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Abstract

Background: “Patient Voices’ is a software developed to promote the systematic collection of electronic patient-reported
outcome measures (ePROMS) in routine oncology clinical practice.

Objective: This study aimed to assess compliance with and feasibility of the Patient Voices ePROM system and analyze
patient-related barriersin an Italian comprehensive cancer center.

Methods: Consecutive patients with cancer attending 3 outpatient clinics and 3 inpatient wards were screened for eligibility
(adults, native speakers, and being able to fill in the ePROMSs) and enrolled in a quantitative and qualitative multimethod study.
Compliance, reasonsfor not administering the ePROMS, patients’ interaction needs, and patient-perceived System Usability Scale
(range 0-100) were collected; semistructured interviews were carried out in a subsample of patients.

Results: From June 2020 to September 2021, atotal of 435 patientswere screened, 421 (96.7%) weredligible, and 309 completed

the ePROM s (309/421, 73.4%; 95% Cl 69.8%-77.5%; mean age 63.3, SD 13.7 years). Organization problems and patient refusal
were the main reasons for not administering the ePROMSss (outpatients: 40/234, 17.1% and inpatients: 44/201, 21.9%). Help for
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tablet use was needed by 27.8% (47/169) of outpatients and 10.7% (15/140) of inpatients, while the support received for item
interpretation was similar in the 2 groups (outpatients: 36/169, 21.3% and inpatients; 26/140, 18.6%). Average System Usability
Scale scoresindicated high usability in both groups (outpatients: mean 86.8, SD 15.8 and inpatients: mean 83.9, SD 18.8). Overal,
repeated measurement compliance was 76.9% (173/225; outpatients only). Interviewed patients showed positive attitudes toward
ePROMs. However, there are barriers to implementation related to the time and cognitive effort required to complete the
guestionnaires. Thereis also skepticism about the usefulness of ePROMSs in interactions with health care professionals.

Conclusions: Thisstudy provides useful information for future ePROM implementation strategies, aimed at effectively supporting
theroutine clinical management and care of patientswith cancer. In addition, thesefindings may be relevant to other organizations

willing to systematically collect PROMs or ePROMs in their clinical routines.

Trial Registration:

(JMIR Cancer 2025;11:e56625) doi: 10.2196/56625

Clinical Trials.gov NCT03968718; https://clinicaltrials.gov/study/NCT03968718

KEYWORDS

feasibility; oncology; patient-reported outcomes; PROMs; quality of life; mixed methods study; cancer; electronic patient-reported
outcomes; patient compliance; barrier; implementation; usability scale; semistructured interview; questionnaire; clinical

management; eHealth

Introduction

Patient-reported outcome measures (PROMs) are questionnaires
for the self-assessment of patients’ symptoms, well-being, and
functional status associated with their health condition, without
interpretation by aclinician or anyoneelse[1,2]. Well-validated
PROMs are considered the gold standard for the collection of
subjective health-related outcomes [3,4].

PROMs were initially developed to be used in research, but
interest has been growing inintegrating them into cancer clinical
practice to facilitate personalized care management [5]. There
is now a wedth of evidence indicating that PROMs may
improve symptom control, communication, patient satisfaction,
quality of life, and overall survival. In addition, consistent use
of PROMs may contribute to reduce emergency room access
and hospitalization rates [6-11].

Degspite the generally positive effects and favorable attitudes
reported by health care professionals (HCPs) [12-15], PROMs
arenot systematically implemented in routine oncol ogy practice
[16,17]. Potential facilitatorsto the routine use of PROMs have
been highlighted, such as automatic scoring, immediate
availahility of above cut-off values, and time-trend visualization,
along with automatic triggers and recommendationsfor clinical
action. However, the barriers to PROM implementation act at
many levels [18-20]. At the HCP and service level, major
barriers include the workload associated with administering
guestionnaires, the lack of clear guidelines and confidence in
routine use, difficulties in scoring and interpreting the results,
and integration of PROMs into clinical workflows[17,19].

Electronic PROMs (ePROMs) have been proposed [21] to
improve their applicability and acceptability by HCPs. Yet,
inadequate I T infrastructures and ePROM systems that are not
integrated with the electronic medical record (EMR) [22,23]
emerged ascritical issues. Relevant among theseisthe need for
HCPsto connect to multiple systems, the increased risk of poor
care coordination, inefficienciesin activating clinical pathways
and referrals, and missed opportunities for care improvement
[18,24].

https://cancer.jmir.org/2025/1/€56625

Patient-related barriers also hinder the use of PROMs and
include the negative perception of PROMSs as time-consuming
and burdensome to complete, difficulties in using electronic
devices, lack of adequate explanations and support, and privacy
concerns [19,22].

The Patient Voices project started in 2018 at the Fondazione
IRCCS Istituto Nazionale dei Tumori (INT) in Milan (Italy),
with the purpose of promoting the systematic collection of
ePROMs in routine cancer care through a software system
integrated into the hospital EMR that has not yet been
implemented [25]. The system was designed in compliance with
recommendations provided by the European Society for Medical
Oncology clinical practice guideline on the role of PROMsin
the continuum of cancer care [26]. The aim of the project was
2-fold: on the one hand, to explore the technical viability and
the attitude of HCPstoward such an integrated ePROM system;
on the other hand, to test its workability in a pilot
implementation in routine oncology clinical practicein different
settings of the hospital. This study aims at reporting on the
assessment of compliance and feasibility of ePROM
implementation as well as identifying patient-related
implementation barriers.

Methods

Study Design

This study used a multimethod design based on concurrent
quantitative and qualitative data collection. The aim was to
increase the chances of getting varied and extensive research
findings on the feasibility of the systematic use of ePROMSs.

Datawere collected and analyzed from the following substudies:

«  Quantitative longitudinal substudy A: ePROMs were used
for symptom screening and monitoring in patients with
cancer who attended 3 outpatient clinics at INT, that is,
palliative care, genitourinary oncology, and radiotherapy
clinics.

»  Quantitative cross-sectional substudy B: ePROMs were
used to assess psychological distress among inpatients
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admitted to urological surgery, medical oncology, and
colorectal surgery wards.

« Qualitative feasibility substudy C: Semistructured
interviews were carried out with a subgroup of patients
involved in the previous quantitative substudies, with the
aim to explore in depth the patient-related barriers to
successful implementation.

More methodological details are reported el sawhere [25].

Patient Voices ePROM System

The Patient Voices ePROM system was developed in 2020 at
INT in collaboration with Politecnico of Milan (Italy). After a
predevelopment phase, running an ad hoc analysis of technical

Brunelli et al

and user requirements, the web-based application wasintegrated
with the INT information system, including the EMR, and runs
only under the hospital network. The system involves 4 kinds
of users [25]: the administrator, who operates through a
dedicated dashboard to authorize usersto system access and to
download PROM data for reports and research; the data
collection coordinator (DCC), who registers patients and trains
them to use the system; the patient, who completesthe assigned
guestionnaires through a tablet provided by the hospital; and
the clinician, who has access to real-time textual and graphical
PROM data from the EMR.

Figure 1 shows sample screenshots from the Patient Voices
ePROM system for the different users (fictional data).

Figurel. Screenshotsfrom the Patient \VVoices electronic patient-reported outcome measure system for the different users. (A) Patients' dataregistration
by the data collection coordinator. (B) Edmonton Symptom Assessment Scale questionnaire compilation by the patient. (C) Distress Thermometer
guestionnaire compilation by the patient. (D) Visualization of Therapy Impact Questionnaire scores by the clinician.
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Questionnaires (ePROMs)

The Patient Voices system was designed to allow for flexibility
in the choice of questionnaires to be administered to patients.
For the feasibility substudies A and B, the following
questionnaires could be electronically administered:

« Edmonton Symptom Assessment Scale (ESAS) [27]: It
requires the patient to rate a list of physica and
psychologica symptomson a0-10 numerical scale and was
used in genitourinary cancer and radiotherapy clinics in
substudy A.

