ns

.85

- E
va

lu
at

in
g 

ca
re

 p
ac

ka
ge

s i
ns

te
ad

 o
f i

nd
iv

id
ua

l c
om

po
ne

nt
s m

ay
 h

el
p 

de
te

ct
 su

ch
 

ph
en

om
en

a.
87

(9
)  N

on
-S

ta
nd

ar
ise

d 
M

ea
su

re
m

en
t a

nd
 

Va
lu

at
io

n 
of

 C
os

ts
N

on
-S

ta
nd

ar
di

se
d 

Co
st

 E
st

im
at

io
n 

M
et

ho
ds

- d
ue

 to
 w

ea
k 

st
ud

y 
de

sig
ns

, v
ar

yi
ng

 ti
m

e 
po

in
ts

 o
f a

ss
es

sm
en

t, 
la

ck
 o

f c
ro

ss
-s

ec
to

ra
l 

da
ta

 c
ol

le
ct

io
n.

26
,4

1,
42

,4
7,

51
,5

3,
54

,6
4,

85
,9

2,
93

- A
lo

ng
sid

e 
a 

co
m

pr
eh

en
siv

e 
re

fle
ct

io
n 

on
 p

al
lia

tiv
e 

an
d 

en
d-

of
-li

fe
 h

ea
lth

 a
nd

 so
ci

al
 

ca
re

 c
os

ts
 (e

.g
. f

or
 h

os
pi

ce
 c

ar
e)

, t
he

 e
ffe

ct
s o

n 
ot

he
r s

ec
to

rs
 (s

o-
ca

lle
d 

‘s
pi

ll-
ov

er
 

co
st

s’
) a

lso
 n

ee
d 

to
 b

e 
co

ns
id

er
ed

 (e
.g

. l
os

t p
ro

du
ct

iv
ity

).53
,8

5

- C
ar

ef
ul

 c
on

sid
er

at
io

n 
of

 th
e 

as
se

ss
m

en
t m

om
en

t t
o 

ca
pt

ur
e 

flu
ct

ua
tin

g 
co

st
s a

nd
 

lo
ng

itu
di

na
l a

ss
es

sm
en

t s
ho

ul
d 

st
ar

t e
ar

ly
 e

no
ug

h.
16

,1
7,

52

-In
cl

us
io

n 
of

 a
ffe

ct
ed

 fa
m

ily
 n

et
w

or
k 

(t
he

 th
re

e 
cl

os
es

t i
nd

iv
id

ua
ls 

at
 le

as
t)

.51

Co
st

 a
ss

es
sm

en
t i

s c
ha

lle
ng

ed
 b

y 
De

fin
iti

on
 P

ro
bl

em
s e

sp
ec

ia
lly

 re
ga

rd
in

g 
in

fo
rm

al
 

ca
re

(g
iv

er
s)

, (
be

gi
nn

in
g 

of
) c

ar
eg

iv
in

g 
tim

e 
an

d 
an

 in
ab

ili
ty

 to
 d

ist
in

gu
ish

 c
os

ts
 re

la
te

d 
to

 
ad

va
nc

ed
 d

ise
as

e 
an

d 
na

tu
ra

l d
et

er
io

ra
tio

n 
fr

om
 th

os
e 

re
la

te
d 

to
 in

te
rv

en
tio

n.
61

- M
or

e 
re

lia
bl

e 
lo

ng
itu

di
na

l q
ua

nt
ifi

ca
tio

n 
of

 in
fo

rm
al

 c
ar

e-
re

la
te

d 
co

st
s a

nd
 c

ar
er

 ti
m

e 
in

st
ea

d 
of

 st
an

da
rd

 c
os

ts
 u

sin
g 

re
le

va
nt

 c
os

t-
dr

iv
in

g 
fa

ct
or

s.
41

- D
ev

el
op

m
en

t/
ap

pl
ic

at
io

n 
of

 st
an

da
rd

ise
d,

 u
na

m
bi

gu
ou

sly
 d

ef
in

ed
 c

os
t i

te
m

s a
im

in
g 

fo
r 

a 
co

m
pr

eh
en

siv
e 

co
st

in
g 

fr
am

ew
or

k 
co

ve
rin

g 
m

ul
tip

le
 se

ct
or

s.
16

,4
2,

73

- S
tr

on
ge

r s
tu

dy
 d

es
ig

ns
 a

nd
 n

ov
el

 a
pp

ro
ac

he
s (

e.
g.

