
Consolo et al. 
Journal of Patient-Reported Outcomes           (2022) 6:102  
https://doi.org/10.1186/s41687-022-00509-z

REVIEW

Electronic patient‑reported outcomes 
(e‑PROMs) in palliative cancer care: a scoping 
review
Letteria Consolo1,2*   , Greta Castellini3   , Silvia Cilluffo4   , Ilaria Basile5    and Maura Lusignani6    

Abstract 

Background:  In palliative oncology settings, electronic patient-reported outcome (PRO) assessment can play an 
important role in supporting clinical activities for clinicians and patients. This scoping review aims to map the techno-
logical innovation of electronic patient-reported outcome measures (e-PROMs) in cancer palliative care and how PRO 
data collected through e-PROMs can influence the monitoring and management of symptoms and enable better 
communication between health professionals and patients.

Methods:  A scoping review study was designed according to the Arksey and O’Malley framework. Medline, Embase, 
Web of Science, SCOPUS, PsycINFO and CINAHL and gray literature sources were consulted. The inclusion criteria were 
people over 18 years old receiving palliative and/or end-of-life care using e-PROMs.

Results:  Thirteen primary studies were included: nine quantitative studies, two qualitative studies, and two mixed-
method studies. The recently developed software that supports e-PROMs allows patients to receive feedback on their 
symptoms, helps clinicians prioritize care needs and monitors patients’ conditions as their symptoms change. Elec-
tronic PRO data prompt difficult, end-of-life communication between clinicians and patients to better organize care in 
the last phase of life.

Conclusion:  This work shows that electronic PRO data assessment provides valuable tools for patients’ well-being 
and the management of symptoms; only one study reported conflicting results. However, with studies lacking on 
how clinicians can use these tools to improve communication with patients, more research is needed.

Keywords:  Electronic patient-reported outcome, PROMs, PRO, Self-reported outcome, End of life, Palliative care, 
Cancer
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Background
A patient-centered care (PCC) approach has become the 
new model guiding today’s health care systems [1, 2]. In 
PCC, patients, relatives and health professionals work 
together to provide personalized care [3, 4], improv-
ing the quality of care [5, 6] and patients’ safety and sat-
isfaction [7, 8]. Patient-centered and quality care also 

considers how the patients feel and function due to the 
treatment they receive [9]. Patient-reported outcomes 
(PROs) provide patients’ perspectives to health care 
professionals [10]; they are direct reports from patients 
about their health conditions without interpretation 
by clinicians [9–11]. PRO data can be collected using 
standardized questionnaires known as patient-reported 
outcome measures (PROMs) completed by patients 
themselves [11–15].

PRO assessment help reduce the gap between clini-
cal realities and patients’ wants and needs [16]. Evaluat-
ing concepts important to patients and making them an 

Open Access

   Journal of Patient-
Reported Outcomes

*Correspondence:  letteria.consolo@unimi.it

1 Department of Biomedicine and Prevention, University of Rome “Tor 
Vergata”, Rome, Italy
Full list of author information is available at the end of the article

http://orcid.org/0000-0002-7207-2586
http://orcid.org/0000-0002-3345-8187
http://orcid.org/0000-0003-2756-9929
http://orcid.org/0000-0002-9033-9934
http://orcid.org/0000-0002-5389-9879
http://creativecommons.org/licenses/by/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s41687-022-00509-z&domain=pdf


Page 2 of 18Consolo et al. Journal of Patient-Reported Outcomes           (2022) 6:102 

integral part of the care pathway also drives medical team 
members to set aside time to ensure targeted and person-
alized care, become more responsive to patients’ needs 
[17–19] and deliver care based on patients’ preferences 
and priorities [20]. Studies show that the systematic use 
of PRO assessment in routine care supports communica-
tion and relationships between health care providers and 
their patients, making patients feel comfortable enough 
to detect detailed information about their health status 
[21].

In clinical practice, PROMs can be in paper or digital 
format. Today, technology is at the center of daily life. 
Most people of all ages and backgrounds are comfortable 
using digital networks or devices, such as touchscreen 
tablets, smartphones, and computers [22].

The COVID-19 pandemic has encouraged the devel-
opment of technologies facilitating the remote delivery 
of health services [23]. The literature shows that techno-
logical tools in the use of PROMs have significant advan-
tages over paper tools [13, 22, 24], especially in reducing 
missing data, resource costs (i.e., monitoring, printing, 
mailing) and completion time and improving data qual-
ity [21, 22]. However, the use of electronic measures pre-
sents several challenges, such as training of clinical staff, 
researchers and patients; overcoming skepticism among 
health care professionals; and familiarizing patients with 
electronic devices [25, 26].

A PCC approach is particularly relevant in palliative 
care [27–29], and PROMs are becoming important tools 
in this approach [30]. Palliative care is specialized care 
for patients with an advanced illness to alleviate symp-
toms and distress caused by the disease itself, seeking to 
improve the quality of life of patients and caregivers [31].

Palliative cancer patients have to cope with multi-
ple symptoms and complex problems, especially when 
death is near; poor symptom management has a harmful 
impact on not only their quality of life but also the use of 
health care resources [32]. Collection of PRO data allows 
to determine the effectiveness of a palliative intervention 
by comparing the health status after the intervention to 
that before treatment [33–35].

What most people ask for at the end of life, including 
cancer patients, are management of pain and symptoms, 
preparation for death, a sense of completion in their lives, 
and a measure of control in treatment decisions. Patients 
want a degree of awareness and spiritual peace, comple-
tion of funeral arrangements, and the ability to help oth-
ers while not being a burden [36, 37].

In palliative oncology settings, electronic PRO assess-
ment can play an important role in supporting clinical 
activities for clinicians and patients [38–40]. Appreciated 
by patients, e-PROMs in palliative cancer care collect 
data related to symptoms such as anxiety, drowsiness, 

fatigue, nausea, and pain and assist clinicians in planning 
interventions based on symptom severity [39].

This scoping review aims to give a unique overview 
of the use of electronic PRO data assessment in pallia-
tive cancer care. It seeks to map the central concepts in 
the research identifying the technological innovation of 
e-PROMs in palliative care and how PRO data collected 
through e-PROMs can influence the monitoring and 
management of symptoms and enable better communi-
cation between health professionals and their patients.

Methods
We followed Arksey and O’Malley’s [41] framework and 
the recommendations by Levac et al. [42]: (1) Identifying 
the research questions; (2) Identifying relevant studies; 
(3) Study selection; (4) Charting the data; and (5) Collat-
ing, summarizing and reporting the results [41]. The Pre-
ferred Reporting Items of Systematic Reviews extension 
for Scoping Review (PRISMA-ScR) checklist guided the 
reporting of our scoping review [43]. The protocol was 
published in the Open Science Framework (OSF) and can 
be accessed at https://​osf.​io/​3g8tz.