« Therapy Impact Questionnaire (TIQ) [28]: It includes
guestions on physical symptoms (24 items), overall
well-being (1 item), functional and emotional status (3 and
4 items, respectively), as well as cognitive and relational

https://cancer.jmir.org/2025/1/€56625
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status (2 items each). The reference time is the previous
week, and responses are collected on verbal rating scales
(noor alittle bit or quite abit or very much). For this study,
TIQ was complemented with five 0-10 numerical rating
scales assessing pain intensity with different time referral.
As this implementation project aimed to meet the needs of
clinicians, the TIQ and the pain scaleswere chosenin place
of the ESASinthe palliative care outpatient clinic, asthese
were the paper-and-pencil PROMs routinely used in that
ward.

+ Distress Thermometer (DT) [29]: It is a single 0-10
numerical scale on which participants rate their level of
distress from any cause in the previous week. The DT is
supplemented by a 35-item problem list, which prompts
patients to identify their problems in practical,
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family-related, emotional, spiritual or religious, and physical
domains. Scores of 4 or higher suggest clinically significant
distress. The DT was used with inpatients involved in
substudy B.

All the above ePROMs are validated in the Italian language
[28,30-32].

Quantitative Substudies

Study Participants

Consecutive adult patients with cancer (aged =18 years)
attending one of the previoudly listed outpatient clinics and
inpatient wards during pre-established days in the enrollment
period (1 to 2 months for each ward or clinic) were potentially
eligible to be enrolled in substudies A and B. Patients with
inability to complete the questionnaires due to physical or
cognitiveimpairment, psychological disturbances, or nonnative
language issues were not eligible for the study. All participants
attended as volunteers and gave their written informed consent
to participate in the research.

Data Collection Procedures

A systematic screening of all patients attending inpatient wards
and outpatient clinics was performed by a dedicated research
nurse, who acted as the DCC. Reasons for not administering
ePROMs were collected and classified as patient related
(cognitive impairment, physical conditions, and language
issues), institution related (organizational problems and patient
already enrolled in another clinical trial), or patient refusal.
After the dligibility screening and informed consent collection,
the DCC provided basic training on how to use the tablet and
explained how to fill in the questionnaire. Patients involved in
substudy A filled in the ePROM at all subsequent visits during
the data collection period, while patients involved in substudy
B filled in the DT on admission only.

The DCC supported the patients while filling out the
guestionnaire, recording whether and how often the patient
needed help in using the device or interpreting the questions.
A specific DCC “structured form” was used for collecting such
data, which were then analyzed using descriptive statistics. The
time needed to complete the questionnaire by each patient was
registered by the system.

After ePROM completion, patients were asked to fill in a
paper-based questionnaire on their educationa level and
familiarity with electronic devices and internet use. Patients
demographic and clinical data (sex, date of birth, tumor site,
year of cancer diagnosis, and visit or hospitalization reason)
were extracted from the institutional data warehouse. Data
collection was performed using REDCap (Research Electronic
Data Capture; Vanderbilt University) electronic case report
form [33,34]. Patients' perception and usability of the Patient
Voices system were assessed, only for patients filling in the
guestionnaire, by the System Usability Scale (SUS), a
standardized 10-item questionnaire with a final score ranging
from O to 100 with higher values indicating higher usability
[35].
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Study End Points

The main end point of the study was compliance with the Patient
Voices system, defined as the percentage of eligible patients
completing the ePROM s assigned. Secondary end points were
the percentage of screened patients who received the ePROMSs;
the average perceived system usability measured through SUS;
the proportion of patients asking for interaction with the DCC
to complete the tasks, the average time to fill in the
guestionnaire; and the successful administration of the
guestionnaire during subsequent visits (among patients attending
outpatient clinics, at least twice during the follow-up period in
substudy A).

Sample Size and Data Analysis

In the hypothesis that the compliance is 50% (hypothesis of
maximum variability and then maximum imprecision), asample
size of 200 (in both in- and outpatient settings) allows the
estimation of a 95% ClI for the percentage of compliance with
aprecision (half-width) of 6.9% [36]. Basic descriptive statistics
were applied to characterize the study sample. Point and interval
estimates (95% Cl) of proportion and averages described in the
study end points were calculated for the whole sample and by
inpatient ward or outpatient clinic. Cronbach a is used to
measure the internal consistency of the SUS in this sample.
Values above 0.70 indicate acceptable reliability [37]. The
analyses were performed using the standard software packages
Stata (StataCorp) and R (R Foundation for Statistical
Computing).

Quialitative Substudy

Study Participants

Patients in the qualitative interview substudy were recruited
among those who had completed at least 1 of the ePROMs
administered in substudies A or B. Purposive sampling was
undertaken to guarantee the inclusion of participants with a
broad range of characteristics, such as disease site and stage,
age, and sex.

Data Collection Methods and Procedures

A topic guide developed by the research team and based on a
literature review [19,24,38,39] was used to structure the
interviews with patients. This guide included questions on the
feasibility and acceptability of the routine use of ePROMS, the
difficulties encountered while completing the questionnaire,
the information and help received about ePROMs, and the
perception of theimpact of these tools on clinical consultation.
In addition, there was scope to digress from the guide if
participants raised new and relevant topics.

After an initia training session, face-to-face interviews were
conducted, audio recorded, and transcribed ad verbatim by
volunteers from Associazione Italiana Malati di Cancro
(AIMAGC; Italian Association of Cancer Patients). Theinterviews
were conducted between May and November 2021 and lasted
an average of 28 (SD 11.02) minutes. The interviews (and
participant involvement) were carried on until thematic
saturation had been reached and no new insights could be drawn
from additional participants [40].
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Data Analysis

Interview transcripts were imported into NVivo (version 12;
Lumivero) for data management, coding, and analysis [41].
Patients names were transformed into textua and numeric
strings to ensure data pseudoanonymization. Verbatim
transcripts were analyzed using a thematic analysis approach,
as described by Braun and Clarke [40]. Initial coding was done
by 1 author (L Lombi), then supervised and verified by other 2
authors (C Brunelli and SA). Once the interviews had been
initially coded, a finer analysis was conducted to identify
themes, sample quotes, and interconnections between themes.

Some results of this qualitative study, particularly regarding
participants’ perspectives ontheimplications of using ePROMs
for the clinical encounter, were discussed in Lombi et a [42].
In this work, we focused on findings concerning the perceived
barriersto ePROM integration into oncological clinical routine.

Ethical Considerations

This study was approved by the ingtitutional ethics committee
of Fondazione IRCCS INT (Milan, Italy; INT 167/18) and
complied with the Declaration of Helsinki. Participants provided
written consent before the visit or during hospitalization.
Participants were informed about (1) research purposes, (2)
privacy, (3) use of the information obtained, (4) that
participation was voluntary and unrewarded, and (5) that they
could leavetheresearch at any time without giving explanations.
All the data were deidentified before data analysis and storage.
There was no compensation for participation in the study.

Results

Quantitative Results

From June 2020 to September 2021, atotal of 435 consecutive
patients were screened, 421 (96.7%) were eligible, and 309
filled in the ePROMs, which indicates compliance of 73.4%
(309/421; 95% CI 69.8%-77.5%). All patients who were
administered the ePROM completed it, and no one stopped
before compl eting the questionnaire.

Overdl feasihility (percentage of patients, among those
screened, who could be administered the ePROMSs) was 71%
(309/435; 95% CI 66.5%-75.2%). Table 1 shows comparable
feadibilities by in- and outpatients; 69.6% (140/201; 95% CI
62.8%-75.2%) and 72.2% (169/234; 95% CI| 66%-77.8%),
respectively. Organization problems, such as pressure on time
and difficult patient flow management, were the main reason
for not administering ePROMs among outpatients (40/234,
17.1% vsinpatients: 5/201, 2.5%), whereas patient refusal was
the main reason for inpatients (44/201, 21.9% vs outpatients:
10/234, 4.3%).

https://cancer.jmir.org/2025/1/€56625
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While the feasibility rateswere similar in the 3 inpatient wards
(colorectal surgery: 44/60, 73.3%; medical oncology: 48/70,
68.6%; and urological surgery: 48/71, 67.6%), higher
heterogeneity wasfound in outpatient clinics, with the palliative
care clinic showing the higher feasibility (59/65, 90.8%),
followed by the radiotherapy clinic (42/54, 77.8%), and the
genitourinary oncology clinic (68/115, 59.1%; Figure 2).