 m
od

el
lin

g)
 to

 e
xp

lo
re

 m
or

e 
ac

cu
ra

te
 

co
st

 e
st

im
at

es
.16

,5
3

- L
oc

al
 v

al
id

at
io

n 
of

 c
on

te
xt

ua
lly

 re
le

va
nt

 a
nd

 se
ns

iti
ve

 d
at

a 
co

lle
ct

io
n 

to
ol

s f
or

 re
lia

bl
e 

da
ta

.41

N
o 

co
ns

en
su

s o
n 

Pr
ef

er
re

d 
Da

ta
 C

ol
le

ct
io

n 
To

ol
 fo

r p
al

lia
tiv

e 
an

d 
en

d-
of

-li
fe

 c
ar

e 
pa

tie
nt

 
an

d 
fa

m
ily

 c
os

ts
.40

,4
1,

54
- Ir

re
sp

ec
tiv

e 
of

 th
e 

m
et

ho
d,

 c
on

sid
er

at
io

n 
of

 se
ns

iti
ve

 d
el

iv
er

y/
pa

rt
ic

ip
an

t e
ng

ag
em

en
t, 

m
at

ch
in

g 
re

se
ar

ch
 q

ue
st

io
ns

 a
nd

 e
ng

ag
em

en
t b

ui
ld

in
g 

by
 c

on
du

ct
in

g 
in

iti
al

 fa
ce

-t
o-

fa
ce

 in
te

rv
ie

w
s.

40

- M
in

im
ise

 re
ca

ll 
bi

as
 b

y 
ad

di
ng

 sp
ec

ifi
c 

su
rv

ey
 in

st
ru

ct
io

ns
 o

n 
co

un
tin

g/
tim

e 
fr

am
es

.40
,5

6,
91

Co
st

s R
el

at
ed

 to
 P

at
ie

nt
s’

 A
bs

en
ce

 fr
om

 W
or

k 
ar

e 
in

su
ffi

ci
en

tly
 d

oc
um

en
te

d 
an

d 
hi

gh
ly

 
de

pe
nd

en
t o

n 
th

e 
va

lu
at

io
n 

m
et

ho
d 

ap
pl

ie
d.

55
,6

4
- E

ar
ly

 st
ar

tin
g,

 lo
ng

itu
di

na
l c

os
t a

ss
es

sm
en

t t
o 

ca
pt

ur
e 

flu
ct

ua
tin

g 
pr

od
uc

tiv
ity

 
de

cl
in

es
.64

- A
pp

lic
at

io
n 

of
 m

ar
ke

t w
ag

es
 to

 d
oc

um
en

t n
et

 e
ffe

ct
 o

f p
al

lia
tiv

e 
ca

re
 o

n 
w

or
k 

pr
od

uc
tiv

ity
 c

ha
ng

es
.64

Ta
bl

e 
2.

 (C
on

tin
ue

d)



90 Palliative Medicine 38(1)

understanding the specific methodological challenges, 
the potential impact of these challenges on the evalua-
tion results and any recommended solutions. The rele-
vant information was discussed by the authors, coded 
and then categorised into overarching descriptive 
themes. We investigated similarities and differences 
between the findings by theme and examined the 
effect of possible determinants, such as study type or 
investigated patient population, on the reported infor-
mation. The identified themes were assigned to the 
reporting items specified in the Consolidated Health 
Economic Evaluation Reporting Standards (CHEERS) 
statement, a standard guide for reporting economic 
evaluations and ensuring their identification, interpret-
ability and usefulness.32 This process was guided by the 
recommendations provided by the Cochrane Consumers 
and Communication Review Group.33

Results

Search results
Figure 1, the PRISMA flowchart, summarises the search 
process. Out of the 6531 initial references, 81 papers met 
our inclusion criteria with 98% inter-rater agreement. The 
papers included reported on both palliative care and end-
of-life care, unless explicitly stated otherwise.