Stage 1: identifying the research questions
Objective
We aimed to map the relevant literature on the use of 
e-PROMS in palliative care among adult cancer patients.

The following research questions guided the objective:

•	 What is new in the published, peer-reviewed litera-
ture on the technological innovation of e-PROMs in 
palliative cancer care?

•	 What is the impact of the PRO data collected by 
e-PROMs on symptoms’ monitoring and manage-
ment in palliative cancer care?

•	 How do PRO data collected by e-PROMs support 
health professional—patient communication in pal-
liative cancer care?

Stage 2: identifying relevant studies
Eligibility criteria
All primary studies were eligible, including those that 
used either qualitative or quantitative methods with no 
language and time restriction. The target patient popula-
tion was people over 18 years of age receiving palliative 
and/or end-of-life care using e-PROMs. Studies report-
ing solely on data for the pediatric population were 
excluded. Studies reporting on both adult and pediatric 
populations were included only if relevant measures used 
for the adults were reported separately. Studies on pallia-
tive care in a particular stage of cancer care or treatment 

https://osf.io/3g8tz
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(i.e., chemotherapy) were considered beyond the scope 
and thus excluded.

We excluded narrative or systematic reviews and stud-
ies for which both abstract and full-text articles were 
unavailable.

Stage 3: study selection
Information sources
To identify potentially relevant documents, we per-
formed a comprehensive search using the following 
electronic databases: MEDLINE through Ovid, Embase, 
Web of Science, SCOPUS, PsycINFO and CINAHL. The 
search was conducted from inception to July 2022 by two 
authors. In addition, gray literature searches were car-
ried out using the Google search engine, gray literature 
databases, and relevant charity and organization websites 
such as Google Scholar, PsycEXTRA, Open Grey, and 
OpenThesis.

Search strategy
The final search terms included “PROM”, “PRO” “self-
reported outcome,” “electronic patient-reported out-
come,” “electronic health records,” “e-PROMs,” “end of 
life,” “palliative care,” “cancer,” and “tumor.” The complete 
search strategy is provided in the Additional file 1.

Selection
The final list of records was transferred for study selec-
tion management in the Rayyan Q online reviewing sys-
tem [44]. For the first screening level, only the titles and 
abstracts were reviewed to exclude articles that did not 
meet the inclusion criteria; this work was performed 
independently by two reviewers to maintain transpar-
ency and avoid uncertainty about the outcomes of the 
review. Titles for which an abstract was not available 
were not included. The suitability of full-text inclusion 
was reviewed according to the inclusion and exclusion 
criteria listed above, and studies that did not meet the 
inclusion criteria were excluded. In cases of disagreement 
while selecting studies, we consulted a third reviewer 
to resolve the dispute and determine the final list of 
included studies. Cohen’s kappa statistic was used to 
measure the interrater reliability of the study selection 
[45].

Stage 4: charting the data
We extracted general characteristics of the included stud-
ies, such as year of publication, study location, study pop-
ulation, aims of the study, methodology (quantitative vs. 
qualitative), types of e-PROMs used, modality of assess-
ment delivery (i.e., software/device used), frequency of 
e-PROMs used in patient assessment, outcome measures 
(process of care, assessing patient needs, setting goals, 

shared decision-making, planning care, outcome moni-
toring, e-PROMs feedback, intervention reporting fre-
quency, communication effectiveness), notes on usability 
or satisfaction and supplementary utility.

Stage 5: collating, summarizing and reporting the results
We collected all the evidence from the included stud-
ies by reading them with reference to the three research 
questions and wrote a narrative summary of the litera-
ture about the topic. The studies were analyzed in terms 
of their general characteristics and with special attention 
to the e-PROMs that the evidence presented. Frequen-
cies and percentages were utilized to describe nominal 
data. The results are presented and categorized into four 
main sections: (1) types of e-PROMs in palliative care; 
(2) symptoms measured with the different e-PROMs; 
(3) how these measurements help monitor and manage 
symptoms and patient care; and (4) how the PRO data 
collected by e-PROMs add value to patient-clinician 
communication.

Results
Study selection
We found 1248 articles, exported them into Mendeley 
[46] and screened for duplicates. A total of 584 duplicates 
were removed, leaving 664 records. Fifty-three articles 
were found to be eligible, and their full text was read. 
Articles were excluded if they considered the wrong pop-
ulation (e.g., not palliative care, not oncological care, not 
terminal care, patient received palliative treatments such 
as chemotherapy or radiotherapy), had the wrong out-
come (i.e., development of PROMs), were the wrong pub-
lication type (e.g., a dissertation), or used the wrong tools 
(e.g., not e-PROMs). The two independent reviewers 
resolved any disagreements (over, e.g., patients’ charac-
teristics, type of PROMs) through discussion; if consen-
sus could not be reached, a third member was engaged. K 
was 0.89 with excellent agreement. Thirteen studies were 
included, of which nine were quantitative [47–54] (one 
was a protocol used to evaluate new software [55]), two 
were qualitative [56, 57] and two had a mixed-method 
design [58, 59]. The search and decision-making pro-
cess is described using the PRISMA flow diagram [43] in 
Fig. 1.

Study characteristics
In Table  1, we report the main characteristics of the 
included studies.

The studies were published from 2011 to 2022 and car-
ried out in several European and non-European coun-
tries; the most active country publishing on the topic was 
the USA [47–49, 54, 58].
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In seven studies, the e-PROMS were administered 
through a touchscreen tablet [48, 49, 51–54, 56] and a 
pen/stylus [51]. Two studies reported the use of smart-
phones [55, 57], and two used computers [58, 59]. 
Finally, in two studies, the e-PROMS were usable on 
any device [47, 50].

Regarding the frequency of use, studies indicated 
that patients were asked to complete the measurement 
during visits [48, 49, 51, 53, 56], daily [47, 50, 54, 59], 
weekly [52, 59] and when indicated by clinicians [55]. 
The Karamanidou et al. and Kallen et al. studies [57, 58] 
did not note any required frequency of completion.

Six studies dealt with outpatients [48, 50, 53, 55, 57, 
59], five with inpatients [49, 52, 54, 56, 58] and two with 
both [47, 51].

Technological innovation of e‑PROMs in palliative cancer 
care
The main characteristics of the software used in the stud-
ies and the e-PROMs tools are reported in Table 2.

