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Abstract
Background: As the incidence of cancer is on the rise, there is a need to develop modern communication tools between patients
and the medical personnel. Electronic patient-reported outcome (ePRO) measures increase the safety of cancer treatments and
may have an impact on treatment outcome as well. ePRO may also provide a cost-efficient way to organize follow-up for patients
with cancer. Noona is an internet-based system for patients to self-report symptoms and adverse events of cancer treatments from
home via a computer or a smart device (eg, smartphone, tablet).
Objective: In this pilot study, we assessed the suitability of a novel ePRO application (Noona) for patients with cancer, nurses,
and doctors at the Helsinki University Hospital, Finland.
Methods: The study included 44 patients with cancer (different solid tumor types) and 17 health care professionals (nurses or
medical doctors). Patients were either operated or received systemic treatment or radiotherapy. Patients reported their symptoms
to the medical staff via Noona. In addition, patients and clinicians answered a questionnaire, based on which Noona’s suitability
for clinical use was evaluated in terms of usability (ease of use, operability, and learnability), reliability (subjective opinion of
the participant), and incidence of harmful events reported by the participants.
Results: A total of 41/44 (93%) patients and 15/17 (88%) professionals reported that the program was easy or quite easy to use;
38/44 (86%) patients and 11/17 (65%) professionals found Noona reliable, and 38/44 (86%) patients and 10/17 (59%) professionals
would recommend Noona to other patients or their colleagues. No harmful incidences caused by the use of Noona were reported
by the patients; however, 1 harmful incidence was reported by one of the professionals.
Conclusions: The majority of the participants felt that Noona appeared reliable and it was easy to use. Noona seems to be a
useful tool for monitoring patient’s symptoms during cancer therapy. Future studies will determine the impact of this ePRO
platform in routine clinical practice.
(JMIR Form Res 2021;5(5):e16156) doi: 10.2196/16156
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Introduction

Methods

According to the Finnish Cancer Registry, approximately 30,000
people receive cancer diagnoses in Finland every year, and the
number of patients with cancer continues to rise.

The investigated ePRO tool Noona is a web-mediated
application developed by Noona Healthcare Oy in collaboration
with Helsinki University Hospital Comprehensive Cancer
Center. The Noona mobile service is developed for remote
monitoring of patients with cancer, and to be used as a support
tool for communication between patients with cancer and health
care professionals. Noona is an online application, which can
be used with a web browser and a suitable device, such as
desktop, laptop, tablet, and smartphone. Noona has 2 clear user
groups: patients with cancer and cancer care professionals,
specifically nurses and doctors working in cancer hospitals. At
the beginning of their treatment, patients with cancer are
registered to Noona, and they will continue to use Noona during
the follow-up and rehabilitation periods. During the treatment
phase, Noona is designed to evaluate symptoms and recovery
progress based on patient-reported outcome data. During the
follow-up and rehabilitation periods, the intended use is to
enable fluent and accessible communication between the patient
and the professionals, and to monitor patient recovery from
cancer and related symptoms.

Cancer treatments cause adverse events and long-term
consequences. Patients receiving radiotherapy may experience
irritation, redness of skin, pain, and fatigue. If the acute reactions
remain improperly treated, patients may discontinue
radiotherapy, leading to a loss of local control [1].
During chemotherapy patients commonly experience side effects
such as nausea, fatigue, neutropenic infections, mucositis,
peripheral neuropathy, and pain. These side effects impair
patients’ quality of life and may require emergency room visits,
hospital stays, reductions in the following chemotherapy doses,
or lead to treatment interruption [2]. Recognizing adverse events
of chemotherapy early remains important to ensure proper
medical interventions [3].
Digital communication between patients and cancer clinics via
electronic patient-reported outcomes (ePROs) enables early
detection of adverse events during chemotherapy, decreases
emergency room visits and hospitalization, increases quality of
life, and may even improve survival [3]. In the study by Denis
et al [4], after primary treatment of lung cancer, disease relapse
was detected earlier and the patients lived longer if they reported
their symptoms via electronic software, compared with
traditional follow-up visits. The overall survival was 19 months
(95% CI 12.5 to noncalculable) in the study arm, compared with
12 months (95% CI 8.6-16.4, P=.001) in the control arm [4].
Because of these advantages, ePROs will likely be implemented
in routine cancer care in the near future [5].
The aim of this study is to describe the usability of the first
version of Noona, a web-mediated PRO application.