Study characteristics
Supplemental Table 4 (Appendix) summarises the main 
characteristics of the studies included. The majority were 
published in the past 10 years (N = 59 (70%)). The largest 
group of first authors (41%) was affiliated with institutions 
in the UK,15,16,20,22,26,34–61 followed by the USA (13%).62–71 
Study types and their focus varied widely, including sys-
tematic reviews and meta-analyses,17,26,41,52–54,72,73 quali-
tative studies35,36,40,44,49,50,51,58,74 and studies describing, 
for example, the development and/or concept of an out-
come measure, testing its validity. The overall quality of 
the studies included was high and none was excluded 
based on low quality appraisal scores.

Synthesis
In total, we identified challenges that can be grouped 
into nine themes, with most of the studies relating  
to three of them: ambiguity in the selection of  
outcomes,16,17,20–22,26,34–50,62,63,72,74–88, non-standardised 
measurement and valuation of costs,15,17,26,40–42,47,51–

57,61,64,65,73,85,89–93 and narrow costing perspective app- 
lied.17,20,24–26,52,53,62,64,73,76,90,94–96 Other methodological 
challenges identified related to ambiguous and inaccu-
rate patient identification,15,45,67–70,76,85,94,96–99 restricted 
generalisability due to poor geographic transferability 

Figure 1. PRISMA 2020 flow diagram.
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of evidence,16,40,42,43,52,53,60,71,85,96,98 difficulties defining 
comparators,15,97 consequences of applied time hori-
zon,65 challenged outcome measurement35,45,57,89,97,100 
and challenges regarding a reliable preference-based 
outcome valuation.37,45,58,59,66,72,84,85,87,101–105

Table 2 provides an overview of all of the challenges 
and potential solutions identified in the literature catego-
rised by methodological theme (Themes 1–9). Although 
our systematic review identified nine groups of chal-
lenges, we did not find any information pertaining to the 
following CHEERS checklist reporting items: discount rate, 
currency, rational of model, assumptions, characterising 
heterogeneity, distributional effects and uncertainty or 
engagement with patients. Detailed discussions of the 
methodological issues that are of particular importance in 
economic evaluations are provided in the following sub-
sections (Themes 2, 3, 5, 6, 8 and 9). Three themes, 
namely challenges related to patient identification 
(Theme 1), defining comparators (Theme 4) and outcome 
measurement (Theme 7) in economic evaluations of pal-
liative and end-of-life care are intricately connected to 
and cannot easily be separated from clinical issues. Given 
their broad implications beyond economic evaluations, 
these challenges are included in the overview table (Table 
2) for completeness but are not discussed extensively in 
the results section.

Theme 2: Restricted generalisability due to 
poor geographic transferability of evidence
The generalisability of palliative and end-of-life care eco-
nomic evaluations may be limited, even with detailed 
descriptions of the geographical location and the health-
care setting in which the intervention was carried out.16,71 
Highly customised care delivery, even within disease 
groups and the influence of local and regional factors (e.g. 
differences in care teams, religion and cultures)42,52,83,95,105 
contribute to these limitations. As healthcare system 
funding varies across countries, the burden on patients 
and families, as measured by the impact of informal care 
costs52 and healthcare-related out-of-pocket expenses 
during the last year of life, also varies accordingly. For 
instance, in Europe, these costs can range from 2% to 25% 
of median household income.108 The transferability of pal-
liative and end-of-life care economic evaluation results to 
low and middle-income countries is especially limited. 
Therefore, there is a need for more studies to be con-
ducted directly in these countries42,52,53 to assess the 
applicability of methods.107 However, due to poor pallia-
tive care development, limited public financing and prac-
tical obstacles, such studies are still rare.85,96

