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ACRONYM TITLE
Al Artificial intelligence
API Application Programming Interface
app Application
AVG Average
BMI Body mass index
BRC Breast cancer
C50 Breast cancer diagnosis
C18/C19 Colorectal cancer diagnosis

CASE-cancer

Communication and Attitudinal Self-Efficacy scale for cancer
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CHU / CHUL Centre Hospitalier Universitaire De Liége
COP Cyclic Olefin Polymer
CRC Colorectal cancer
CTC Circulating tumour cells
Ccv Coefficient of variation
DBP Diastolic blood pressure
CDSS Clinical decision support system
DSCF Dwass-Steel-Critchlow-Fligner
ECOG Eastern Cooperative Oncology Group
EHR Electronic health records
F Female
FHIR Fast Healthcare Interoperability Resources
FIT Faecal immunochemical test
FOBT Faecal occult blood test
GAD7 Generalised Anxiety Disorder Assessment
GB Gradient Boosting
GGT Gamma Glytamyltransferase
HDL High-density lipoprotein
HER2 Human epidermal growth factor receptor 2
HESSO Haute Ecole Spécialisée de Suisse occidentale
HR Heart rate
IQR Interquartile range
LDL Low density
m Male
mBRC Metastatic Breast Cancer
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N Number
NCCN National Comprehensive Cancer Network
PAM Patient activation measure
PHQ2 Patient Health Questionnaire-2
SBP Systolic blood pressure
SD Standard deviation
SERGAS Complejo Hospitalario Universitario de Ourense (SERGAS)
Std Standard deviation
STEP Number of steps per day
SuUS System usability scale
TNM Classification system of malignant tumours
TRL Technology readiness level
UKCM University Medical Centre Maribor
UL University of Latvia
XGB eXtreme Gradient Boost
ylo Years old
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Executive Summary

This deliverable presents the results of the clinical study conducted and to analyse the
impact of PERSIST in clinical settings. The study involved training patients and clinical
personnel, collecting patient medical history data, and asking patients to complete
guestionnaires. In addition, individual consultations and co-creation workshops were
conducted with clinicians across all four hospitals to obtain feedback on the PERSIST
system, mClinician app, and web solutions to assess their potential. The report provides
an overview of the results obtained from patients during the entire study, as well as the
feedback received from clinicians through individual consultations, workshops, and
guestionnaires. The report evaluates the current readiness of the application and makes
future recommendations for potential improvements and its use in other sectors.
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Results of the PERSIST clinical trial

1. General information

Altogether 166 patients participated in the PERSIST clinical trial from four hospitals (see
Table No.1). Among the recruited patients, 85 have had breast cancer and 81 colorectal
cancer. The average age of the patients at the time of inclusion was 55 years old.

In total, there were 37 male and 129 female patients included in the study. The rarity of
breast cancer in men and a slightly higher inclusion of women in the group of patients who
presented colorectal cancer explain the greater inclusion of women and therefore the
gender imbalance in inclusion. Altogether men showed lower interest in participating in the
study than women (reported by clinicians).

CLINICAL RECRUITED MEAN BREAST COLORECTAL MALE FEMAL
PARTNER PATIENTS AGE CANCER CANCER E
UL 46 54 24 22 7 39
UKCM 40 57 20 20 11 29
CHU 41 55 21 20 7 34
SERGAS 39 56 20 19 12 27
TOTAL 166 55 85 81 37 129

Table 1 General description of patients

Altogether, (up to 31.10.2022.) 41 patients left the clinical study (see Table No. 2.). Mean
age of patients that left were 54 that does not differ from other patients' mean age who
stayed in the study. Therefore, we conclude that age is not an important factor for
compliance in digital surveillance. Majority (31) were female and leaving in the breast
cancer group was greater (24 vs 16). In total 27% males and 24% females left the study
representing similar levels of leaving regarding the gender, meaning that gender was not
important factor for compliance in digital surveillance