Noona has 2 user interfaces: one for the patients (Figure 1) and
the other for the professionals (Figure 2). The main
functionalities of the patient interface are symptom reporting
and a diary. Patients can report on cancer- and treatment-related
symptoms using question wizards that cover the clinically
relevant questions and evaluate the most common and relevant
symptoms, such as pain, fatigue, nausea, vomiting, and bowel
symptoms. In addition to the symptoms, patients may contact
their clinic regarding other topics using an open question form.
Patients can also receive messages from their care team via
Noona.

Figure 1. Noona interface for the patients.
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Figure 2. Noona interface for the professionals.

The main functionalities for the professionals are (1) a work
queue to monitor new patients who have asked assistance or
responded to a scheduled questionnaire, (2) a view of patient
information as well as symptom history, and (3) a possibility
to send messages directly to patients. When a patient starts to
use Noona, the application provides a tutorial for the patient.
As part of its implementation in the hospital, nurses are trained
to give patients end user support. In the first version of Noona
no alarm or reminder function was included and professionals
were asked to check Noona regularly as part of their clinical
work.
As part of the clinical evaluation of Noona, a prospective pilot
trial was designed to study its usability and reliability by
recruiting both patients with cancer and medical personnel, as
both groups are expected to use the software during cancer
treatments (ie, chemotherapy and radiotherapy or after cancer
surgery). This clinical evaluation was part of the mandatory
process before introducing Noona as a medical device to the
markets in Finland and countries in Europe.
Patients were eligible if they were at least 18 years old; could
read Finnish; received either radiotherapy, surgery, or medical
therapy as a treatment for their cancer; and had a computer,
phone, or tablet with an internet access available to be able to
use Noona. Patients were asked to participate in the study by
their physician during their routine visit at the hospital;
otherwise their treatment continued according to local
guidelines. All the doctors and nurses treating patients with
cancer in the Helsinki University Comprehensive Cancer Center
https://formative.jmir.org/2021/5/e16156
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and willing to participate were eligible. Professionals (nurses,
surgeons, medical oncologists, and radiotherapists) were
recruited by the research doctor. A written informed consent
was obtained from all participants. At the beginning,
professionals had a training session about the use of Noona.
Patients were trained individually on the use of Noona by the
research nurses and were introduced to the online tutorial. The
information collected via Noona corresponded to that normally
obtained in the clinical practice, and no additional information
was requested. In case of a technical problem or if participants
did not get a response from Noona within 24 hours, they were
advised to contact their care team (nurse) by phone. Emergency
patients were advised to contact their local emergency room.
A total of 45 patients with cancer and 18 health care
professionals (nurses or medical doctors) were initially recruited
at the Helsinki University Hospital Comprehensive Cancer
Center in Finland in 2016. None of the participants declined to
participate in the study; 1 patient and 1 professional were later
excluded as they failed to fill in the questionnaire. Thus, the
final number of patients and professionals recruited was 44 and
17, respectively. The study period was from June 26 to October
27, 2016, for the patients and from September 6 to November
1, 2016, for the professionals.
During the study period, the patients reported their symptoms
and adverse events after surgery or during radiotherapy on
Noona instead of reporting these via phone or at the doctor’s
appointment. During chemotherapy the participating nurses sent
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their patients structured questionnaires via Noona a couple of
days before chemotherapy infusion instead of contacting them
over the phone. In addition, all patients could report using Noona
how they are doing at any time. At the end of the study period,
all participants answered questionnaires on the usability and
reliability of Noona (Multimedia Appendix 1). Outcome
measures of usability were ease of use, operability, and
learnability. Participants were also asked about reliability
(subjective opinion about Noona), whether they would
recommend Noona to others, and if there was any harmful event
related to the use of Noona. The questionnaires are described
in detail in Multimedia Appendix 1.
The study was approved by the Ethics Committee of the Helsinki
University Hospital.