Table 2 reports demographic, disease characteristics, and the
use of technological tools by patientswho filled in the ePROMSs.

Most of the responders stated that they regularly used
smartphones (240/309, 77.7%) and the internet (203/309, 66%).
About half of them (159/309, 51.5%) were quite familiar with
computer, while tablet use was less common (65/309, 21%). In
total, 24 (7.8%) patients reported they were not using any
electronic devices or the internet.

Table 3 showstheinteraction and help needed by patientsduring
ePROM filling in. More help and interaction with the DCC to
use the tablet was needed by outpatients (47/169, 27.8% vs
15/140, 10.7%), and overall, 244 (78.9%) out of 309 patients
did not need help to use the tablet. Help received for the
interpretation of questions was similar in the 2 settings
(outpatients: 36/169, 21.3% and inpatients: 26/140, 18.6%). Of
note, 216 (70%) out of 309 patients did not need any kind of
interaction to fill in the ePROM (data not shown in table).

In alimited number of patients, although considered eligible
for the study in the enrollment phase, the ePROM wasfilled in
by the nurse upon patient interview (10/140, 7.1% vs 13/1609,
7.7% in theinpatient and outpatient group, respectively) mainly
because of physical issues(2/140, 1.4% of inpatientsand 6/169,
3.6% of outpatients) and pain or asthenia (3/140, 2.1% of
inpatients and 3/169, 1.8% of outpatients), which prevented
them from being completely independent when filling in the
guestionnaire.

System usability, as measured by the SUS, was above 80 for
both inpatient and outpatient groups (mean 86.8, SD 15.8 and
mean 83.9, SD 8.9, respectively). Cronbach a was 0.84 (95%
Cl 0.77-0.88) in the overall sample. On average, the TIQ and
DT required more time to be filled in (mean 6.63, SD 5.52
minutes and mean 6.25, SD 4.17 minutes, respectively)
compared to the ESAS (mean 3.70, SD 2.79 minutes), as
expected due to the different length of the questionnaires.

Figure 3 shows the repeated administration of ePROMs among
outpatients who underwent at least 1 follow-up visit (n=225).
The maximum number of completed questionnaires was 6
(including baseline ePROMS) of atotal of maximum 7 visits
recorded for this study, with 76.9% (n=173) of the overall
follow-up ePROMSs filled out.
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Table 1. Feasibility and reasons for not administering ePROMs? by setting (N=435).

Setting
Inpatients (n=201), n (%) Outpatients (n=234), n (%)
ePROM administered
Yes 140 (69.6) 169 (72.2)
No 61 (30.4) 65 (27.8)
Reasons for not administering ePROMs
Patient related
Impaired cognitive status 3(15) 1(0.4)
Impaired physical condition 0(0) 1(0.4)
Nonnative language issues 9(4.5) 1(0.4)
Institution related
Organization problems 5(2.5)° 40 (17.2)°
Patient enrolled in aclinical tria 0(0) 12 (5.1)
Patient refusal 44 (21.9) 10 (4.3)

8ePROM: electronic patient-reported outcome measure.
bUnavail abil ity of the patients at the bed because of medical procedures.
CUnavailability of the patients for delays or anticipation in the timing of the visit or for diagnostic procedures.

Figure 2. Feasibility rates and reasons for not administering the electronic patient-reported outcome measure by ward and outpatient clinic.
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Table 2. Baseline sociodemographic and clinical characteristics of patients who filled in the electronic patient-reported outcome measures.

Setting

Inpatients (n=140)

Outpatients (n=169)

Sex, n (%)
Male
Female
Age (years), mean (SD)
Educational status, n (%)
Primary
Lower secondary
Upper secondary
Postsecondary
Other
Missing®
Primary tumor site, n (%)
Breast
Lung
Gastrointestinal
Urogenital
Other

Missing

Reason of thevisit or admission, n (%)

Pdlliative care
Radiotherapy treatment
Medical oncologic visit
Medical treatment
Surgery
Other
Frequency of use of electronic tools
Smartphone, n (%)
Not owing or never using
Seldom use
Regular use
Computer, n (%)
Not owing or never using
Seldom use
Regular use
Tablet, n (%)
Not owing or never using
Seldom use
Regular use
Internet, n (%)
Never or rarely

Sometimes

97 (69.3)
43 (30.7)
60.4 (14.3)

7(5)

20 (14.3)
76 (54.3)
34 (24.3)
2(1.4)
1(0.7)

4(2.9)
13(9.3)
58 (41.4)
50 (35.7)
14 (10)
1(0.7)

0(0)
0(0)
0(0)

46 (32.9)
86 (61.4)
8(0.6)

13(9.3)
18 (12.9)
109 (77.9)

36 (25.7)
30 (21.4)
74 (52.9)

79 (56.4)
31(22.2)
30 (21.4)

29 (20.7)
14 (10)

100 (59.2)
69 (40.8)
65.8 (12.8)

9(5.3)
16 (9.5)
42 (24.9)
34(20.1)
3(1.8)
65 (38.5)

34(20.1)
10 (5.9)
11 (6.5)
84 (49.7)
25 (14.8)
51

59 (34.9)
42 (24.9)
68 (40.2)
0(0)
0(0)
0(0)

25 (14.8)
13(7.7)
131 (77.5)

55 (32.5)
29 (17.2)
85 (50.3)

112 (66.3)
22 (13)
35 (20.7)

43 (25.7)
20 (12)
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Setting

Inpatients (n=140) Outpatients (n=169)
Often or every day 97 (69.3) 104 (62.3)
Missing 0(0) 2(12)

3Dueto atechnical problem, educational status was not collected for patientsin 1 outpatient clinic.

Table 3. Interaction and help needed during electronic patient-reported outcome measure filling in by setting.

Setting
Inpatients (n=140) Outpatients (n=169)
Interaction needed for the use of the tablet, n (%)
No interaction needed 125 (89.3) 119 (70.4)
Some inter action needed 15 (10.7) 47 (27.8)
Missing 0(0) 3(1.8)
If yes, how many times, n (%)
13 5(3.6) 24 (14.2)
4-6 0(0) 7(4.1)
>6 0(0) 3(1.8)
Filled in by the nurse 10(7.2) 13(7.7)
Interaction needed to interpret questions, n (%)
No interaction needed 114 (81.4) 129 (76.3)
Some inter action needed 26 (18.6) 36 (21.3)
Missing 0(0) 4(2.4)
If yes, how many times, n (%)
1-3 16 (11.4) 21 (12.4)
4-6 0(0) 1(0.6)
>6 0(0) 1(0.6)
Filled in by the nurse 10(7.1) 13(7.7)
Reason for nurse's compilation, n (%)
Difficulty with reading 3(21) 1(0.6)
Difficulty with touchscreen 1(0.7) 1(0.6)
Physical issues 2(1.9 6 (3.6)
Pain or asthenia 3(21) 3(1.8)
Missing 1(0.6) 2(12)
System Usability Scale score (range 0-100)
Mean (SD) 86.8 (15.8) 83.9 (18.9)
Missing, n (%) 0(0) 15(8.9)
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Figure 3. Electronic patient-reported outcome measure (€PROM) administration at follow-up for patients undergoing at least 1 follow-up visit. Cross

symbols: ePROM completed; circle symbols: ePROM not administered.
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Qualitative Results

Sociodemographic Characteristics of Participants

A tota of 19 oneto-one interviews were conducted.
Participants’ age ranged from 35 to 78 (mean 57, SD 12.63)
years, 10 (53%) were female, and 11 (58%) had completed
secondary education. In total, 9 (47%) participants completed
the DT, 8 (42%) completed the ESAS, and 4 (21%) completed
the TIQ and pain scales. Some participants completed repeated
ePROMs.

Attitude Toward ePROMs and Barriers to Successful
I mplementation

Participantswere general ly satisfied with ePROM administration
and had positive attitudes toward their use in routine oncology

https://cancer.jmir.org/2025/1/€56625
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practice. Many of their comments focused on the benefits of
ePROMSs, including improvement of quality and personalization
of carethrough aholistic approach, increased chances of talking
about their symptoms over time, increased awareness of both
clinicians and patients about symptoms in real time, aid in
rapidly detecting abnormal parameters, and perception to be
engaged in scientific research.