CUNCAL | woraw | MEAN | BREAST [ GOLORECTAL | e | PO
UL 16 53 10 6 4 12
UKCM 4 57 2 2 0 4
CHU 16 52 8 7 5 11
SERGAS 5 55 4 1 1 4
TOTAL 41 54 24 16 10 31

Table 2 General description of patients who have left the study

A comprehensive analysis of the reasons why patients left the study highlighted that the
most frequently cited factors were related to personal circumstances and technical issues,
including smart-bracelet malfunctions and other technical problems (see Table 3). It is also
important to note that "participation takes too much time" was a common reason given by
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some patients for leaving the study. However, despite these challenges, most of the
patients remained engaged in the study and provided valuable insights that will inform
future research in this field. Patient cooperation in the study was stimulated by additional
counselling by phone on the use of technology and other mitigation strategies, such as
specialist lectures in workshops.

Reasons for leaving Times mentioned

Personal life situation 11
Device malfunction, technical problems 10
Participation takes too much time 9
Does not like the system in general 7
Complaints about app 6
Induces stress, anxiety 6

Not specified 4

Reminds of cancer 3

No need for follow-up 2

Light at night from bracelet 2
Tired of participating 2
Patient died 2
Recurrence 1

Table 3. Summary of reasons patients mention upon leaving study

The clinical trial was extended until the end of December 2022 to allow for additional data
collection and updates to the mClinician app. The hospitals and ethics committees were
notified of this extension, and patients were contacted accordingly. Even after the initial
end date of October 31st, 2022, the majority of patients remained committed to the study,
with all patients from SERGAS and UKCM continuing to participate due to necessary blood
withdrawal for CTC (circulating tumour cell) tests. Additionally, a significant number of
patients from CHU and UL also chose to continue their participation, with 5 patients from
CHU and 12 patients from UL remaining involved until the study's finalisation. Overall, this
extension allowed for a more comprehensive and robust analysis of the study's results, and
we are grateful for the ongoing commitment of our participants. In addition, the patients
from UKCM and UL who attended the last PERSIST workshop in February 2023 expressed
their enthusiasm and willingness to continue participating in future projects based on
results gained in the project.

C Conclusions:

Majority (75,3%) of cancer survivors included in the study are motivated to participate in
health surveillance activities by using digital wearable devices daily for a prolonged period.
Adjustments to the possible timescale for the study length should be made, and the daily
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workload of tasks related to technologies should be evaluated. Possible participation
termination of 25% should be included in the initial project planning phase. Changes in
personal life situations seem to be one of the key factors initiating participants to leave the
study. This could be avoided if the patients were questioned more detailed about their
nearest future plans before recruitment and warned of possible time-consuming
participation. Appropriate device selection and testing, simplification of the technologies to
make them easy-to-use before distributing them within a larger group of patients, could be
among the solutions for the difficulty in using the devices and complaints about the
technology. Also, evaluating digital literacy using standardised questionnaires at the
recruitment could help.

2. Time of use and frequency of use of the mHealthApp

Note: To assess the usability of the mHealthApp, specifically user comfort and ease of
management as outlined in the clinical protocol, we collected information from the
mClinician app in the form of an Excel file. This file shows the frequency of use of the
mHealthApp, including synchronisation time, measurements, diaries, and emotions. A
100% score in synchronisation, diaries and emotions indicates that the patient synced and
uploaded at least one measurement each day while they were included in the study. Smart-
band usage indicates the usage of the smart band and data gathered every hour (if a
patient wears the bracelet all day long, hourly data points should be synchronised on the
server).