Results
Patients
The mean age of the patients (n=44) was 55 (range 28-79);
37/44 (84%) patients were female and 7/44 (16%) were male.
The cancer types were breast 32/44 (73%), gynecological 1/44
(2%), melanoma 3/44 (7%), colorectal 3/44 (7%), and urological
3/44 (7%). The information on cancer type was missing from
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2/44 (5%) patients. Patients were either operated (13/44, 30%),
received chemotherapy (16/44, 36%), or radiotherapy (14/44,
32%). The information on treatment type was missing from one
patient (2%).
The patients were asked about their overall activity in using
internet, mobile services, and their experiences of using Noona.
About 70% (30/44, 68%) of the patients reported using mobile
or web services every day (eg, when banking, shopping, or using
social media). During the study Noona was used 1-3 times per
week by 15/44 patients (34%) and less than that by 29/44 (66%).
The most popular devices for the use of Noona were computer
(19/44 patients, 43%), smartphone (10/44 patients, 23%), and
tablet (7/44 patients, 16%), whereas others used more than 1 of
these mentioned devices.
The detailed information about patients’ feedback on the
usability of Noona in general, sending messages, and reporting
of symptoms functions; their preference; and recommendation
is presented in Table 1. Nearly 93% (41/44) of patients reported
that the program was easy or quite easy to use, 38/44 (86%)
patients found Noona reliable, and 38/44 (86%) patients would
recommend Noona to other patients or their colleagues. No
harmful incidences caused by the use of Noona were reported
by the patients.
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Table 1. Assessment of Noona’s usability by patients and professionals.
Question and parameter

Patients (n=44), n (%)

Professionals (n=17), n (%)

Easy

30 (68)

14 (82)

Not easy or difficult

12 (27)

3 (18)

Difficult

2 (5)

0 (0)

Not answered

0 (0)

0 (0)

Yes

37 (84)

16 (94)

No

6 (14)

1 (6)

Not answered

1 (2)

0 (0)

Easy

29 (66)

5 (29)

Quite easy

12 (27)

10 (59)

Quite difficult

1 (2)

1 (6)

Difficult

0 (0)

0 (0)

Not answered

2 (5)

1 (6)

Easy

22 (50)

12 (71)

Difficult

0 (0)

2 (12)

Not used the function

22 (50)

2 (12)

Not answered

0 (0)

1 (6)

Easy

20 (45)

Not asked in this group

Not easy or difficult

3 (7)

Difficult

0 (0)

Not used the function

21 (48)

Logging was

Enough instructions/education for use

Use of Noona was

Found message function

Found the side effect reporting function

Preference for communication
Noona

7 (16)

Telephone

3 (7)

No preference

12 (27)

Not answered

22 (50)

Not asked in this group

Noona was reliable
Yes

38 (86)

11 (65)

No

2 (5)

4 (24)

Not answered

4 (9)

2 (12)

Yes

38 (86)

10 (59)

No

2 (5)

2 (12)

Not answered or no comment

4 (9)

5 (29)