Dy et al. [47] developed the web application Tell Us™, 
which is available for standard web browsers running on 
various operating systems and hardware platforms; it can 
include any questionnaires for particular diagnoses or 
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 p

at
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n 

th
ei

r s
id

e 
of

 
th

e 
so

ft
w

ar
e;

– 
A

va
ila

bl
e 

sy
m

pt
om

-s
pe

ci
fic

 a
dv

ic
e 

in
cl

ud
ed

 in
 th
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 d
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pi

d 
an

d 
co

nt
in

u-
ou

s 
as

se
ss

m
en

t o
f s

ym
pt

om
s

Co
m

m
un

ic
at

io
n:

 re
m

ov
es

 e
ye

 c
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: c
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 p
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 c
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 c
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 m
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e 
pa

tie
nt

 to
 a

dd
re

ss
 o

th
er

 
qu

es
tio

ns
 m

or
e 

su
ita

bl
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Q
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, p
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t c
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 p
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at
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e 
pa

pe
r 

ve
rs

io
n;

 e
lim

in
at

io
n 

of
 m

is
si

ng
 re

sp
on

se
s

M
yP

A
L

Ka
ra

m
an

id
ou

et
 a

l. 
[5

7]
Sm

ar
tp

ho
ne

– 
Se

nd
s 

no
tifi

ca
tio

ns
 e

nc
ou

ra
gi

ng
 

pa
tie

nt
s 

to
 c

om
pl

et
e 

qu
es

tio
nn

ai
re

s;
– 

Co
nt

ai
ns

 e
du

ca
tio

na
l m

at
er

ia
l;

– 
A

llo
w

 p
at

ie
nt

s 
to

 u
pl

oa
d 

ph
ot

os
;

– 
C

lin
ic

ia
ns

 c
an

 d
ec

id
e 

to
 c

al
l p

at
ie

nt
s 

an
d 

su
gg

es
t a

 v
is

it,
 e

xa
m

 o
r t

he
ra

py
;

– 
N

D
– 

N
D

Sy
m

pt
om

s: 
vi

ew
in

g 
sy

m
pt

om
s 

ov
er

 ti
m

e 
co

ul
d 

re
fle

ct
 th

e 
tr

aj
ec

to
ry

 o
f t

he
 d

is
ea

se
Co

m
m

un
ic

at
io

n:
 w

ou
ld

 a
llo

w
 c

om
m

un
ic

a-
tio

n 
on

 d
iffi

cu
lt 

to
pi

cs
 w

ith
 p

at
ie

nt
s

Su
pp

le
m

en
ta

ry
 u

til
ity

: f
re

ed
om

 in
 re

po
rt

-
in

g 
sy

m
pt

om
s; 

co
ul

d 
re

lie
ve

 p
at

ie
nt

s 
fro

m
 

m
is

in
fo

rm
at

io
n 

an
d 

st
re

ss



Page 8 of 18Consolo et al. Journal of Patient-Reported Outcomes           (2022) 6:102 

Ta
bl

e 
2 

(c
on

tin
ue

d)

So
ft

w
ar

e
D

ev
ic

e
Ch

ar
ac

te
ri

st
ic

s
e-

PR
O

M
s 

su
pp

or
te

d
D

om
ai

ns
Pa

tie
nt

 o
ut

co
m

es

C
H

ES
G

ie
si

ng
er

 e
t a

l. 
[5

2]
Ta

bl
et

– 
D

oe
s 

no
t g

iv
e 

fe
ed

ba
ck

– 
EO

RT
C

 Q
LQ

-C
30

Q
ua

lit
y 

of
 li

fe
Sy

m
pt

om
s: 

W
or

se
ni

ng
 s

ym
pt

om
s 

an
d 

ar
e 

sy
no

ny
m

ou
s 

w
ith

 d
is

ea
se

 p
ro

gr
es

-
si

on
 a

nd
 a

pp
ro

ac
hi

ng
 d

ea
th

 a
nd

 h
el

p 
pr

ed
ic

t p
at

ie
nt

s’ 
ne

ed
s. 

Ph
ys

ic
al

 fu
nc

tio
n 

de
cr

ea
se

s 
si

gn
ifi

ca
nt

ly
 in

 th
e 

la
st

 9
0 

da
ys

 
of

 li
fe

 (p
 =

 0
.0

17
), 

as
 d

o 
sl

ee
p 

di
st

ur
ba

nc
es

 
(p

 =
 0

.0
39

) a
nd

 ta
st

e 
al

te
ra

tio
ns

 (p
 =

 0
.0

47
)

Co
m

m
un

ic
at

io
n:

 s
ta

nd
ar

di
ze

d 
se

lf-
re

po
rt

s 
us

ed
 d

ai
ly

 c
an

 c
on

tr
ib

ut
e 

to
 s

ym
pt

om
 

m
an

ag
em

en
t a

nd
 im

pr
ov

e 
co

m
m

un
ic

at
io

n
Su

pp
le

m
en

ta
ry

 u
til

ity
: N

D

eP
RO

hu
b

Ta
ng

 e
t a

l. 
[5

5]
Sm

ar
tp

ho
ne

– 
Ru

ns
 w

ith
 th

e 
ap

p 
W

eC
ha

t;
– 

C
lin

ic
ia

ns
 a

re
 a

bl
e 

to
 g

iv
e 

fe
ed

ba
ck

– 
 M

D
A

SI
– 

 IS
I

– 
 H

A
D

S
– 

 P
H

Q
-9

– 
 E

Q
-5

D
-5

L
– 

 D
T

In
so

m
ni

a,
 a

nx
ie

ty
 a

nd
 d

ep
re

ss
io

n,
 h

ea
lth

-
re

la
te

d 
qu

al
ity

 o
f l

ife
, m

ob
ili

ty
, s

el
f-

ca
re

, 
us

ua
l a

ct
iv

iti
es

, p
ai

n/
di

sc
om

fo
rt

, d
is

tr
es

s, 
pr

ac
tic

al
 p

ro
bl

em
s, 

co
m

m
un

ic
at

io
n 

pr
ob

-
le

m
s, 

sp
iri

tu
al

 a
nd

 re
lig

io
us

 p
ro

bl
em

s, 
na

us
ea

 a
nd

 v
om

iti
ng

Sy
m

pt
om

s: 
pr

oj
ec

t a
im

s 
to

 e
na

bl
e 

m
or

e 
effi

ci
en

t s
ym

pt
om

 m
an

ag
em

en
t a

t h
om

e
Co

m
m

un
ic

at
io

n:
 N

D
Su

pp
le

m
en

ta
ry

 u
til

ity
: N

D

N
.D

.
St

uk
en

bo
rg

 e
t a

l. 
[5

6]
Ta

bl
et

– 
N

D
PR

O
M

IS
 q

ue
st

io
ns

A
nx

ie
ty

, d
ep

re
ss

io
n,

 fa
tig

ue
, p

ai
n 

in
te

rf
er

en
ce

, p
hy

si
ca

l f
un

ct
io

n,
 d

ia
rr

he
a,

 
co

ns
tip

at
io

n,
 n

au
se

a,
 v

om
iti

ng
, a

no
re

xi
a,

 
dy

sp
ne

a,
 n

eu
ro

pa
th

y 
an

d 
sp

iri
tu

al
 v

al
ue

s

Sy
m

pt
om

s: 
pr

ec
is

e 
m

ea
su

re
m

en
ts

 im
pr

ov
-

in
g 

qu
al

ity
 o

f c
ar

e
Co

m
m

un
ic

at
io

n:
 im

pr
ov

in
g 

de
ci

si
on

-
m

ak
in

g 
by

 in
co

rp
or

at
in

g 
th

e 
pa

tie
nt

’s 
pe

rs
pe

ct
iv

e
Su

pp
le

m
en

ta
ry

 u
til

ity
: N

D

N
.D

.
Le

Bl
an

c 
et

 a
l. 