V Patients from UL

The usage statistics for the mHealthApp were collected from 31 patients who were active
until 31.10.2022. The data retrieved from the mClinician app (see Table No.4) showed that
synchronisation was successful nearly 90% of the time. However, 30,61% of smart-band
usage (24 hours) and 10,82% of emotion data were obtained, and only 1,61% of time
diaries were recorded.
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Sync (%) | Smart band usage(%) Diaries (%) | Emotions (%)

1 100,00 30,00 0,00 9,50
2 100,00 98,00 0,00 16,00
3 100,00 10,00 4,00 5,00
4 100,00 100,00 0,00 8,60
5 100,00 24,00 2,50 12,00
6 100,00 2,00 2,00 2,60
7 100,00 34,00 2,00 19,20
8 100,00 7,00 0,00 4,20
9 100,00 48,00 6,50 17,70
10 100,00 100,00 0,00 10,70
11 50,00 17,00 1,00 15,40
12 100,00 19,00 3,00 15,80
13 100,00 81,00 5,00 10,00
14 100,00 2,00 0,00 6,60
15 100,00 2,00 0,00 5,40
16 100,00 34,00 2,00 9,80
17 100,00 41,00 2,00 19,00
18 100,00 5,00 0,00 3,50
19 50,00 15,00 0,00 3,70
20 100,00 35,00 1,00 12,80
21 33,30 1,00 0,00 14,00
22 100,00 19,00 2,00 12,90
23 100,00 3,00 2,50 12,40
24 100,00 63,00 0,00 20,30
25 100,00 6,00 2,00 4,10
26 100,00 8,00 4,00 20,50
27 50,00 34,00 3,00 12,80
28 4,00 0,00 0,00 1,00
29 100,00 66,00 5,50 10,60
30 100,00 31,00 0,00 6,10
31 100,00 14,00 0,00 13,30

89,91 30,61 1,61 10,82

Table4.ULpati ent so

V Patients from CHU

mHeal t h

usage

persist

statistics

The usage statistics for the mHealthApp were obtained from 26 patients who were active
until 31.10.2022. The data retrieved from the mClinician app (see Table No.5) indicated
that synchronisation was successful approximately 69,47% of the time. However, 23,88%
of smart-band usage (24 hours) and 12,88% of emotion data were obtained, and only
2,86% of diaries were recorded.
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Sync (%) | Smart-band usage (%) Diaries (%) | Emotions (%)

1 100,00 46,00 5,50 23,00
2 50,00 36,00 4,50 18,40
3 100,00 24,00 2,50 11,40
4 50,00 100,00 0,00 11,30
5 100,00 40,00 2,00 17,30
6 1,00 0,00 6,00 6,30
7 50,00 3,00 2,00 16,50
8 100,00 31,00 0,00 4,40
9 33,30 14,00 4,00 18,80
10 100,00 26,00 3,50 8,10
11 100,00 28,00 6,00 18,20
12 50,00 33,00 3,50 19,20
13 100,00 41,00 4,50 23,30
14 33,30 6,00 1,00 3,40
15 13,50 1,00 1,00 2,90
16 100,00 31,00 5,80 16,30
17 50,00 4,00 2,00 6,50
18 50,00 1,00 0,00 4,60
19 100,00 27,00 1,00 12,30
20 50,00 17,00 3,50 19,00
21 100,00 15,00 1,00 12,20
22 100,00 15,00 2,50 4,50
23 100,00 24,00 4,50 19,00
24 25,00 28,00 5,00 18,80
25 100,00 1,00 3,00 2,30
26 50,00 29,00 0,00 17,00