Five key dimensions emerged from thematic analysis, relating
to potential barriers to successful implementation of ePROMs
in routine oncological care. The dimensions are reported in
Table 4 alongside significant quotes from patients.
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Table4. Summary of dimensionsidentified from patient interviews (qualitative substudy C).

Barrier

Illustrative quotes

1. Skepticism toward .

ePROM?use during consul-
tation with health care pro-

fessional *
2. Skepticism toward .

ePROMsastoolsto examine
symptoms

3. Cognitive difficulties .

4. Technological issues .

5.ePROMsastime-consum-
ing tasks

“...Theway | seeit, even the doctor or whoever isvisiting you, that is, if he hasto study your medical record, read
your questionnaire, in one day he has so many patients, that is, it becomesabit complicated to receive...” [Interview
18, male, 43 years old].

“It doesn’t help anybody. Because often it can happen, so we make alot of papers, we put alot of news...On the
tablet, on the patient’s health record...But if they are not read...They remain adead | etter, as they say, nobody
needs them” [Interview 2, female, 74 yearsold].

“(The questionnaire is) very general ...\We should go into the specifics, everyone has different symptoms according
totheir history, their life, their way of living and everything...| mean...To their way of living” [Interview 10, female,
72 yearsold].

“Definitely aself-limited questionnaire, in the sense, with specific questions, with closed answers, thereforeit can
befilled in...details should be provided, if necessary. If one feels compelled to write something else, related to
each of theseissues, the possibility of further compilation could be considered” [Interview 13, male, 38 yearsold)].

“In fact, the first time...| was wrong, because | went to the right, because...| gave ‘No pain = 10’, meaning | don’t
have any. And instead, she told me ‘No, look, 10 isthe worst’. Well, | hadn’t |ooked closely, | had looked here...|
hadn’t understood, do you see?’ [Interview 11, female, 61 years old)].

“1 assumed that at first glance | would have said, probably because of the professional deformation | have...that O
was the minimum and 10 the maximum. Instead, in some situationsit isthe opposite...That is, | didn’t stop to think
that no pain was zero and maximum pain was 10. | said, ‘no pain, OK no pain, 10!". Because | wasfine, you
know?’ [Interview 1, female, 65 years old].

“1"m bad with technology, so I'll tell you, sometimes | mess up so much with the phone that half is enough and
so others always have to step in, but whatever.” [Interview 4, female, 78 years old].

“Paper for meisaways better...a book for meisa paper book...when | feel paper...| likeit! Then at home we have
tablets, we have computers, we have everything...but...it's always nice to be able to write...I likeit...” [Interview
3, male, 66 yearsold].

“Yes, it's counterproductive...And then it makes people feel less inclined because the person is there for the visit,
not to fill out theform...The formisgiven to him, hefillsit out, but if it takes half an hour to fill out the form when
the visit was scheduled at two o’ clock and he goesin at half past two he's upset...Because he's wasting time and

becauseit’s not correct in short” [Interview 6, male, 59 years old].

8PROM: electronic patient-reported outcome measure.
Thefive key dimensions are as follows:

1. Skepticism toward ePROM use during consultation with
HCPs. During the interviews, several participants
complained that their ePROM results were not discussed
or even mentioned during the clinical encounter. Asaresult,
many patients doubted that clinicians had consulted their
responses likely because of time pressure and work
overload.

2. Skepticism toward ePROMs astool sto examine symptoms:
Some patients criticized the use of a questionnaire based
on close and structured questions to explore their health
status and well-being, as these are dimensions that should
be investigated through more flexible tools, that is, open
guestions also including descriptive comments.

3. Cognitive difficulties: Several participants, mostly among
those who were asked to complete the TIQ and pain scale,
mentioned problemsto fill out the questionnaire due to the
perceived complexity of the scales.

4. Technological issues: Patients, athough older patients,
generally stated that they had no difficulties using the tablets
to fill out the ePROMs, with the only exception of 1 person
who acknowledged limited digital skillsand required direct
support from the DCC. Two patients said they had no
difficulties with the tablet, but they would have preferred
to fill out the ePROMs in paper format.

https://cancer.jmir.org/2025/1/€56625

5. ePROMs as time-consuming tasks: Mentioned by only 1
participant, the time reguired to compl ete the ePROM swas
perceived as potentially lengthening the waiting time and
delaying the visit.

Discussion

Principal Findingsand Comparison With Prior Work

This study explored the compliance and feasibility of
implementing an ePROM system integrated with the EMR in
the clinical management of patients with cancer attending
hospital wards or outpatient clinics. Potential patient-related
barriersto the routine use of ePROMswere analyzed, collecting
both reasons for not filling in and patients' views on the
difficulties encountered whilefilling in the questionnaires.

The results showed good compliance and feasibility both by
inpatients and outpatients. Most of them (244/309, 78.9%) were
ableto fill out the questionnaire without any help in using the
device, which suggests that the electronic format was not a
major barrier. In support of this, many participants stated that
they regularly used smartphones, computers, and the internet,
indicating a certain degree of familiarity with technology tools.
Besides, system usability scores confirmed that the experience
with the ePROM system was more than satisfactory by most of
the patients in both clinical settings, and the qualitative results
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also point in thisdirection. Indeed, in planning this project, we
choseto use asystem for ePROM collection that would facilitate
the procedure from the patient’s standpoint. Patients neither
had to download any app or software nor register or log in via
password; instead, they were provided with atablet ready tofill
out the questionnaire. Clearly, more proactivity by the patient
would be needed in case of remote ePROM assessment on the
patient's own personal devices. In any case, as aready
highlighted by several studies[19,22,43,44], basic IT literacy
remainsaprerequisite for el ectronic assessment, and addressing
thisissue, especially among older patients, is a priority.

Thefeasibility for outpatients at follow-up visits was also good:
three-quarters of the total number of ePROMs administered
after the baseline visit were completed, and more than half of
the patientsfilled in the questionnaire at each consecutive visit,
indicating an overall positive attitude toward regular use of
health technol ogies. When interviewed, patients reported several
benefitsfrom ePROMs, including actively participating in their
health care and improving patient-clinician communication.

Approximately 3 in 4 patients successfully filled in the
guestionnaire regardless of clinical setting. This is a very
positive result considering that the administration of ePROMs
took place in the context of aresearch study, which impliesthat
data can be collected only after going through preliminary
procedures concerning patient information, privacy, and consent
to participation. If, as recommended, ePROMs were part of
routineclinical practice, they would be administered to patients
by default just like any other medical test or diagnostic
noninvasive procedure.

Feasibility was similar inthe 2 clinical settings, but the reasons
for not filling in the ePROMs were different. In all 3 hospital
wards, the main reason was patient refusal, which was 21.9%
(44/201). Unfortunately, we could not collect any further
information on refusal because patients were not specifically
asked and did not spontaneously explain why they preferred
not to participate in the study. Another important reason for not
filling in wasthe language barrier for people not fluent in Italian
(97201, 5%), which, however, could be easily overcome by
implementing different languages within the same ePROM to
offer questionnaires also to nonnative speaking patients. In
contrast to inpatient wards, outpatient clinics showed mainly
institution-related reasons for not filling in, with organizational
problems significantly affecting the feasibility rate. It is
noteworthy that the palliative care outpatient clinic showed the
highest feasibility (59/65, 90.8%), probably because in this
clinical setting, both clinicians and patients are particularly well
trained and accustomed to the use of paper-based PROMs that
have been part of routine patient care for decades.

Similar studies exploring the compliance and feasibility of an
ePROM system integrated into an existing clinical setting have
reported good acceptance of both patients and HCPs[43,45-49],
suggesting thereis potential to use such instrumentsto improve
the quality of information collected from patients by hospital
systems. Yet, some challenges need to be addressed, including
the patient-related barriers, which are aso reported here (ie,
time and cognitive burden upon patients to complete the
guestionnaires and skepticism toward ePROM use during a
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consultation with HCP) and are highly dependent on contextual
factors. For example, a limitation of this study is that the 2
groups of patients were not administered the same ePROMs.
Thisdid not allow to distinguish the effect of the clinical setting
(inpatient vs outpatient) from the effect of the type of
guestionnaires offered to inpatients (DT) and outpatients (ESAS
and T1Q) on their different refusal rates. It can be assumed that
patients awaiting surgery are less willing to take part in a
research project than outpatients. On the other hand, filling in
a questionnaire on psychological distress may be perceived as
more burdensome than reporting about physical symptoms[49].
However, acombined effect of both these aspects on the higher
inpatient refusal rate cannot be excluded.