[4
9]

Ta
bl

et
– 

N
D

PC
M

 v
er

si
on

 2
.0

Fu
nc

tio
na

l a
nd

 p
sy

ch
ol

og
ic

al
 s

ym
pt

om
s

Sy
m

pt
om

s: 
m

an
y 

ite
m

s 
fo

r m
an

y 
di

ffe
re

nt
 

sy
m

pt
om

s, 
m

or
e 

ap
pr

op
ria

te
 fo

r p
at

ie
nt

s 
in

 
di

se
as

e 
pr

og
re

ss
io

n
N

ea
r d

ea
th

, s
ev

er
e/

m
od

er
at

e 
sy

m
pt

om
s 

in
cr

ea
se

; 8
4%

 o
f p

at
ie

nt
s 

ha
ve

 s
ev

er
e 

fa
tig

ue
 w

ith
in

 th
re

e 
m

on
th

s 
of

 d
ea

th
 

(p
 =

 0
.0

07
)

Co
m

m
un

ic
at

io
n:

 N
D

Su
pp

le
m

en
ta

ry
 u

til
ity

: N
D



Page 9 of 18Consolo et al. Journal of Patient-Reported Outcomes           (2022) 6:102 	

Ta
bl

e 
2 

(c
on

tin
ue

d)

So
ft

w
ar

e
D

ev
ic

e
Ch

ar
ac

te
ri

st
ic

s
e-

PR
O

M
s 

su
pp

or
te

d
D

om
ai

ns
Pa

tie
nt

 o
ut

co
m

es

N
.D

.
Su

h 
et

 a
l. 

[4
8]

Ta
bl

et
– 

N
D

PM
C

 2
.0

, F
A

C
IT

-F
, F

A
C

T-
L

Pa
in

, f
at

ig
ue

, n
au

se
a,

 d
ep

re
ss

io
n,

 q
ua

l-
ity

 o
f l

ife
, i

ns
om

ni
a,

 p
hy

si
ca

l f
un

ct
io

n,
 

ap
pe

tit
e/

nu
tr

iti
on

al
 in

ta
ke

, t
ire

dn
es

s, 
an

xi
et

y,
 d

ro
w

si
ne

ss
, e

m
ot

io
na

l p
ro

bl
em

s, 
w

el
l-b

ei
ng

, s
oc

ia
l/r

ol
e 

fu
nc

tio
ni

ng

Sy
m

pt
om

s: 
pr

og
no

st
ic

 v
al

ue
 o

f i
m

pa
ire

d 
pe

rf
or

m
an

ce
 (Z

 =
 2

.1
3,

 P
 =

 0
.0

3)
; h

as
 a

 
po

w
er

 s
im

ila
r t

o 
KP

S 
an

d 
EC

O
G

 s
co

re
s. 

Im
pa

ire
d 

am
bu

la
tio

n 
w

as
 n

ot
 s

ta
tis

ti-
ca

lly
 s

ig
ni

fic
an

t t
o 

ev
al

ua
te

 th
at

 a
sp

ec
t 

(Z
 =

 −
 1

.1
1,

 P
 =

 0
.2

6)
Co

m
m

un
ic

at
io

n:
 N

D
Su

pp
le

m
en

ta
ry

 u
til

ity
: p

er
fo

rm
an

ce
 s

ta
tu

s 
m

et
ric

s 
re

co
rd

ed
 b

y 
cl

in
ic

ia
ns

 a
re

 b
ur

ie
d 

in
 

te
xt

-b
as

ed
 d

oc
um

en
ta

tio
n,

 m
ak

in
g 

it 
di

f-
fic

ul
t t

o 
vi

ew
 tr

en
ds

 o
ve

r t
im

e.
 e

PR
O

 a
ss

es
s-

m
en

ts
 a

re
 re

lia
bl

e,
 v

al
id

, i
ns

ta
nt

ly
 a

va
ila

bl
e,

 
an

d 
ea

si
ly

 tr
ac

ke
d 

lo
ng

itu
di

na
lly

N
.D

.
N

ip
p 

et
 a

l. 
[5

4]
Ta

bl
et

– 
N

D
– 

ES
A

S
– 

PH
Q

-4
Pa

in
, f

at
ig

ue
, n

au
se

a,
 d

ep
re

ss
io

n,
 c

on
st

i-
pa

tio
n,

 a
pp

et
ite

/n
ut

rit
io

na
l i

nt
ak

e,
 ti

re
d-

ne
ss

, d
ro

w
si

ne
ss

, w
el

l-b
ei

ng

Sy
m

pt
om

s: 
sy

m
pt

om
 re

po
rt

s 
pr

ov
id

ed
 

nu
m

er
ic

 s
ym

pt
om

 s
co

re
s 

an
d 

al
er

ts
 fo

r a
ny

 
sp

ec
ifi

c 
sy

m
pt

om
 w

or
se

ni
ng

 b
y 

2 
or

 m
or

e 
po

in
ts

 fr
om

 th
e 

pr
ev

io
us

 a
ss

es
sm

en
t o

r f
or

 
an

y 
sy

m
pt

om
 re

ac
hi

ng
 a

n 
ab

so
lu

te
 s

co
re

 
of

 4
 o

r h
ig

he
r. 

Th
ey

 a
ls

o 
co

nt
ai

ne
d 

gr
ap

hs
 

de
pi

ct
in

g 
pa

tie
nt

s’ 
sy

m
pt

om
 tr

aj
ec

to
ry

. 
IM

PR
O

VE
D

 d
id

 n
ot

 h
av

e 
a 

si
gn

ifi
ca

nt
 e

ffe
ct

 
on

 p
at

ie
nt

s’ 
sy

m
pt

om
s 

or
 h

ea
lth

 c
ar

e 
us

e
Co

m
m

un
ic

at
io

n:
 N

D
Su

pp
le

m
en

ta
ry

 u
til

ity
: N

D

RE
LI

EF
Bh

ar
ga

va
 e

t a
l. 