69,47 23,88 2,86 12,88

Table 5. CHU patient s 6 portéefoin m@linides a g e

V Patients from UKCM

persist

statistics

The usage statistics for the mHealthApp were collected from 39 patients. The data retrieved
from the mClinician app (see Table No. 6) showed that it was successful around 64,83%
of the time. However, 19,65% of smart-band usage (24 hours) and 9,74% of emotion data
were obtained, and only 2,35% of diaries were recorded.
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Sync (%) | Smart-band usage (%) | Diaries (%) Emotions (%)
1 100,00 24,00 1,00 2,20
2 100,00 8,00 0,00 16,70
3 100,00 13,00 1,00 6,30
4 100,00 32,00 5,50 22,30
5 50,00 0,00 3,00 11,90
6 50,00 32,00 9,00 21,30
7 100,00 100,00 4,50 19,80
8 100,00 34,00 3,30 15,20
9 50,00 16,00 0,00 6,00
10 100,00 37,00 2,00 6,90
11 100,00 41,00 1,00 8,50
12 50,00 40,00 0,00 9,50
13 100,00 3,00 0,00 1,50
14 50,00 24,00 3,00 5,80
15 1,00 0,00 0,00 1,00
16 16,70 19,00 3,00 6,80
17 4,00 0,00 0,00 2,00
18 7,00 19,00 0,00 2,00
19 100,00 44,00 4,00 10,70
20 100,00 13,00 5,00 12,40
21 50,00 2,00 4,00 6,40
22 100,00 18,00 1,00 3,20
23 50,00 12,00 1,00 4,00
24 86,00 10,00 0,00 4,00
25 50,00 5,00 0,00 2,80
26 100,00 9,00 2,30 3,40
27 100,00 34,00 5,50 11,50
28 50,00 13,00 3,00 16,30
29 100,00 26,00 3,00 13,60
30 33,30 33,00 0,00 7,40
31 100,00 3,00 2,50 12,00
32 20,00 19,00 4,00 5,40
33 25,00 7,00 5,00 19,50
34 33,30 32,00 9,00 18,30
35 2,00 0,00 0,00 1,00
36 100,00 15,00 0,00 11,80
37 50,00 17,00 2,00 20,30
38 50,00 3,00 4,00 21,50
39 50,00 6,00 0,00 8,80

64,83 19,56 2,35 9,74

Tabl e 6. UKCM patientsd mHeal t hnicasage stati

V Patients from SERGAS

The usage statistics for the mHealthApp were collected from 33 patients who participated
until 31.10.2022. The data retrieved from the mClinician app (see Table No. 7) showed that
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it was successful around 20,10% of the time. However, 22,27% of smart-band usage (24
hours) and 15,6% of emotion data were obtained, and only 3,95% of diaries were recorded.

Sync (%) Smart-band usage (%) | Diaries (%) Emotions (%)

1 50 18,00 4,50 14,80
2 100 41,00 0 22
3 50 35,00 5,50 26,30
4 100 8,00 0 5,70
5 50 7,00 4,50 22
6 50 51,00 3,30 19
7 100 0,00 0 5,30
8 100 71,00 0 22,50
9 50 31,00 2,80 21,30
10 50 7,00 0 16,50
11 100 15,00 0 24,30
12 100 32,00 4,70 19
13 100 31,00 4,50 23,50
14 100 100,00 5 23
15 100 37,00 3,50 24
16 40 4,00 0 13,70
17 3,50 2,00 5 17,80
18 50 3,00 3,50 18,40
19 50 32,00 4 20,30
20 12,30 2,00 1 4,90
21 33,30 1,00 2 11,80
22 10 2,00 4,50 14,20
23 25 32,00 4 24,30
24 50 29,00 0 19,50
25 100 30,00 3,50 18
26 33,30 9,00 2 6,80
27 50 27,00 3,50 22,30
28 11 13,00 0 4
29 100 21,00 4 18,80
30 8,30 11,00 0 4,60
31 33,30 14,00 0 17,80
32 33,30 18,00 3,50 9,10
33 3,50 1,00 3,50 5,40

20,10 22,27 3,95 15,60
Table 7. SERGAS patientsd mHealth usage statistics

C Conclusions:

The data collected suggests that there is room for improvement in the usability of the
technologies studied. A study evaluating the use of Publicly Available Physical Activity
Mobile Apps have revealed that the engagement is affected by multiple factors and is highly
personalised [1]. This means that the quality of the app, such as its usability, accuracy,
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quality of production, and scientific evidence-base, is just one of many factors that
determine how patients interact with it.