Recommendations. The transferability of results across 
healthcare systems requires international collabora-
tion,43,53 the identification and separation of locally 

dependent and transferable intervention characteristics60 
and the stratification of heterogeneous palliative popula-
tions into more similar subgroups during study planning.98 
Standardised data collection methods facilitate interna-
tional comparative economic data53 which would be 
needed for valid cross-country comparisons of costs and 
outcomes. These methods should also account for coun-
try- or region-specific factors, such as the association 
between family income and informal caregiving costs.40

Theme 3: Narrow costing perspective 
applied
Palliative and end-of-life care involves a range of profes-
sionals, supplementary services and informal car-
ers.15,26,47,85 The costs and effects of such care may not 
only affect different areas within the healthcare sector 
but also beyond,17,53,64,73,90 encompassing ‘spill-over’ 
effects64,94 such as costs incurred by the employers of pal-
liative care patients.53,64 However, a systematic review of 
palliative and end-of-life care economic evaluations 
revealed that informal care costs are often neglected. 
None of the 18 papers included estimated these costs.109 
This can be attributed to various factors. Many studies 
tend to focus primarily on costs borne by the provider or 
the funder.47,53,96 This aligns with the perspective recom-
mended in national economic evaluation guidelines that 
have been slow to incorporate a broader societal perspec-
tive (e.g. the UK110).

Recommendations. To capture impacts across sectors, it is 
recommended to adopt a societal perspective.20 Using this 
broader costing perspective, which considers costs beyond 
health and social care sectors, increases understanding of 
the full cost impact of the intervention, facilitating 
informed decision making.17,24–26,52,53,76,90,95 To accommo-
date the needs of different groups, it is recommended to 
employ diverse reference cases in cost-effectiveness 
planes, using both a health and social care system or payer 
perspective as well as a broader societal perspective.17,62 
Furthermore, conducting multi-agency cost consequence 
analyses enables the assessment and disaggregated pres-
entation of sector-specific cost components.53

Theme 5: Consequences of applied time 
horizon
The length of time over which the costs and consequences 
of the interventions are calculated may influence the type 
of costs considered and the cost saving potential of an 
intervention65

Recommendations. The time horizon should align with 
the intended effects and capture the relevant costs. For 
example, short-term horizons in ICUs may focus on 
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variable costs like drugs while longer-term horizons 
require assessing both variable and fixed costs to reflect 
costs accurately.65

Theme 6 a–b: Ambiguity in the selection of 
outcomes

The health outcomes measured should reflect patient 
preferences, meet psychometric criteria21 and reflect 
state-of-health levels.44,79 Currently it is unclear which of 
the following outcomes can fulfil these criteria for pallia-
tive and end-of-life care economic evaluations:

-  Generic outcome measures: Generic quality-of-life meas-
ures such as the EQ-5D-5L have broad applicability and 
comparability across diseases and settings; however, 
their precision is debatable in certain cases.35,46 The treat-
ment focus of palliative and end-of-life care differs from 
curative care, which raises questions about the validity  
of using quality-adjusted life years (QALYs), which are 
based on generic health-related quality-of-life measures, 
as outcome measures in this field.16,17,47,62,72,74,76,87,88 
Although these measures may not fully capture the rele-
vant quality dimensions,84 they may still produce plausi-
ble changes that seem to justify their application, yet still 
introduce biased results.85