[5
0]

A
ny

– 
C

lin
ic

ia
ns

 a
re

 a
le

rt
ed

 o
f p

at
ie

nt
s’ 

sc
or

e
– 

ES
A

S-
r

– 
 D

T
– 

BP
I

Pa
in

, f
at

ig
ue

, d
ep

re
ss

io
n,

 c
on

st
ip

at
io

n,
 

dr
ow

si
ne

ss
, t

ire
dn

es
s, 

na
us

ea
, a

pp
et

ite
 

lo
ss

, a
nx

ie
ty

, w
el

l-b
ei

ng

Sy
m

pt
om

s: 
al

er
t t

o 
he

al
th

 c
ar

e 
pr

ov
id

er
 

if 
th

e 
pa

tie
nt

s 
re

po
rt

ed
 a

n 
in

cr
ea

se
 o

f 2
 

po
in

ts
 e

ac
h 

da
y,

 a
n 

in
cr

ea
se

 o
f 3

 p
oi

nt
s 

ov
er

 th
e 

pr
ev

io
us

 d
ay

, o
r a

ny
 s

co
re

 o
f 8

 
or

 h
ig

he
r, 

fo
r a

ny
 o

f t
he

 s
ym

pt
om

s 
lis

te
d 

in
 th

e 
ES

A
S-

r, 
D

T,
 o

r B
PI

. R
EL

IE
F 

al
lo

w
ed

 
fo

r t
im

el
y 

in
iti

at
io

n 
of

 a
pp

ro
pr

ia
te

 c
lin

ic
al

 
in

te
rv

en
tio

ns
Co

m
m

un
ic

at
io

n:
 a

 re
vi

ew
 o

f t
he

 p
at

ie
nt

’s 
ca

re
 g

oa
ls

 w
as

 fo
llo

w
ed

 b
y 

a 
di

sc
us

si
on

 
w

ith
 th

e 
pa

tie
nt

 a
nd

 fa
m

ily
 to

 d
is

cu
ss

 th
e 

pl
an

 to
 a

dd
re

ss
 th

e 
sy

m
pt

om
s

Su
pp

le
m

en
ta

ry
 u

til
ity

: R
ed

uc
tio

n 
of

 th
e 

ac
ce

ss
 to

 e
m

er
ge

nc
y 

de
pa

rt
m

en
t a

nd
 

ad
m

is
si

on
 to

 h
os

pi
ta

l, 
re

du
ct

io
n 

of
 h

ea
lth

 
ca

re
 c

os
ts

, e
qu

ity
 in

 c
ar

e 
ac

ce
ss



Page 10 of 18Consolo et al. Journal of Patient-Reported Outcomes           (2022) 6:102 

Ta
bl

e 
2 

(c
on

tin
ue

d)

So
ft

w
ar

e
D

ev
ic

e
Ch

ar
ac

te
ri

st
ic

s
e-

PR
O

M
s 

su
pp

or
te

d
D

om
ai

ns
Pa

tie
nt

 o
ut

co
m

es

A
m

bu
fle

x
Fr

iis
 e

t a
l. 

[5
3]

Ta
bl

et
– 

N
D

– 
EO

RT
C

​
Q

LQ
s 

C
30

 L
C

13
Q

ua
lit

y 
of

 li
fe

Sy
m

pt
om

s: 
w

or
se

ni
ng

 s
ym

pt
om

s 
gi

ve
 in

fo
r-

m
at

io
n 

ab
ou

t p
ro

gn
os

is
. T

he
 a

bs
ol

ut
e 

va
lu

e 
of

 fa
tig

ue
 (p

 <
 0

.0
01

) a
nd

 p
ai

n 
(p

 <
 0

.0
01

) 
ar

e 
in

di
ca

to
rs

 o
f d

is
ea

se
 p

ro
gr

es
si

on
. H

em
-

op
ty

si
s 

an
d 

ch
es

t p
ai

n 
off

er
ed

 s
ig

ni
fic

an
t 

in
fo

rm
at

io
n 

on
 s

ur
vi

va
l t

o 
pr

og
re

ss
io

n 
(p

 <
 0

.0
01

)
Co

m
m

un
ic

at
io

n:
 h

el
ps

 s
ta

rt
 e

nd
-o

f-l
ife

 
di

sc
us

si
on

s 
an

d 
ai

ds
 d

ec
is

io
n-

m
ak

in
g 

by
 

te
rm

in
al

ly
 il

l p
at

ie
nt

s
Su

pp
le

m
en

ta
ry

 u
til

ity
: N

D

N
.D

.
Ka

lle
n 

et
 a

l. 
[5

8]
Co

m
pu

te
r

– 
Th

e 
pr

ov
id

er
 c

an
 a

cc
es

s 
pa

tie
nt

 re
co

rd
s 

(la
b 

re
su

lts
, P

RO
 a

ss
es

sm
en

ts
, m

ed
ic

al
 

hi
st

or
y)

;
– 

El
ec

tr
on

ic
 a

cc
es

s 
to

 a
n 

O
pi

oi
d 

Co
n-

ve
rt

er
, a

 P
hy

si
ci

an
 H

an
db

oo
k,

 a
nd

 a
 N

ur
se

 
H

an
db

oo
k;

– 
Th

e 
Ed

m
on

to
n 

La
be

le
d 

Vi
su

al
 In

fo
rm

a-
tio

n 
Sy

st
em

 (E
LV

IS
) c

an
 b

e 
us

ed
 b

y 
he

al
th

 
ca

re
 p

ro
fe

ss
io

na
ls

 to
 d

oc
um

en
t c

om
pl

ex
 

ca
nc

er
 b

ur
de

n 
an

d 
tr

ea
tm

en
t i

nf
or

m
at

io
n;

 
it 

de
m

on
st

ra
te

s 
su

pe
rio

r a
bi

lit
y 

ov
er

 te
xt

– 
ES

A
S

– 
C

A
G

E 
qu

es
tio

nn
ai

re
Pa

in
, f

at
ig

ue
, n

au
se

a,
 d

ep
re

ss
io

n,
 n

ut
rit

io
n 

in
ta

ke
, t

ire
dn

es
s, 

dr
ow

si
ne

ss
, w

el
l-b

ei
ng

Sy
m

pt
om

s: 
im

pr
ov

e 
qu

al
ity

 o
f c

ar
e 

fa
ci

lit
at

in
g 

te
m

po
ra

l a
nd

 p
ot

en
tia

lly
 c

au
sa

l 
re

la
tio

ns
hi

p 
be

tw
ee

n 
ou

tc
om

es
 a

nd
 c

lin
ic

al
 

ev
en

ts
 re

po
rt

ed
 o

n 
a 

tim
el

in
e

Co
m

m
un

ic
at

io
n:

 th
is

 s
ys

te
m

 c
ou

ld
 fa

ci
lit

at
e 

co
m

m
un

ic
at

io
n 

am
on

g 
m

em
be

rs
 o

f a
 

m
ul

tid
is

ci
pl

in
ar

y 
te

am
 a

nd
 p

at
ie

nt
s; 