Patients' perception that ePROMs are not valid tools to explore
their own symptoms and well-being and share thisinformation
with clinicians has been reported by several studies
[3,13,19,22,50]. Therefore, efforts should be made to ensure
that patients receive adequate information about the
guestionnaire they are asked to complete and understand the
value of PROM collection.

The time needed to fill out the PROMs and difficulties met in
completing some items are aso relevant barriers already
reported in the literature [19,22,23,46]. Patients with cancer
may perceive ePROMSs as burdensome, as they see them as
additional teststhat negatively impact on the time already spent
in visits, procedures, and treatments. For some patients, the
guestionnaire can also be difficult to complete without help, as
our results showed, and this can be frustrating. Thus, selecting
ePROMs that are both sufficiently informative and not overly
burdensome for the patient isacritical aspect for their successful
implementation.

Limitations and Future Work

Thisstudy has somelimitationsthat should be considered. First,
we acknowledge that this study was carried out in a single
comprehensive cancer center, and this aspect may limit the
generalizability of the results. However, existing evidence
recommends that individual clinical settings independently
examine local barriers in order to adopt ad hoc solutions
[19,22,48,50,51].

Second, our results were obtained in the context of a research
study. This implies that, on one side, compliance might be
underestimated (patient refusal might be about the clinical study
and not about filling in the ePROM s); on another side, feasibility
might be overestimated, as data collection with a dedicated
nurse might be difficult to replicate in real-world
implementations due to lack of resources.

For ePROM s to supplement clinician-reported outcomes with
useful information and help in patient’s care, they should be
efficient, effective, and satisfactory for stakeholders[21,52,53].
The European Society for Medica Oncology guideline
recommends that PROM s eval uate outcomes that are clinically
meaningful and actionable in the reference population and
emphasizes that a single software system with PROM
functionalities suitable for any stage of cancer disease would
be the optimal solution, although technically challenging.
However, evidence supporting the implementation of PROM
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systems along the entire cancer trajectory islimited and largely
based on studies under highly controlled conditions rather than
on real-world datafrom routine clinical settings[26]. Based on
these recommendations, this study contributes real-world
evidenceto support theintegration of ePROMsinto the hospital
information system for their use in routine oncology practice.

Conclusions

Brunelli et al

implementation strategies, which will be aimed to effectively
support the routine clinical management and care of patients
with cancer. In addition, these findings may be relevant to other
organizationswilling to implement a systematic use of PROMs
or ePROMsiin their clinical routines. Finally, current evidence
suggeststhat the creation of acultural infrastructure that values
PROMSs, that encourages and instructs HCPs to use these tools

routinely, and that actively involves patientsin their health care
process is a key element in fostering the uptake of PROMsin
real-world clinical settings[3,48,51].

At thisfeasibility stage, the patient-related barriers reported in
this study provide useful information for improving future

Acknowledgments

The authors would like to thank Dr Michela Monfredini for her contribution to data collection. The Patient Voices study group
includes GA, Marco Bellazzi, Filiberto Belli, C Borreani, C Brunelli, Giuseppi Capri, AC, Paolo Casali, Paolo Corradini, Filippo
de Braud, Anna Maria Foschi, Secondo Folli, Marina Garassino, Lisa Licitra, NN, Chiara Pellegrini, MP, GP, AR, Raoberto
Salvioni, Pierangelo Spada, Riccardo Valdagni, and E Zito and Fondazione IRCCS Istituto Nazionale dei Tumori-Milano. This
work was supported by the Italian Ministry of Health (5X1000 funds ID code D171CB).

Data Availability
The datasets generated during this study are avail able from the corresponding author on reasonable request.

Authors Contributions

C Brundlli, E Zito, L Lombi, SA, AC, C Borreani, AR, and GA contributed to the study conception and methodological design.
C Brunélli, GA, CA, and C Borreani contributed to funding acquisition. C Brundlli, E Zito, and SA contributed to project
administration. C Brunelli, E Zito, M Spelta, and DL contributed to software design, development, and validation. C Brunelli,
GA, E Zito, SA, MP, GP, NN, LB, LA, L Lozza, M Spelta, GM, and M Shkodra contributed to data acquisition. C Brunelli, SA,
RM, GT, and L Lombi contributed to formal dataanalysis and visualization. All authors contributed to resultsinterpretation. The
first draft of the manuscript was written by C Brunelli, SA, and LC, and al authors commented on and contributed to previous
versions of the manuscript. All authors read and approved the final manuscript.

Conflictsof I nterest

C Brundlli reports grants from the Italian Ministry of Health (5X 1000 funds ID code D171CB) and payments from the University
of Milan. AC reports consulting fees and honorariafrom Mundipharmaand Amgen outside the submitted work. All other authors
declare that they have no competing interests. RM has received consulting fees from Boeringer outside the submitted work. GP
has received grantsfrom I psen, Janssen, M SD, and Gilead and consulting fees and honorariafrom Amgen, Astellas, AstraZeneca,
Bayer, BMS, Eisai, Ipsen, Janssen, Merck, Novartis, Pfizer, and Roche outside the submitted work. All remaining authors declare
no conflicts of interest.

References

1.  U.S Department of HealthHuman Services FDA Center for Drug Evaluation and Research, U.S. Department of HealthHuman
Services FDA Center for Biologics Evaluation and Research, U.S. Department of HealthHuman Services FDA Center for
Devices and Radiological Health. Guidance for industry: patient-reported outcome measures: use in medical product
development to support labeling claims: draft guidance. Health Qual Life Outcomes. 2006;4:79. [FREE Full text] [doi:
10.1186/1477-7525-4-79] [Medline: 17034633]

2. Black N, Burke L, Forrest CB, Sieberer UHR, Ahmed S, Valderas JM, et al. Patient-reported outcomes: pathways to better
health, better services, and better societies. Qual Life Res. 2016;25(5):1103-1112. [doi: 10.1007/s11136-015-1168-3]
[Medline: 26563251]

3. Antunes B, Harding R, Higginson 1J, EUROIMPACT. Implementing patient-reported outcome measures in palliative care
clinical practice: a systematic review of facilitators and barriers. Palliat Med. 2014;28(2):158-175. [FREE Full text] [doi:
10.1177/0269216313491619] [Medline: 23801463]

4.  ChurrucaK, PomareC, EllisLA, Long JC, Henderson SB, Murphy LED, et al. Patient-reported outcome measures (PROMS):
areview of generic and condition-specific measures and a discussion of trends and issues. Health Expect.
2021;24(4):1015-1024. [FREE Full text] [doi: 10.1111/hex.13254] [Medline: 33949755]

5. Greenhalgh J. The applications of PROs in clinical practice: what are they, do they work, and why? Qual Life Res.
2009;18(1):115-123. [doi: 10.1007/s11136-008-9430-6] [Medline: 19105048]

https://cancer.jmir.org/2025/1/€56625 JMIR Cancer 2025 | vol. 11 | €56625 | p. 12

(page number not for citation purposes)


https://hqlo.biomedcentral.com/articles/10.1186/1477-7525-4-79
http://dx.doi.org/10.1186/1477-7525-4-79
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17034633&dopt=Abstract
http://dx.doi.org/10.1007/s11136-015-1168-3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26563251&dopt=Abstract
https://journals.sagepub.com/doi/abs/10.1177/0269216313491619?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
http://dx.doi.org/10.1177/0269216313491619
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23801463&dopt=Abstract
https://europepmc.org/abstract/MED/33949755
http://dx.doi.org/10.1111/hex.13254
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33949755&dopt=Abstract
http://dx.doi.org/10.1007/s11136-008-9430-6
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19105048&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR CANCER Brunelli et al