-  Context-specific outcome measures: Several specific 
patient-reported outcome measures for palliative and 
end-of-life care have been developed34,38,39,87 (e.g. 
EORTC QLQ-C15-PAL81 Palliative Care Outcome 
SCALE38,39,87) but most are unable to generate the pref-
erence-based utility weights that are necessary for con-
ducting cost-utility analyses.39,46,80,96 Attempts to map 
sector-specific outcome measures onto established util-
ity measures have been challenging.39 While disease-
specific outcome measures, such as for cancer, may 
yield preference-based utility weights, they do not cover 
the complete spectrum of quality-of-life dimensions 
pertinent to palliative and end-of-life care.78,80–82

-  Other approaches: Broader capability well-being meas-
ures, such as the ICECAP Supportive Care Measure 
(ICECAP-SCM), provide an alternative approach.35 
Aligning with the capability approach, these measures 
concentrate on domains related to achieving a good life 
and good death for patients and their relatives.35,45,50 
Although several psychometric validation studies on 
the ICECAP-SCM have been recently published,36,48,49,75 
more comparative research is needed in this area.45,50 
Another measure is the Palliative Care Yardstick, which 
aims to assign a higher value to end-of-life care22 and 
address dimensions such as caregiver impact47 and val-
uation problems.37,47,87 Further development of the 
measure, including the Valuation Index Palliative, is still 
pending.22,42,88 Even if specific measures capturing all 

relevant quality metrics are developed, cross-sector 
comparisons between palliative and curative care 
remain a challenge.85,87

Recommendations. Given the difficulty of comparing out-
comes between palliative and curative care, the inclusion 
of context-specific outcome measures is recom-
mended74,87 despite the expected heterogeneity. In the 
absence of an ideal outcome measure specific to palliative 
and end-of-life care, the application of generic health-
related quality-of-life measures is recommended along-
side context-specific outcome measures to enable further 
methodological evaluations.20,46,48,49,63,74,76,88 Further-
more, longitudinal assessment of outcome measures with 
a narrow focus on the process and the specific aim of the 
intervention, like symptom control, is advised for future 
studies focusing on palliative and end-of-life care.76

Theme 6 b
Palliative and end-of-life care not only impacts patients 
and formal caregivers but also their relatives.43,82 Only a 
small percentage of palliative care patients receive hospi-
tal inpatient care.83 In many developed countries, there is 
a policy trend towards shifting the provision of palliative 
and end-of-life care into a community setting.111,112 As a 
result, informal caregivers (i.e. family and friends) take 
over a considerable share of care and can face significant 
out-of-pocket expenses. While the burden on informal 
caregivers is dominant,56 they can also experience posi-
tive rewarding effects of caregiving, resulting in what is a 
complex impact overall on their own health and quality of 
life.52 If ignored, these impacts may lead to a biased value 
assessment of palliative and end-of-life interventions.41,82 
Although acknowledged, informal caregiver perspectives 
are currently overlooked in palliative and end-of-life care 
economic evaluations.83

Recommendations. There is no consensus on an appro-
priate methodology for outcome measurement. Out-
comes should be measured multi-dimensionally and 
include the patients’ close relatives. 44, 77, 82 A recent 
study by Pop et al.86 that reviewed instruments used to 
assess burdens on family caregivers identified the Burden 
Scale for Family Caregivers as the most useful tool for clin-
ical practice. Applying and comparing different approaches 
within one study may help to assess their validity and reli-
ability and advance the methodological debate.17

Theme 8 a–b: Challenges regarding reliable 
preference-based outcome valuation
Current methods to assign a monetary value to prefer-
ence-based outcome measures (i.e. valuation) by estimat-
ing health state ‘utilities’ or willingness to pay, for example, 
may not fully reflect the perspectives of palliative and 
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end-of-life care patients, consequently leading to a biased 
interpretation of results. Firstly, preference-based out-
come values are not generated from end-of-life patients 
themselves but from the general population.45 Secondly, 
often quality-of-life measurement tools that are not spe-
cific to palliative care are used to elicit preferences about 
dying.84 In fact, a recent review by Quinn et al.72 that stud-
ied stakeholder preferences for end-of-life care confirmed 
multiple violations of the underlying assumptions of using 
QALYs to assess preferences in this context.