he
lp

 
de

ci
si

on
-m

ak
in

g
Su

pp
le

m
en

ta
ry

 u
til

ity
: i

m
pr

ov
e 

pa
tie

nt
s’ 

co
m

pr
eh

en
si

on
 o

f t
he

ir 
he

al
th

 s
ta

tu
s; 

pa
tie

nt
s 

ap
pr

ec
ia

te
d 

be
in

g 
ab

le
 to

 re
vi

ew
 

an
d 

pe
ru

se
 th

ei
r o

w
n 

m
ed

ic
al

 h
is

to
ry

 a
nd

 
la

b 
re

su
lts

ES
AS

 E
dm

on
to

n 
Sy

m
pt

om
 A

ss
es

sm
en

t S
ys

te
m

, E
Q

-5
D

 E
ur

oQ
ol

 5
 d

im
en

si
on

s 
of

 h
ea

lth
, E

O
RT

C 
Q

LQ
-C

30
 E

ur
op

ea
n 

O
rg

an
iz

at
io

n 
fo

r R
es

ea
rc

h 
an

d 
Tr

ea
tm

en
t o

f C
an

ce
r Q

ua
lit

y 
of

 L
ife

-C
or

e 
30

, P
RI

M
E-

M
D

 P
H

Q
9 

Pr
im

ar
y 

Ca
re

 
Ev

al
ua

tio
n 

of
 M

en
ta

l D
is

or
de

rs
 n

in
e-

ite
m

 p
at

ie
nt

 h
ea

lth
 q

ue
st

io
nn

ai
re

, S
G

A 
Su

bj
ec

tiv
e 

G
lo

ba
l A

ss
es

sm
en

t o
f N

ut
rit

io
na

l I
nt

ak
e,

 M
D

AS
I M

D
 A

nd
er

so
n 

Sy
m

pt
om

s 
In

ve
nt

or
y,

 H
AD

S 
H

os
pi

ta
l A

nx
ie

ty
 a

nd
 D

ep
re

ss
io

n 
Sc

al
e,

 
EQ

-5
D

-5
L 

Eu
ro

Q
ol

-5
 D

im
en

si
on

s-
5 

Le
ve

ls
, P

RO
M

IS
 P

at
ie

nt
-R

ep
or

te
d 

O
ut

co
m

es
 M

ea
su

re
m

en
t I

nf
or

m
at

io
n 

Sy
st

em
, P

CM
 P

at
ie

nt
 C

ar
e 

M
on

ito
r, 

EO
RT

C 
Q

LQ
-C

30
 LC

13
 E

ur
op

ea
n 

O
rg

an
iz

at
io

n 
fo

r R
es

ea
rc

h 
an

d 
Tr

ea
tm

en
t o

f 
Ca

nc
er

 Q
ua

lit
y 

of
 L

ife
-C

or
e 

30
 L

un
g 

Ca
nc

er
 s

pe
ci

fic
, I

SI
 In

so
m

ni
a 

Se
ve

rit
y 

In
de

x,
 F

AC
IT

-F
 F

un
ct

io
na

l A
ss

es
sm

en
t o

f C
hr

on
ic

 Il
ln

es
s T

he
ra

py
 F

at
ig

ue
, F

AC
T-

L 
Fu

nc
tio

na
l A

ss
es

sm
en

t o
f C

an
ce

r T
he

ra
py

-L
un

g,
 B

PI
 B

rie
f P

ai
n 

In
ve

nt
or

y,
 E

SA
S-

r E
dm

on
to

n 
Sy

m
pt

om
 A

ss
es

sm
en

t S
ys

te
m

 re
vi

se
d,

 D
T 

di
st

re
ss

 th
er

m
om

et
er

, P
H

Q
-4

 fo
ur

-it
em

 p
at

ie
nt

 h
ea

lth
 q

ue
st

io
nn

ai
re

, C
AG

E 
Cu

t D
ow

n,
 A

nn
oy

ed
, G

ui
lty

, E
ye

-o
pe

ne
r, 

N
D

 n
o 

da
te



Page 11 of 18Consolo et al. Journal of Patient-Reported Outcomes           (2022) 6:102 	

individual patients. Patients can complete the assessment 
every day, storing their previous data. This automated 
software generates an e-mail to the staff for any worrying 
score, and patients can add comments. Tell Us also pro-
vides educational materials [47]. Cox et al. [59] used the 
computerized software HealthHUB™ for patients in asso-
ciation with CareHUB™ for clinicians. The system sends 
alerts about patients’ scores on questionnaires daily and 
weekly; simultaneously, patients have access to symp-
tom-specific advice included in the tool [59]. Hjermstad 
et  al. [51] described the EPCRC-CSA tool, a software 
application used in various countries with two parts, one 
for patients and one for clinicians. Inserting a specific 
score, the assessment asks the patient other questions 
to explore the problem more deeply [51]. Karamanidou 
et  al. [57] developed MyPAL, a smartphone applica-
tion that contained educational materials and allowed 
patients to upload photos. When needed, clinicians 
could call patients and suggest a visit, exam, or therapy 
[57]. The software used by Giesinger et al. [52], the com-
puter-based health evaluation system (CHES), does not 
give feedback and can only collect the assessment data. 
Tang et al. [55] merged ePROhub software with the app 
WeChat, which is widely utilized in China. The system 
automatically recognizes worsening scores and suggests 
that patients visit the clinic; clinicians can follow patients’ 
progress and trends in symptom management. Even in 
the nonblinded randomized clinical trial by Nipp et  al., 
the tool allowed clinicians to depict patients’ symptom 
trajectory through graphs, with alerts for any symptom 
worsening by 2 or more points from the previous assess-
ment or for a symptom score of 4 or more [54].

Bhargava et al. presented RELIEF, a digital health tool 
for the remote self-reporting of symptoms that helps 
ensure timely clinical intervention by monitoring patients 
and generating alerts [50].

Kallen et  al. designed a prototype software that can 
be integrated with electronic medical records or serve 
as a stand-alone product. Clinicians can access patients’ 
records (e.g., lab results, PRO assessments, medical his-
tory) and add notes. The software also supports the 
Edmonton Labeled Visual Information System (ELVIS) 
tool, which demonstrates superior ability over text; it can 
be used by health care professionals to document com-
plex cancer burden and treatment information [58].

Impact of e‑PROMs use on symptom monitoring 
and management in palliative cancer care
Seventy percent of the assessments were developed to 
measure the evaluation of symptoms [47, 49, 50, 54–59], 
and 15% were concerned with quality of life (QoL) [52, 
53] or both [48, 51]. Different e-PROMs were used; in 
particular, four studies used the ESAS scale [51, 54, 58, 

59], and three used the EORTC QLQ-C30 [51–53]. The 
most investigated concepts among patients were pain, 
fatigue, nausea/vomiting, depression/psychological dis-
tress and nutritional problems, as shown in Table 3.