6.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

Barbera L, Sutradhar R, Seow H, Earle CC, Howell D, Mittmann N, et al. Impact of standardized Edmonton Symptom
Assessment System use on emergency department visits and hospitalization: results of a population-based retrospective
matched cohort analysis. JCO Oncol Pract. 2020;16(9):€958-€965. [doi: 10.1200/JOP.19.00660] [Medline: 32463762]
Barbera L, Sutradhar R, Seow H, Mittmann N, Howell D, Earle CC, et al. The impact of routine Edmonton Symptom
Assessment System (ESAS) use on overall survival in cancer patients: results of a population-based retrospective matched
cohort analysis. Cancer Med. 2020;9(19):7107-7115. [FREE Full text] [doi: 10.1002/cam4.3374] [Medline: 32794634]
Basch E, Deal AM, Dueck AC, Scher HI, KrisMG, HudisC, et al. Overall survival resultsof atrial ng patient-reported
outcomes for symptom monitoring during routine cancer treatment. JAMA. 2017;318(2):197-198. [FREE Full text] [doi:
10.1001/jama.2017.7156] [Medline: 28586821]

Basch E, Barbera L, Kerrigan CL, Velikova G. Implementation of patient-reported outcomes in routine medical care. Am
Soc Clin Oncol Educ Book. 2018;38:122-134. [FREE Full text] [doi: 10.1200/EDBK_200383] [Medline: 30231381]
DenisF, Lethrosne C, Pourel N, Molinier O, Pointreau Y, Domont J, et al. Randomized trial comparing a web-mediated
follow-up with routine surveillance in lung cancer patients. JNatl Cancer Inst. 2017;109(9). [doi: 10.1093/jnci/djx029]
[Medline: 28423407]

Kotronoulas G, Kearney N, Maguire R, Harrow A, Di Domenico D, Croy S, et al. What is the value of the routine use of
patient-reported outcome measures toward improvement of patient outcomes, processes of care, and health service outcomes
in cancer care? A systematic review of controlled trials. J Clin Oncol. 2014;32(14):1480-1501. [FREE Full text] [doi:
10.1200/JC0O.2013.53.5948] [Medline: 24711559]

Brunelli C, Zito E, Alfieri S, Borreani C, Roli A, Caraceni A, et al. Knowledge, use and attitudes of healthcare professionals
towards patient-reported outcome measures (PROMSs) at a comprehensive cancer center. BMC Cancer. 2022;22(1):161.
[FREE Full text] [doi: 10.1186/s12885-022-09269-x] [Medline: 35144569]

Calvert M, Kyte D, Price G, Valderas JM, Hjollund NH. Maximising the impact of patient reported outcome assessment
for patients and society. BMJ. 2019;364:k5267. [doi: 10.1136/bmj.k5267] [Medline: 30679170]

Amini M, Oemrawsingh A, Verweij LM, Lingsma HF, Hazelzet JA, Eijkenaar F, et a. Facilitators and barriers for
implementing patient-reported outcome measuresin clinical care: an academic center'sinitial experience. Health Policy.
2021;125(9):1247-1255. [FREE Full text] [doi: 10.1016/j.healthpol.2021.07.001] [Medline: 34311981]

Gibbons C, Porter 1, Gongcalves-Bradley DC, Stoilov S, Ricci-Cabello I, Tsangaris E, et al. Routine provision of feedback
from patient-reported outcome measurements to healthcare providers and patientsin clinical practice. Cochrane Database
Syst Rev. 2021;10(10):CD011589. [FREE Full text] [doi: 10.1002/14651858.CD011589.pub2] [Medline: 34637526]
Bainbridge D, Seow H, Sussman J, Pond G, Martelli-Reid L, Herbert C, et a. Multidisciplinary health care professionals
perceptions of the use and utility of a symptom assessment system for oncology patients. J Oncol Pract. 2011;7(1):19-23.
[FREE Full text] [doi: 10.1200/JOP.2010.000015] [Medline: 21532805]

Boyce MB, Browne JP, Greenhalgh J. The experiences of professionals with using information from patient-reported
outcome measures to improve the quality of healthcare: a systematic review of qualitative research. BMJ Qual Saf.
2014;23(6):508-518. [FREE Full text] [doi: 10.1136/bmjgs-2013-002524] [Medline: 24505110]

Nguyen H, Butow P, Dhillon H, MorrisL, Brown A, West K, et a. Using patient-reported outcomes (PROs) and
patient-reported outcome measures (PROMs) in routine head and neck cancer care: what do health professionals perceive
asbarriers and facilitators? JMed Imaging Radiat Oncol. 2020;64(5):704-710. [doi: 10.1111/1754-9485.13048] [Medline:
32394587]

Nguyen H, Butow P, Dhillon H, Sundaresan P. A review of the barriers to using patient-reported outcomes (PROs) and
patient-reported outcome measures (PROMS) in routine cancer care. JMed Radiat Sci. 2021;68(2):186-195. [FREE Full
text] [doi: 10.1002/jmrs.421] [Medline: 32815314]

Schepers SA, Haverman L, Zadeh S, Grootenhuis MA, Wiener L. Healthcare professionals' preferences and perceived
barriers for routine assessment of patient-reported outcomes in pediatric oncology practice: moving toward international
processes of change. Pediatr Blood Cancer. 2016;63(12):2181-2188. [ FREE Full text] [doi: 10.1002/pbc.26135] [Medline:
27511830]

Basch E, Deal AM, KrisMG, Scher HI, Hudis CA, Sabbatini P, et a. Symptom monitoring with patient-reported outcomes
during routine cancer treatment: a randomized controlled trial. J Clin Oncol. 2016;34(6):557-565. [FREE Full text] [doi:
10.1200/JC0O.2015.63.0830] [Medline: 26644527]

Glenwright BG, Simmich J, Cottrell M, O'Leary SP, Sullivan C, Pole JD, et al. Facilitators and barriers to implementing
electronic patient-reported outcome and experience measures in a health care setting: a systematic review. J Patient Rep
Outcomes. 2023;7(1):13. [FREE Full text] [doi: 10.1186/s41687-023-00554-2] [Medline: 36786914]

Schepers SA, Sint Nicolaas SM, Haverman L, Wensing M, Schouten van Meeteren AY N, Veening MA, et a. Real-world
implementation of electronic patient-reported outcomes in outpatient pediatric cancer care. Psychooncol ogy.
2017;26(7):951-959. [doi: 10.1002/pon.4242] [Medline: 27502744]

Basch E, Snyder C. Overcoming barriers to integrating patient-reported outcomesin clinical practice and electronic health
records. Ann Oncol. 2017;28(10):2332-2333. [EREE Full text] [doi: 10.1093/annonc/mdx506] [Medline: 28961852]
Brunelli C, Borreani C, Caraceni A, Roli A, Bellazzi M, Lombi L, et a. PATIENT VOICES, a project for the integration
of the systematic assessment of patient reported outcomes and experiences within acomprehensive cancer center: aprotocol

https://cancer.jmir.org/2025/1/€56625 JMIR Cancer 2025 | vol. 11 | €56625 | p. 13

(page number not for citation purposes)


http://dx.doi.org/10.1200/JOP.19.00660
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32463762&dopt=Abstract
https://europepmc.org/abstract/MED/32794634
http://dx.doi.org/10.1002/cam4.3374
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32794634&dopt=Abstract
https://europepmc.org/abstract/MED/28586821
http://dx.doi.org/10.1001/jama.2017.7156
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28586821&dopt=Abstract
https://ascopubs.org/doi/10.1200/EDBK_200383?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
http://dx.doi.org/10.1200/EDBK_200383
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30231381&dopt=Abstract
http://dx.doi.org/10.1093/jnci/djx029
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28423407&dopt=Abstract
https://core.ac.uk/reader/158368143?utm_source=linkout
http://dx.doi.org/10.1200/JCO.2013.53.5948
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24711559&dopt=Abstract
https://air.unimi.it/handle/2434/909030
http://dx.doi.org/10.1186/s12885-022-09269-x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35144569&dopt=Abstract
http://dx.doi.org/10.1136/bmj.k5267
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30679170&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S0168-8510(21)00173-1
http://dx.doi.org/10.1016/j.healthpol.2021.07.001
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34311981&dopt=Abstract
https://europepmc.org/abstract/MED/34637526
http://dx.doi.org/10.1002/14651858.CD011589.pub2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34637526&dopt=Abstract
https://europepmc.org/abstract/MED/21532805
http://dx.doi.org/10.1200/JOP.2010.000015
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21532805&dopt=Abstract
https://eprints.whiterose.ac.uk/102918/
http://dx.doi.org/10.1136/bmjqs-2013-002524
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24505110&dopt=Abstract
http://dx.doi.org/10.1111/1754-9485.13048
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32394587&dopt=Abstract
https://europepmc.org/abstract/MED/32815314
https://europepmc.org/abstract/MED/32815314
http://dx.doi.org/10.1002/jmrs.421
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32815314&dopt=Abstract
https://europepmc.org/abstract/MED/27511830
http://dx.doi.org/10.1002/pbc.26135
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27511830&dopt=Abstract
https://europepmc.org/abstract/MED/26644527
http://dx.doi.org/10.1200/JCO.2015.63.0830
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26644527&dopt=Abstract
https://doi.org/10.1186/s41687-023-00554-2
http://dx.doi.org/10.1186/s41687-023-00554-2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36786914&dopt=Abstract
http://dx.doi.org/10.1002/pon.4242
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27502744&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S0923-7534(19)34969-5
http://dx.doi.org/10.1093/annonc/mdx506
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28961852&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR CANCER Brunelli et al