Recommendations. Although still unexplored, health and 
care professionals involved in palliative and end-of-life 
care may have a better understanding of the relevance of 
certain capabilities of these patients.45 It is essential to 
include the domains ‘preparation for death’ and ‘manag-
ing affairs’ in such instruments, as has been done in the 
end-of-life preferences interview developed by Borreani 
et al.105 Furthermore, considering our limited understand-
ing of patients’ end-of-life preferences, it is imperative for 
further research to concentrate on formulating an 
accepted definition of value at the end of life.72

Theme 8 b
Authors’ opinions, study outcomes and national costing 
guidelines are inconclusive on the appropriateness of 
assigning higher weight to end-of-life health gains.63,102,103 
While new approaches have been introduced and more 
methodological studies conducted,58,59,66 overall, empirical 
support is limited and further research is needed in this 
field.101,104 Furthermore, individuals may value aspects of 
care in a way that contradicts the underlying quality para-
digm. For example, research has shown that the benefit of 
interventions for people who are in the same circum-
stances may vary in a way that cannot be explained by 
their underlying disease or symptoms.87 Furthermore, 
patients may choose not to use certain services although 
they may place value on their availability.37,85,87

Recommendations. Normand85 suggests considering the 
availability of services alongside their actual use in end-of-
life evaluations. Evaluating packages of care instead of 
individual components may also help to detect these phe-
nomena more easily.87

Theme 9 a–d: Non-standardised 
measurement and valuation of resources 
and costs
Understanding the true costs of palliative and end-of-life 
care is limited.53,93 Mixed results on the costs and cost-
effectiveness of palliative care have been published, show-
ing that palliative care can result in lower,113,114 equal115,116 
or higher117 costs compared to usual care. Multiple factors 

may contribute to this, such as non-standardised costs,42,47 
variation in approaches to estimating the use and costs  
of resources related to palliative and end-of-life care47,54 
and the timing of an intervention in a patient’s jour-
ney.26,42,92 In addition, access to reliable cost information 
presents a significant challenge53,93 as only a few readily 
available national unit cost data sources exist that provide 
palliative care cost estimates (e.g. NHS reference costs, 
UK).54 Hospice care costs in particular seem to be widely 
unavailable and are therefore often disregarded in stud-
ies.53 The same holds for spill-over costs,85 such as the 
effect on informal care or children’s academic perfor-
mance.64,96 Finally, the real extent of the effect on a 
patient’s personal network, which consists of eight indi-
viduals on average (with three being more closely 
involved)51 is currently not fully represented in economic 
evaluations.41

Recommendations. A comprehensive assessment of the 
health and social care costs of palliative and end-of-life 
care (e.g. for hospice care) is required. In addition, the 
effects on other sectors, such as lost productivity and 
informal care, need to be taken into account. At least 
three closely involved individuals, which do not need to 
be close family, should be considered to capture informal 
care costs.51 In general, careful consideration of the 
assessment moment is necessary. When aiming to assess 
fluctuating costs, it is recommended to start collecting 
cost data at an early stage in a disease trajectory and to 
complement this with a longitudinal assessment over an 
entire trajectory.16,17,52

Theme 9 b
Various methods exist for assessing resources and costs 
for palliative and end-of-life care for both patients and 
their families, such as self-reported data collection tools 
including interviews, questionnaires or cost diaries. While 
they enable assessment across different fields, recall 
bias54 and (emotional) burdens40,89 are disadvantages 
described in the literature. In sum, there is currently no 
consensus on which tool and administration mode are 
best.40,41,54