Would recommend Noona

Health Care Professionals
A total of 7 physicians and 10 nurses participated in the study.
The mean age of the health care professionals (n=17) was 43
(range 28-58), and 14/17 (82%) of them were female, 1/17 (6%)
https://formative.jmir.org/2021/5/e16156
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was male, and 2/17 (12%) did not report their gender. The
specialties of the doctors were surgery (2/7, 29%), medical
oncology (3/7, 43%), and radiotherapy (2/7, 29%); 3/10 (30%)
nurses worked in the department of surgery, 5/10 (50%) in the
department of chemotherapy, and 2/10 (20%) in the department
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of radiotherapy. All health care professionals reported, in
general, using mobile or web services every day (several times
a day). During the study, 8/17 (47%) professionals used Noona
daily, 5/17 (29%) 1-3 times per week, and 4/17 (24%) less than
that. A total of 3/7 (43%) doctors used Noona once a week while
4/7 (57%) used less than that; 8/10 nurses (80%) used Noona
daily and 2/10 (20%) 1-3 times per week. The detailed
information on the professionals’ feedback related to the use of
Noona in general, message functions, their preference, and
recommendation of Noona is presented in Table 1. As much as
15/17 (88%) professionals reported that the program was easy
or quite easy to use and 11/17 (65%) professionals found Noona
reliable; 10/17 (59%) professionals would recommend Noona
to other patients or colleagues. One professional reported a
harmful event with the use of Noona.
Participants spontaneously reported via the ePRO system that
Noona “was easy to use” and “system was safe.” Some
participants (13 patients and 12 professionals) gave suggestions
for improvements. Recommendations included adding an alarm
function when a new message has arrived, adding capability for
users to send pictures through the program, possibility for
logging in automatically with a saved password, and having
more options for the questions.

Discussion
Principal Findings
This pilot study suggests that an ePRO application called Noona
is feasible and acceptable in clinical practice. Most patients and
professionals found Noona easy to log in and easy or quite easy
to use. None of the patients reported difficulty with using Noona.
Most of both patients and professionals would recommend
Noona to other patients or colleagues.
None of the patients and only 1 professional reported a harmful
event related to the use of Noona. In that case, the patient
(female) did not understand that her symptoms were related to
the treatment of cancer and thus did not report them via Noona;
however, as per the professional, a direct face-to-face contact
would have probably clarified the nature of her symptoms. None
of the participants declined to participate in the study and only
2 participants were excluded from the study as they did not fill
in the questionnaire. The high compliance rate suggests that
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participants found Noona easy enough to use. Only 2 patients
had initial technical problems logging in, but these were
subsequently resolved. One explanation for these promising
results is that Noona has been designed in collaboration with
the Helsinki University Hospital Comprehensive Cancer Center
and the needs and requirements of both patients and
professionals were recognized while developing Noona. A
possible limitation of the study is that most participants had
good digital literacy, which can limit the expansion of the results
to different countries and populations.
As much as 8/10 (80%) of the nurses used Noona daily while
none of the doctors did. This finding also reflects the current
clinical practice, where most of the communication happens
between patients and nurses.
Our results are in line with previous studies utilizing electronic
data-collection tools [1,6-11], but currently no data comparing
Noona with the other tools in a randomized setting are available.
In their study of patients with breast cancer, Abernethy et al [6]
demonstrated a high level of patient compliance and satisfaction
using a tablet-based data-collection system. According to the
study authors, the ePRO helped patients to identify symptoms
that deserve reporting to their cancer care provider.
Advances in information technology have enabled the utilization
of many ePRO systems in cancer clinics [12]. ePRO collection
provides a unique opportunity to monitor symptoms in real-time
and provide clinical management during cancer care [9].
Incorporation of the ePRO tool in clinical practice thus generates
the opportunity to collect patient data via a comprehensive
system [6]. Some studies have shown that ePROs have a positive
impact on patients’ satisfaction [4,13], whereas others have
found that ePROs are both feasible and acceptable [5,14-16] in
clinical practice because published data show that their use may
improve patient’s quality of life and even prognosis [4]. Because
of these advantages, there is a growing interest in the use of
internet-based follow-up systems.