26.

27.

28.

29.

30.

31.

32.

33.

35.

36.

37.

38.

39.

40.
41.
42.

43.

45,

for amixed method feasibility study. Health Qual Life Outcomes. 2020;18(1):252. [FREE Full text] [doi:
10.1186/s12955-020-01501-1] [Medline: 32723341]

Di Maio M, Basch E, DenisF, Fallowfield LJ, Ganz PA, Howell D, et a. Therole of patient-reported outcome measures
in the continuum of cancer clinical care: ESMO Clinical Practice Guideline. Ann Oncol. 2022;33(9):878-892. [EREE Full
text] [doi: 10.1016/j.annonc.2022.04.007] [Medline: 35462007]

Bruera E, Kuehn N, Miller MJ, Selmser B, Macmillan K. The Edmonton Symptom Assessment System (ESAS): asimple
method for the assessment of palliative care patients. J Palliat Care. 1991;7(2):6-9. [Medline: 1714502]

Tamburini M, Rosso S, Gamba A, MencagliaE, de Conno F, Ventafridda V. A therapy impact questionnaire for quality-of-life
assessment in advanced cancer research. Ann Oncol. 1992;3(7):565-570. [FREE Full text] [doi:

10.1093/oxfordjournal s.annonc.a058263] [Medline: 1498079]

Roth AJ, Kornblith AB, Batel-Copel L, Peabody E, Scher HI, Holland JC. Rapid screening for psychologic distressin men
with prostate carcinoma: a pilot study. Cancer. 1998;82(10):1904-1908. [doi:
10.1002/(sici)1097-0142(19980515)82:10<1904::aid-cncr13>3.0.c0;2-x] [Medline: 9587123]

Moro C, Brunelli C, Miccinesi G, Fallai M, Morino P, Piazza M, et al. Edmonton Symptom Assessment Scale: Italian
validation in two palliative care settings. Support Care Cancer. 2006;14(1):30-37. [doi: 10.1007/s00520-005-0834-3]
[Medline: 15937688]

Grassi L, Sabato S, Rossi E, Marmai L, Biancosino B. Affective syndromes and their screening in cancer patients with
early and stable disease: Italian ICD-10 data and performance of the distress thermometer from the Southern European
Psycho-Oncology Study (SEPOS). J Affect Disord. 2009;114(1-3):193-199. [doi: 10.1016/j.jad.2008.07.016] [Medline:
18757101]

Donovan KA, Grassi L, McGinty HL, Jacobsen PB. Validation of the distress thermometer worldwide: state of the science.
Psychooncol ogy. 2014;23(3):241-250. [doi: 10.1002/pon.3430] [Medline: 25160838]

Harris PA, Taylor R, Thielke R, Payne J, Gonzalez N, Conde JG. Research Electronic Data Capture (REDCap)—a
metadata-driven methodology and workflow process for providing transational research informatics support. J Biomed
Inform. 2009;42(2):377-381. [FREE Full text] [doi: 10.1016/j.jbi.2008.08.010] [Medline: 18929686]

HarrisPA, Taylor R, Minor BL, Elliott V, Fernandez M, O'Neal L, et al. The REDCap consortium: building an international
community of software platform partners. J Biomed Inform. 2019;95:103208. [FREE Full text] [doi:
10.1016/].jbi.2019.103208] [Medline: 31078660]

Brooke J. SUS: A 'quick and dirty" usability scale. In: Jordan PW, Thomas B, Weerdmeester BA, McClelland AL, editors.
Usabhility Evaluation in Industry. London, United Kingdom. Taylor and Francis; 1996.

Machin D, Campbell M, Fayers P, Pinol A. Sample Size Tablesfor Clinical Studies. New York, NY. John Wiley & Sons;
1997.

Cortina JM. What is coefficient alpha? An examination of theory and applications. J Appl Psychol. 1993;78(1):98-104.
[doi: 10.1037/0021-9010.78.1.98]

Baeksted C, Pappot H, Nissen A, Hjollund NH, Mitchell SA, Basch E, et al. Feasibility and acceptability of electronic
symptom surveillance with clinician feedback using the patient-reported outcomes version of Common Terminology Criteria
for Adverse Events (PRO-CTCAE) in Danish prostate cancer patients. J Patient Rep Outcomes. 2017;1(1):1. [FREE Full
text] [doi: 10.1186/s41687-017-0005-6] [Medline: 29757324]

Girgis A, Durcinoska |, Levesque JV, Gerges M, Sandell T, Arnold A, et a. eHealth system for collecting and utilizing
patient reported outcome measures for personalized treatment and care (PROMPT-care) among cancer patients: mixed
methods approach to evaluate feasibility and acceptability. JMed Internet Res. 2017;19(10):e330. [FREE Full text] [doi:
10.2196/jmir.8360] [Medline: 28970188]

Braun V, Clarke V. Using thematic analysis in psychology. Qual Res Psychol. 2006;3(2):77-101. [doi:
10.1191/14780887060p0630a]

Jackson K, Bazeley P. Qualitative Data Analysis With NVivo. 3rd Edition. Thousand Oaks, CA. Sage Publications; 2019.
Lombi L, Alfieri S, Brunelli C. 'Why should | fill out thisquestionnaire? A qualitative study of cancer patients' perspectives
on the integration of e-PROMs in routine clinical care. Eur JOncol Nurs. 2023;63:102283. [EREE Full text] [doi:
10.1016/j.6jon.2023.102283] [Medline: 36893578]

Crockett C, Gomes F, Faivre-Finn C, Howell S, Kasipandian V, Smith E, et al. The routine clinical implementation of
electronic patient-reported outcome measures (ePROMs) at the Christie NHS Foundation Trust. Clin Oncol (R Coll Radiol).
2021;33(12):761-764. [doi: 10.1016/j.clon.2021.06.004] [Medline: 34229926]

Del Rosario Garcia B, Morales Barrios JA, Vifia Romero MM, Ramos Diaz R, Nazco Casariego GJ, Jiménez Sosa A, et
al. Patient-reported outcomes and digital literacy of patientstreated in an oncology day hospital unit. JOncol Pharm Pract.
2022;28(3):530-534. [doi: 10.1177/1078155221996041] [Medline: 33645328]

Neame MT, Reilly D, Puthiyaveetil A, McCann L, Mahmood K, Almeida B, et a. Successful integration of an automated
patient-reported outcome measure within a hospital electronic patient record. Rheumatol Adv Pract. 2022;6(3):rkac065.
[FREE Full text] [doi: 10.1093/rap/rkac065] [Medline: 36071947]

https://cancer.jmir.org/2025/1/€56625 JMIR Cancer 2025 | vol. 11 | €56625 | p. 14