Recommendations. Regardless of the chosen cost data 
collection method, sensitive delivery and proper partici-
pant engagement are advised. Strategies like initial 
face-to-face interviews incorporating participant prefer-
ences for data collection and maintaining ongoing 
involvement are recommended to enhance data qual-
ity.40 Furthermore, for retrospective data collection, it is 
suggested to use a two-week recall period91 and to pro-
vide survey instructions that emphasise counting tasks 
only once and considering the stated time frame in 
activity assessment.40,56
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Theme 9 c
Variations in the definitions of cost items can significantly 
impact analysis outcomes.92 Estimating palliative hospital 
costs becomes challenging when assessing intensive care 
unit costs, a crucial cost driver. As multiplying the average 
cost per intensive care unit day by the length of stay may 
result in an imprecise representation of costs, obtaining data 
on primary costs per day would provide a more accurate esti-
mation. If unavailable, published estimates of cost variation 
by day of stay are a recommended alternative.65 Nevertheless, 
distinguishing these costs from other health care costs, such 
as managing adverse events and providing follow-on treat-
ments, can still be difficult, especially in severe health states 
characterised by natural deterioration.61

Recommendations. Valid comparisons across studies, 
countries and health care systems, require standardised, 
locally validated and contextually relevant cost items16,41,73 
and definitions.42 Future studies are needed to make pro-
gress in validating cost assessment methods.52 With 
stronger study designs and novel methods, such as eco-
nomic modelling approaches, more accurate cost estimates 
may be explored.16,53 Furthermore, to improve cost assess-
ment, it is vital to increase the reliability when quantifying 
‘carer time’, to validate contextually relevant assessment 
tools and to involve all relevant parties. Gardiner et al.’s53,55 
framework, which incorporates family costs, is considered 
the most comprehensive costing framework for palliative 
care so far but also Urwin et al.57 have recently introduced 
a post-bereavement cost measure of informal end-of-life 
cancer care, confirming its content validity and feasibility.

Theme 9 d
The costs of disease-related work absenteeism, essential 
for understanding productivity fluctuations over time, are 
insufficiently documented.64 Palliative care in an early dis-
ease stage may exacerbate declines in productivity due to 
medical appointments, whereas in later stages, it can help 
patients to continue doing their job.64 Furthermore, 
attributing a monetary value to work absenteeism is com-
plex as it is highly dependent on the method applied.55,64

Recommendations. Accurate cost assessment is recom-
mended, valuing productivity changes based on market 
wages and thoroughly documenting the impact of pallia-
tive care on work productivity.64

Discussion

Summary of main findings

Palliative and end-of-life care is filled with highly personalised 
experiences and disease progressions; therefore, traditional 
incremental outcome and cost analyses may have difficulties 
capturing effects. Our study aimed to systematically and 

comprehensively identify common methodological challenges 
of conducting economic evaluations relating to palliative and 
end-of-life care described in the literature. Further, it aimed to 
synthesise existing recommendations and potential solutions 
to overcome the challenges identified. Our systematic review 
revealed nine themes encompassing the methodological chal-
lenges encountered when conducting economic evaluations 
in the field of palliative and end-of-life care. While certain 
themes like patient identification and outcome measurement 
when faced with high dropout rates are commonly acknowl-
edged in evaluative research in this field, the majority of the 
other themes are unique to economic evaluations in this con-
text. Given our study aim to offer a comprehensive overview 
of the methodological aspects involved in conducting an eco-
nomic evaluation and considering that these aspects align 
with the items outlined in the CHEERS checklist, we decided to 
include all relevant items in our analysis.