Several studies claim that electronic PRO assessment is 
useful in improving care delivery and the quality of assis-
tance [56], prioritizing and delivering more efficient and 
effective care [47, 48, 53] and empowering patients to 
record their own symptoms [54, 57, 59].

Bhargava et  al. emphasize that timely initiation of 
appropriate clinical interventions is enabled by the con-
tinuous monitoring of patients’ palliative needs by health 
care professionals [50].

Multiple studies included in this review underscore 
how e-PROMs can help with rapid and continuous moni-
toring of symptoms and predicting the disease’s trajec-
tory [54, 57–59].

LeBlanc et  al. [49] and Giesinger et  al. [52] showed 
that in palliative lung cancer patients, fatigue, dyspnea, 
and insomnia predominate in the last illness stage, with 
cumulative symptom severity increasing in patients with 
only three months of life versus > 12  months [49]. Friis 
et  al. [53] showed a longitudinal deterioration of QoL 
during disease progression, with significant worsening of 
physical and social functioning (p < 0.001), giving a prog-
nostic hypothesis through the onset and worsening of 
specific symptoms. In the longitudinal study of Suh et al., 
three measures detected a significant decline in perfor-
mance: KPS (Z =  − 3.38, P = 0.001), ECOG (Z = 3.82, 
P < 0,001), and PMC impaired performance (Z = 2.13, 
P = 0.03); the prognostic value of impaired performance 
has a power similar to clinician-derived measures when 
assessed over time. Impaired ambulation was not statis-
tically significant in evaluating that aspect (Z =  − 1.11, 
P = 0.26). In contrast to standard data collected by clini-
cians, which are often buried in text-based documenta-
tion and from which it is difficult to assess trends over 
time, electronic PRO assessments are continuously 
updated, and this information is computable, instantly 
available and easy to track longitudinally [48].

The acceptability and feasibility of electronic PRO 
assessments are influenced by patients’ physical condi-
tion, as shown by Hjermstad et al. and Bhargava et al. [50, 
51].

In the multicenter study by Hjermstad et  al. [51], 52 
of 1017 patients did not complete the full assessment; 
they reported significantly lower mean scores on the 
EORTC QLQ C-30 physical functional scale (p = 0.001) 
and received opioid therapy and high scores on the ESAS 
scale, which means a high symptom burden. As reported 
by Bhargava et  al., 20% of the sample did not complete 
the assessment because of low function and/or significant 
fatigue; they reported, as their reasons for nonadherence, 
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having other priorities and the many visits of clinicians. 
At the same time, even those with high functioning and 
low symptom burden withdrew from the study because 
they found the tool repetitive [50].

In three studies, patients preferred the electronic form 
to the paper form [51, 56, 58].

In Karamanidou et al., patients felt free to report their 
physical and psychological symptoms, which are often 
difficult for them to assess [57], through ePROs using 
MyPAL software.

In the clinical trial of Nipp et  al., the symptoms 
reported via tablet were discussed by the oncology staff 
every day to identify changes and especially worsening, 
so all members of the care team were always updated 
about patients’ symptoms. Nevertheless, this study 
found no significant intervention effect on the days with 
improved symptoms, on changes in symptom burden 
(P = 0.17), or on patients’ risk of unplanned readmission 
(P = 0.12) and length of stay (P = 0.83) [54].

The support of e‑PROMs in health professional‑patient 
communication in palliative cancer care
The software presented is sufficiently flexible and interac-
tive to improve communication, as noted in most studies 
[47, 51, 52, 57–59]. It supports the decision-making pro-
cess [58] by incorporating the patients’ perspectives [56, 
57] with feedback systems that automatically alert clini-
cians if a score is far from a patient’s goal [47, 50, 54, 55, 
57].

Most clinicians in the studies by Cox et al. and Kallen 
et  al. [58, 59] felt that standardized tools are beneficial 
for hospice care. They assist clinical judgment but do not 
replace face-to-face contact; the clinicians believed that 
technology should be seen as an addition to in-person 
encounters from which both clinicians and patients can 
benefit [59].

The technology also contributes to starting end-of-life 
discussions, especially as the disease progresses, helping 
both clinicians and patients become aware of changing 
perspectives [52, 53] and identifying areas of particular 
concern to patients or problems that are difficult to dis-
cuss [57].

The main characteristics and potential utility of 
e-PROMs found in the studies selected are reported in 
Table 4 in the form of the most recurrent expressions in 
the study texts: “Improve quality and efficacy of pallia-
tive care” [47, 48, 52, 53, 56, 59], “Improve communica-
tion between patient and providers” [47, 51, 52, 57–59], 
“Flexible and interactive” [47, 52, 55, 57, 58] and “Support 
decision-making” [47, 52, 57–59].

Furthermore, some studies found that ePRO data 
assessment has other utilities, such as for audits and 
commissioner reports [59]. They also noted the shorter 

time spent completing the ePRO assessment than the 
paper version and elimination of missing responses [51], 
less misinformation and stress for patients [57], instant 
availability and easy longitudinal tracking compared with 
performance status metrics recorded by clinicians [48], 
reduced access to emergency departments and hospi-
tals, reduced health care costs, guaranteed equity in care 
access [48], improved patient comprehension of their 
health status, and patients’ ability to review their own 
medical history [58].

Discussion
This scoping review gives an overview of assessment 
PRO data using e-PROMs in palliative cancer care. We 
found thirteen studies published on the topic, describ-
ing recently developed software that supports e-PROMs 
and allows patients to receive feedback on their symp-
toms, helps clinicians prioritize care needs and monitors 
the progress of patients’ conditions as their symptoms 
change.

However, several factors may influence the success of 
the implementation of electronic PRO data assessment in 
oncology palliative clinical practice, such as cultural and 
socioeconomic factors and the e-health literacy and care 
setting (inpatient vs. outpatient), because patients’ goals 
and care needs often differ [54].

Assessment of electronic PRO data
The software was implemented most often on a tab-
let and administered to patients during hospital visits. 
Patients used the software to report symptoms such as 
pain, fatigue, nausea/vomiting, depression/psychological 
distress and nutritional problems [48–52, 54–56, 58, 59].

Receiving feedback is a good alternative for home-
bound patients who are very ill and often unable to visit 
the clinic. They may simply feel more secure with a tool 
like these; it makes them feel connected to the clinician 
and not completely alone. Patients truly feel cared for and 
safe knowing that even if they are far from the hospital, 
clinicians will always read their data in real time and can 
give feedback [55].