Conclusion
Noona seems to be an easy-to-use and suitable tool to monitor
patient-reported outcomes during cancer treatments. However,
larger studies are needed to compare ePROs with traditional
methods of contact with regard to patient preference, quality of
life, resource utility, and costs.

Acknowledgments
We thank the study nurses, physicians, and patients. Noona Healthcare Oy (currently Varian) had no influence over the content
of this article.

Conflicts of Interest
JM has received research funding from Noona Healthcare Oy. The remaining authors have nothing to declare.

Multimedia Appendix 1
Questionnaire on the usability and reliability of Noona.
[DOCX File , 16 KB-Multimedia Appendix 1]

References

https://formative.jmir.org/2021/5/e16156

XSL• FO
RenderX

JMIR Form Res 2021 | vol. 5 | iss. 5 | e16156 | p. 6
(page number not for citation purposes)

JMIR FORMATIVE RESEARCH
1.

2.

3.

4.

5.
6.

7.

8.

9.
10.
11.
12.
13.

14.

15.

16.

Peltola et al

Peltola MK, Lehikoinen JS, Sippola LT, Saarilahti K, Mäkitie AA. A Novel Digital Patient-Reported Outcome Platform
for Head and Neck Oncology Patients–-A Pilot Study. Clin Med Insights Ear Nose Throat 2016 Sep 27;9:CMENT.S40219.
[doi: 10.4137/cment.s40219]
Knoerl R, Gray E, Stricker C, Mitchell SA, Kippe K, Smith G, et al. Electronic versus paper-pencil methods for assessing
chemotherapy-induced peripheral neuropathy. Support Care Cancer 2017 Jun 2;25(11):3437-3446. [doi:
10.1007/s00520-017-3764-y]
Basch E, Deal AM, Kris MG, Scher HI, Hudis CA, Sabbatini P, et al. Symptom Monitoring With Patient-Reported Outcomes
During Routine Cancer Treatment: A Randomized Controlled Trial. JCO 2016 Feb 20;34(6):557-565. [doi:
10.1200/jco.2015.63.0830]
Denis F, 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. J Natl Cancer Inst 2017 Sep 01;109(9):1029. [doi:
10.1093/jnci/djx029] [Medline: 28423407]
LeBlanc TW, Abernethy AP. Patient-reported outcomes in cancer care - hearing the patient voice at greater volume. Nat
Rev Clin Oncol 2017 Dec 4;14(12):763-772. [doi: 10.1038/nrclinonc.2017.153] [Medline: 28975931]
Abernethy AP, Herndon JE, Wheeler JL, Day JM, Hood L, Patwardhan M, et al. Feasibility and acceptability to patients
of a longitudinal system for evaluating cancer-related symptoms and quality of life: pilot study of an e/Tablet data-collection
system in academic oncology. J Pain Symptom Manage 2009 Jun;37(6):1027-1038 [FREE Full text] [doi:
10.1016/j.jpainsymman.2008.07.011] [Medline: 19394793]
Andikyan V, Rezk Y, Einstein M, Zivanovic O, Leitao M, Sonoda Y, et al. A prospective study of the feasibility and
acceptability of a web-based, electronic patient-reported outcomes system in assessing patient recovery after major
gynecologic cancer surgery. Gynecologic Oncology 2012 Mar;125:S118. [doi: 10.1016/j.ygyno.2011.12.285]
Holzner B, Giesinger JM, Pinggera J, Zugal S, Schöpf F, Oberguggenberger AS, et al. The Computer-based Health Evaluation
Software (CHES): a software for electronic patient-reported outcome monitoring. BMC Med Inform Decis Mak 2012 Nov
09;12(1):126 [FREE Full text] [doi: 10.1186/1472-6947-12-126] [Medline: 23140270]
Bennett AV, Jensen RE, Basch E. Electronic patient-reported outcome systems in oncology clinical practice. CA Cancer
J Clin 2012 Jul 18;62(5):337-347 [FREE Full text] [doi: 10.3322/caac.21150] [Medline: 22811342]
Basch E, Barbera L, Kerrigan CL, Velikova G. Implementation of Patient-Reported Outcomes in Routine Medical Care.
American Society of Clinical Oncology Educational Book 2018 May(38):122-134. [doi: 10.1200/edbk_200383]
Basch E, Artz D, Dulko D, Scher K, Sabbatini P, Hensley M, et al. Patient Online Self-Reporting of Toxicity Symptoms
During Chemotherapy. JCO 2005 May 20;23(15):3552-3561. [doi: 10.1200/jco.2005.04.275]
Jensen RE, Snyder CF, Abernethy AP, Basch E, Potosky AL, Roberts AC, et al. Review of Electronic Patient-Reported
Outcomes Systems Used in Cancer Clinical Care. JOP 2014 Jul;10(4):e215-e222. [doi: 10.1200/jop.2013.001067]
Chen J, Ou L, Hollis SJ. A systematic review of the impact of routine collection of patient reported outcome measures on
patients, providers and health organisations in an oncologic setting. BMC Health Serv Res 2013 Jun 11;13(1):211 [FREE
Full text] [doi: 10.1186/1472-6963-13-211] [Medline: 23758898]
Abernethy AP, Zafar SY, Uronis H, Wheeler JL, Coan A, Rowe K, et al. Validation of the Patient Care Monitor (Version
2.0): a review of system assessment instrument for cancer patients. J Pain Symptom Manage 2010 Oct;40(4):545-558
[FREE Full text] [doi: 10.1016/j.jpainsymman.2010.01.017] [Medline: 20579839]
Snyder CF, Jensen R, Courtin SO, Wu AW, Website for Outpatient QOL Assessment Research Network. PatientViewpoint:
a website for patient-reported outcomes assessment. Qual Life Res 2009 Sep 21;18(7):793-800 [FREE Full text] [doi:
10.1007/s11136-009-9497-8] [Medline: 19544089]
Sztankay M, Neppl L, Wintner LM, Loth FL, Willenbacher W, Weger R, et al. Complementing clinical cancer registry
data with patient reported outcomes: A feasibility study on routine electronic patient-reported outcome assessment for the
Austrian Myelome Registry. Eur J Cancer Care (Engl) 2019 Nov;28(6):e13154 [FREE Full text] [doi: 10.1111/ecc.13154]
[Medline: 31465136]