Implications for research and policy
The strength of the solutions and recommendations iden-
tified varied across themes, with some themes having a 
substantial number of clear recommendations, such as for 
the ‘narrow costing perspective’ or ‘ambiguity in the 
selection of outcome measures’; for others, the recom-
mendations were brief and/or provided no concrete solu-
tions. While the discussions regarding the most suitable 
outcome measurement instrument are ongoing, there 
has been a noticeable increase in psychometric validation 
studies focusing on specific tools like the ICECAP-
SCM.48,49,118,119 This growing body of research provides 
valuable information about the suitability and validity of 
such tools. Both in terms of challenges and potential solu-
tions, the list of recommendations is not exhaustive. With 
the increasing body of methodological research on eco-
nomic evaluations for palliative and end-of-life care out-
comes as well as the growing application of economic 
evaluations in this context, it is likely that additional rec-
ommendations will be added or existing ones will be 
refined. Findings from other settings should also be con-
sidered in palliative and end-of-life care economic evalua-
tions. For instance, the generic self-reported PECUNIA 
RUM instrument, an internationally standardised, harmo-
nised and validated tool for resource use measurement, 
can provide a comprehensive picture of resources and 
costs across various sectors, including health and social 
care, education, (criminal) justice, productivity losses and 
informal care from a societal perspective.120–122 
Furthermore, it is harmonised with other PECUNIA cost-
ing tools to achieve cross-country and cross-sectoral com-
parability in costing methods.123 Nevertheless, the 
challenge of differentiating between the effects of an 
advanced disease stage and natural disease progression 
on costs and outcomes alike will remain. These factors 
may hinder an accurate assessment of the value of pallia-
tive and end-of-life care interventions. Fast disease 
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progression in end-of-life patients leads to a natural 
health status deterioration, complicating the imp- 
act assessment of an intervention. Additionally, natural 
health status deterioration in advanced disease stages 
may result in high resource use and costs unrelated to the 
intervention.61 Our systematic review fills an important 
gap in the literature by offering an initial overview of 
methodological considerations in economic evaluations 
for palliative and end-of-life care. Our findings will inform 
the economic evaluation of palliative and end-of-life care 
interventions in the iLIVE project,27 guide future evalua-
tions and promote transparency and comparability. In the 
light of varying methodological approaches to economic 
evaluations in the palliative and end-of-life care 
field,18,124,125 this list of nine themes is essential as it forms 
the foundation for prioritising the research agenda and 
developing comprehensive guidelines for conducting 
future economic evaluations in the field of palliative and 
end-of-life care. Further methodological research in this 
field is imperative. It is essential to channel these efforts 
towards validating the identified information and refining 
recommendations, thereby improving the precision and 
relevance of these guidelines.

Strengths and limitations

This systematic review has multiple strengths but also limi-
tations. As this systematic review was carried out alongside 
a large EU project (‘iLIVE – Live well, die well’27) in the field 
of palliative and end-of-life care, we were able to discuss 
methodological factors with different relevant stakeholders 
(such as clinicians and researchers) as well as incorporate 
and test the findings in practice. The broad nature of our 
research question challenged the development of a tar-
geted search strategy. Therefore, a robust methodology 
was developed and piloted, including a specific search 
strategy for multiple electronic databases of peer-reviewed 
literature and tailored search strings carefully refined for 
every database developed in cooperation with an informa-
tion specialist. Further, two individual researchers were 
involved in the screening and data extraction processes. 
While the systematic review only covered five languages, 
this is unlikely to influence the findings since the systematic 
review had good coverage of countries with a strong track 
record both in economic evaluations and palliative and 
end-of-life care. The generalisability of the overall findings, 
however, should be regarded as limited to high-income 
countries. For low and middle-income countries, a separate 
systematic review may be needed. Since authors did not 
always explicitly define whether they were referring to end-
of-life, palliative care or both patient groups and any desig-
nations usually lacked clear definitions, a further limitation 
of our synthesis lies in the restricted possibility of separat-
ing aspects relevant only to palliative care, end-of-life care 
or both. An accurate definition of the patient group 

addressed has also been identified as one of the methodo-
logical recommendations for future palliative and end-of-
life care studies.

Conclusion
Our list of 39 recommendations aims to overcome most of 
the challenges identified above as well as to improve the 
comparability and overall transparency and to standard-
ise the methodology and execution of future economic 
evaluations conducted for palliative and end-of-life care. 
It also identifies the main knowledge gaps to help priori-
tise future methodological research specifically for this 
field. The list has been implemented and is currently being 
tested within the international iLIVE project but should be 
generalisable beyond the project.
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