Electronic PRO data assessment offers advantages 
over the paper format, appreciated by palliative cancer 
patients [51, 56, 58] as reported by the state-of-the-art 
[39]. These types of assessments require a shorter time 
to complete than the paper version and are considered 
acceptable by most patients [51, 56]; they also generate 
fewer missing responses [51], allowing patients to obtain 
more complete reports of their own health status. Elec-
tronic PRO assessments make it easy to assess trends 
over time and track data longitudinally, in contrast to 
metrics recorded by clinicians, which are buried in text-
based documentation [48].



Page 14 of 18Consolo et al. Journal of Patient-Reported Outcomes           (2022) 6:102 

To become useful tools, an easy-to-use and readily 
available device should be chosen and the necessary sup-
port for its correct use provided. For example, in China, 
the social network WeChat is used instead of email, as in 
Western countries [55]. This could be an excellent strat-
egy to achieve greater user compliance and acceptance.

Some aspects to consider in developing the most suit-
able tools are, for example, the graphic interface; possible 
visual impairments; unfamiliarity with the technology; 
using large, clearly visible and understandable charac-
ters; and including few icons and buttons on each page to 
minimum confusion [56]. Another strategy could be pre-
senting only a few items at a time, unlike paper formats, 
which present all the items on one page at the same time 
[51].

In addition, electronic PRO data assessment could 
increase equity in the health care system and ensure 
high-quality palliative care with no limitations on access 
due to patients’ geographic location, socioeconomic sta-
tus, or health care needs [50].

Symptoms’ management
Using the patient perspective as data is also intended to 
overcome the supremacy of interventions and decision-
making based only on objective data, shifting routine 
care to a patient-centered approach [59].

Indeed, e-PROMs could also help clinicians estimate 
prognosis to predict survival to disease progression [49, 
53]. The symptoms with most significant deterioration 
in mean value at disease progression, particularly in 
patients with advanced lung cancer, are fatigue and pain. 
The absolute scores of dyspnea, hemoptysis, chest pain 
and patient-reported performance status offer significant 
information on survival to progression [48, 49, 52].

The deteriorating health status of these patients is not 
always synonymous with an inability to use technology; 
most studies reported that the lowest compliance in 
the use of electronic devices is found among the sickest 
patients with progressive health deterioration [47, 49–51, 
53]. However, the devices are well accepted, and patients 
consider them easy to use even if they are unfamiliar with 
them and require some assistance; indeed, they use them 
successfully [51, 56, 59]. Compared with patients who 
completed the entire PROMs, those who did not, report 
lower scores in physical function [50, 51], which was sig-
nificant in one study where patients with a low Karnofsky 
performance status score (40 or less) completed fewer 
items than those with better performance status [51]. 
Patients’ clinical conditions must always be taken into 
account when such assessments are used; patients could 
be either too sick to use them or too high functioning to 
see the need for them [50].

Indeed, the use of assessment of PRO that focuses only 
on the most common symptoms per disease is not rec-
ommended, nor is a "one size fits all" approach; efficient 
and valid assessment promotes the development of per-
sonalized care based on the real needs of that individual 
patient at that precise moment and targeted treatment of 
symptoms [49, 51].

The final phase of life involves symptoms that have a 
substantial impact on patients’ lives, but only they can 
actually report which symptoms are the most important 
and with which they would like help. The determinants 
of global QOL change toward death; physical functioning 
becomes less important to patients, whereas the impact 
of taste alterations, role functioning, and sleep distur-
bances grows [52].

Electronic PRO data assessment allows real-time 
reporting of symptoms, which is different from remem-
bering the details of a symptom that occurred days 
before. This might prevent symptoms being overlooked 
or underestimated.

Patients can reflect on their symptoms when the soft-
ware enables them to access their continuous PRO 
assessment data. This functionality assesses their pro-
gress (most of the time worsening), which can help them 
remain aware of time and of the disease progressing 
toward certain death, improving their comprehension of 
their health status [58].

However, the use of electronic PRO data assessment in 
inpatient cancer palliative care has not always shown sta-
tistically relevant results on symptom burden, readmis-
sion rates and length of stay [54]. This could suggest that 
it is still necessary to deepen the impact of technology in 
that clinical setting.

Electronic PRO data and communication
These studies have shown how electronic PRO data 
assessment helps prompt difficult end-of-life communi-
cation between clinicians and patients to better organize 
care in the last phase of life [53]. Objective and subjec-
tive data collected through PROMs allow patients to have 
more informed discussions with their health care provid-
ers, particularly helping them know what questions to 
ask about their own condition [58].

Electronic assessments complement face-to-face 
interviews without neglecting the previous relationship; 
almost all of the studies included in this review con-
sidered PRO data collected by e-PROMs valuable for 
improving communication between patients and health 
care professionals. Of course, electronic devices cannot 
replace direct contact with professionals, but they rep-
resent an additional element to complete and strengthen 
these relationships.
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Communication is crucial, especially during this par-
ticular treatment phase. Patients seek reassurance and 
feedback from clinicians, but often, the little time that 
clinicians have available for face-to-face meetings is not 
sufficient to capture all the changes and the occurrence 
of symptoms over time. In the terminal phase of life, PRO 
data collected by e-PROMs are effective in improving 
palliative care, promoting more frequent contact with cli-
nicians, aiding in decision-making, and prioritizing and 
organizing care during the entire progression of the dis-
ease [47, 53, 56–58]. Sometimes questions at this stage 
of life are uncomfortable and difficult to ask because the 
answer is not always one that the patient wants to hear.

These tools help empower patients, who increasingly 
seek control over their illnesses and end-of-life decisions.

Limitations
This review has several limitations. In performing a scop-
ing review, we attempted to describe all the information 
available, so we included studies without subjecting them 
to a formal quality assessment. This work considered 
a total of thirteen studies from the primary literature, 
which demonstrates the scarcity of resources available for 
patients in palliative cancer care who are not subject to 
any treatments (i.e., palliative chemotherapy or palliative 
radiotherapy). Most of the included studies were devel-
opmental rather than involving patients. There is also a 
time lag bias due to the COVID-19 pandemic for non-
COVID-19-related articles, with a significant increase in 
submission-to-publication times [60, 61].

Conclusions
This work has shown that the use of electronic PRO data 
assessment can be valuable for patients’ well-being and 
symptom management during palliative care.

Discussion between clinicians and patients can be 
improved by collaboratively identifying what the patient 
cares about and needs, helping initiate discussion about 
the end of life and improving decision-making. Through 
e-PROMs, clinicians can prioritize patients’ needs 
according to their questionnaire scores.

Only one study reported conflicting results regard-
ing palliative cancer inpatients and the use of PRO data 
assessment; this may reflect the need for other studies 
investigating the use of these data in this setting.

It would be interesting to involve palliative cancer 
patients at home in studies testing electronic PRO data 
assessments and even compare the populations of inpa-
tients and outpatients considering the different settings. 
However, due to the lack of research on this topic, more 
studies are necessary to better evaluate how clinicians 

can use electronic PRO data to improve communication 
with patients.
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