Abbreviations
ePRO: electronic patient-reported outcome

https://formative.jmir.org/2021/5/e16156

XSL• FO
RenderX

JMIR Form Res 2021 | vol. 5 | iss. 5 | e16156 | p. 7
(page number not for citation purposes)

JMIR FORMATIVE RESEARCH

Peltola et al

Edited by G Eysenbach; submitted 06.09.19; peer-reviewed by MS Duh, A Sharma, E Khoong; comments to author 18.05.20; revised
version received 07.09.20; accepted 11.03.21; published 06.05.21
Please cite as:
Peltola MK, Poikonen-Saksela P, Mattson J, Parkkari T
A Novel Digital Patient-Reported Outcome Platform (Noona) for Clinical Use in Patients With Cancer: Pilot Study Assessing Suitability
JMIR Form Res 2021;5(5):e16156
URL: https://formative.jmir.org/2021/5/e16156
doi: 10.2196/16156
PMID:

©Maria Kristiina Peltola, Paula Poikonen-Saksela, Johanna Mattson, Timo Parkkari. Originally published in JMIR Formative
Research (https://formative.jmir.org), 06.05.2021. This is 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 JMIR Formative Research, is properly cited. The
complete bibliographic information, a link to the original publication on https://formative.jmir.org, as well as this copyright and
license information must be included.

https://formative.jmir.org/2021/5/e16156

XSL• FO
RenderX

JMIR Form Res 2021 | vol. 5 | iss. 5 | e16156 | p. 8
(page number not for citation purposes)