(page number not for citation purposes)


https://air.unimi.it/handle/2434/758122
http://dx.doi.org/10.1186/s12955-020-01501-1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32723341&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S0923-7534(22)00691-3
https://linkinghub.elsevier.com/retrieve/pii/S0923-7534(22)00691-3
http://dx.doi.org/10.1016/j.annonc.2022.04.007
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35462007&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=1714502&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S0923-7534(19)65299-3
http://dx.doi.org/10.1093/oxfordjournals.annonc.a058263
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=1498079&dopt=Abstract
http://dx.doi.org/10.1002/(sici)1097-0142(19980515)82:10<1904::aid-cncr13>3.0.co;2-x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=9587123&dopt=Abstract
http://dx.doi.org/10.1007/s00520-005-0834-3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15937688&dopt=Abstract
http://dx.doi.org/10.1016/j.jad.2008.07.016
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18757101&dopt=Abstract
http://dx.doi.org/10.1002/pon.3430
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25160838&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S1532-0464(08)00122-6
http://dx.doi.org/10.1016/j.jbi.2008.08.010
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18929686&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S1532-0464(19)30126-1
http://dx.doi.org/10.1016/j.jbi.2019.103208
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31078660&dopt=Abstract
http://dx.doi.org/10.1037/0021-9010.78.1.98
https://doi.org/10.1186/s41687-017-0005-6
https://doi.org/10.1186/s41687-017-0005-6
http://dx.doi.org/10.1186/s41687-017-0005-6
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29757324&dopt=Abstract
https://www.jmir.org/2017/10/e330/
http://dx.doi.org/10.2196/jmir.8360
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28970188&dopt=Abstract
http://dx.doi.org/10.1191/1478088706qp063oa
https://linkinghub.elsevier.com/retrieve/pii/S1462-3889(23)00017-0
http://dx.doi.org/10.1016/j.ejon.2023.102283
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36893578&dopt=Abstract
http://dx.doi.org/10.1016/j.clon.2021.06.004
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34229926&dopt=Abstract
http://dx.doi.org/10.1177/1078155221996041
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33645328&dopt=Abstract
https://europepmc.org/abstract/MED/36071947
http://dx.doi.org/10.1093/rap/rkac065
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36071947&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR CANCER Brunelli et al

46.

47.

48.

49,

50.

51.

52.

53.

Trautmann F, Hentschel L, Hornemann B, Rentsch A, Baumann M, Ehninger G, et a. Electronic real-time assessment of
patient-reported outcomes in routine care—first findings and experiences from the implementation in a comprehensive
cancer center. Support Care Cancer. 2016;24(7):3047-3056. [doi: 10.1007/s00520-016-3127-0] [Medline: 26887586]
Rotenstein LS, Agarwal A, O'Neil K, Kelly A, Keaty M, Whitehouse C, et al. Implementing patient-reported outcome
surveys as part of routine care: lessons from an academic radiation oncology department. JAm Med Inform Assoc.
2017;24(5):964-968. [FREE Full text] [doi: 10.1093/jamia/ocx009] [Medline: 28339771]

Briggs MS, Rethman KK, Crookes J, Cheek F, Pottkotter K, McGrath S, et a. Implementing patient-reported outcome
measuresin outpatient rehabilitation settings: a systematic review of facilitators and barriers using the consolidated framework
for implementation research. Arch Phys Med Rehabil. 2020;101(10):1796-1812. [doi: 10.1016/j.apmr.2020.04.007] [Medline:
32416149]

Granek L, Nakash O, Ariad S, Shapira S, Ben-David M. Oncologists' identification of mental health distressin cancer
patients: strategiesand barriers. Eur JCancer Care (Engl). 2018;27(3):€12835. [doi: 10.1111/ecc.12835] [Medline: 29508452]
Foster A, Croot L, Brazier J, Harris J, O'Cathain A. The facilitators and barriers to implementing patient reported outcome
measures in organisations delivering health related services: a systematic review of reviews. J Patient Rep Outcomes.
2018;2:46. [FREE Full text] [doi: 10.1186/s41687-018-0072-3] [Medline: 30363333]

Anatchkova M, Donelson SM, Skalicky AM, McHorney CA, Jagun D, Whiteley J. Exploring the implementation of
patient-reported outcome measuresin cancer care: need for more real-world evidence resultsin the peer reviewed literature.
JPatient Rep Outcomes. 2018;2(1):64. [FREE Full text] [doi: 10.1186/s41687-018-0091-0] [Medline: 30588562]
Velikova G, Wright EP, Smith AB, Cull A, Gould A, Forman D, et al. Automated collection of quality-of-life data: a
comparison of paper and computer touch-screen questionnaires. J Clin Oncol. 1999;17(3):998-1007. [doi:
10.1200/JC0.1999.17.3.998] [Medline: 10071295]

SO 9241-11. International Organization for Standardization. 2018. URL : https.//www.iso.org/standard/63500.html [accessed
2023-07-24]

Abbreviations

DCC: data collection coordinator

DT: Distress Thermometer

EMR: electronic medical record

ePROM: electronic patient-reported outcome measure
ESAS: Edmonton Symptom Assessment Scale
HCP: health care professional

INT: Istituto Nazionale dei Tumori

PROM: patient-reported outcome measure
REDCap: Research Electronic Data Capture
SUS: System Usability Scale

TIQ: Therapy Impact Questionnaire

Edited by T de Azevedo Cardoso; submitted 09.02.24; peer-reviewed by J Brooke, E Deja, S Thestrup Hansen, M Eichler; comments
to author 10.04.24; revised version received 05.07.24; accepted 23.07.24; published 22.01.25

Please cite as:

Brunelli C, Alfieri S Zito E, SpeltaM, Arba L, Lombi L, Caselli L, Caraceni A, Borreani C, Roli A, Miceli R, Tine' G, Zecca E, Platania
M, Procopio G, Nicolai N, Battaglia L, Lozza L, Shkodra M, Massa G, Loiacono D, Apolone G

Patient Voices: Multimethod Study on the Feasibility of Implementing Electronic Patient-Reported Outcome Measures in a
Comprehensive Cancer Center

JMIR Cancer 2025;11:e56625

URL: https://cancer.jmir.org/2025/1/e56625

doi: 10.2196/56625

PMID:

©CinziaBrunelli, SaraAlfieri, EmanuelaZito, Marco Spelta, LauraArba, LindaL ombi, LuanaCasdlli, Augusto Caraceni, Claudia
Borreani, Anna Roli, Rosalba Micedli, Gabriele Ting, Ernesto Zecca, Marco Platania, Giuseppe Procopio, Nicola Nicolai, Luigi
Battaglia, Laura Lozza, Morena Shkodra, Giacomo Massa, Daniele Loiacono, Giovanni Apolone. Originaly published in IMIR
Cancer (https://cancer.jmir.org), 22.01.2025. Thisis an open-access article distributed under the terms of the Creative Commons
Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction
in any medium, provided the original work, first published in IMIR Cancer, is properly cited. The complete bibliographic

https://cancer.jmir.org/2025/1/€56625 JMIR Cancer 2025 | vol. 11 | €56625 | p. 15

(page number not for citation purposes)


http://dx.doi.org/10.1007/s00520-016-3127-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26887586&dopt=Abstract
https://europepmc.org/abstract/MED/28339771
http://dx.doi.org/10.1093/jamia/ocx009
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28339771&dopt=Abstract
http://dx.doi.org/10.1016/j.apmr.2020.04.007
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32416149&dopt=Abstract
http://dx.doi.org/10.1111/ecc.12835
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29508452&dopt=Abstract
https://doi.org/10.1186/s41687-018-0072-3
http://dx.doi.org/10.1186/s41687-018-0072-3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30363333&dopt=Abstract
https://doi.org/10.1186/s41687-018-0091-0
http://dx.doi.org/10.1186/s41687-018-0091-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30588562&dopt=Abstract
http://dx.doi.org/10.1200/JCO.1999.17.3.998
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10071295&dopt=Abstract
https://www.iso.org/standard/63500.html
https://cancer.jmir.org/2025/1/e56625
http://dx.doi.org/10.2196/56625
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR CANCER Brunelli et al

information, alink to the original publication on https://cancer.jmir.org/, as well as this copyright and license information must
be included.

https://cancer.jmir.org/2025/1/€56625 JMIR Cancer 2025 | vol. 11 | €56625 | p. 16
(page number not for citation purposes)

RenderX


http://www.w3.org/Style/XSL
http://www.renderx.com/