The smart band usage measurements consider 24 h in a row, meaning that if a patient
uses it 24h per day the usage is accounted for 100%. On the other hand if the smart band
is not used 24h the system is not counting, and as many patients might take the band for
several hours (sleeping time for example) then the overall number does not represent the
overall usage in time. Additionally, some patients may have experienced issues with the
data transfer process, leading to incomplete data being received into the server.

Despite these challenges, the high rate in almost all hospitals suggests that patients found
the app easy to use and manage on a daily basis. Further analysis of the data needs to be
considered in future related clinical studies, but it is important to keep in mind that the
percentage of measurements gathered from the smart-band may not accurately reflect
patients' everyday activity.

The low percentage for diary data (~1,6-4%) can be explained by infrequent diary
recording, as patients were asked to do this every three days, resulting in a maximum
expected data of 30% in this category. Patients noted in workshops and consultations that
they found it difficult to record a video diary. As a result, they were instructed again on using
this function in the app and allowed to record diaries less frequently, meaning that the
expected data was decreased.

The data about emotions represent the patients' willingness to report emotions in the app.
They reflected on their emotions between 9-16% of the time. Section 7 contains a detailed
analysis of the reported patient data.

In conclusion, the usage of new technologies by cancer patients can be a limiting factor in
today's society, as seen in the challenges faced during the study. However, we foresee
that the adoption of these technologies will increase as they become more user-friendly
and accessible. The data gathered from these technologies, such as the publicly available
self-monitoring mobile apps or smart-bracelets, can be valuable for big data platforms like
PERSIST. With further analysis of the potential large data points that can be collected with
new technologies, we can gain insights into the daily activities and emotional states of
cancer patients, which can ultimately improve their care and outcomes. Overall, the use of
new technologies has the potential to enhance the healthcare experience for cancer
patients, and we look forward to seeing continued advancements in this field.

3. Perceived self-efficacy of patients (CASE cancer questionnaire)

Patient capacity to interact with healthcare professionals, their understanding of treatment
regimens and options, and their ability to participate in healthcare decisions seem to play
an important role in the development of anxiety and depression [2,3]. Although it has not
been proven that a patient's psychological attitude towards cancer affects cancer survival
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and recurrence, it may influence patient communication with healthcare professionals and
adherence to treatments and follow-up [4,3]. Therefore, in order to measure patient self-
efficacy, patients were asked to complete the CASE-cancer questionnaire.

The CASE-cancer questionnaire is a 12-item questionnaire developed by Wolf et al. (2005)
with the objective of measuring cancer patients' capacity for productive communication and
maintaining a positive attitude towards cancer. Three factors were suggested for analysing
patient responses, namely: 1) understanding and patrticipating in care, 2) maintaining a
positive attitude, and 3) seeking and obtaining information. Each factor ranges on a scale
from 1 to 16, where a higher value indicates a more positive result.

In the study, the CASE-cancer questionnaire was used to measure patient self-efficacy as
a primary endpoint and to understand if the PERSIST system had any effect on patient
self-efficacy. Patients completed the questionnaire at three time points during the project:
at recruitment (baseline data), before the virtual assistant was launched into the mHealth
app (07.06.2022), and at the end of the study (24-31.10.2022).*

A total of 75 questionnaires were analysed, and descriptive statistics were calculated for
each score factor (Table 8). No statistically significant differences in scores between the
recruitment and last follow-up were found in any of the three factors using the Wilcoxon
test (Table 9). However, patients in the study showed a high level of understanding and
participation in their care, with no score below 9 in Factor 1: Understand & Participate in
care. This suggests that patients in the study had a good understanding of their treatment
regimens and options and their ability to participate in healthcare decisions. The scores for
Factor 2: Maintain positive attitude ranged from 4 to 16, indicating some difficulty in
maintaining a positive attitude for some patients. However, all patients seemed willing to
stay informed about their disease to some extent, according to the scores obtained for
Factor 3: Seek & obtain information. The result shows that the patients participating in
PERSIST are people capable of understanding, managing, and obtaining information about
their illness.

*To comply with the provisions of the protocol approved by the Research Ethics Committee of Pontevedra-Vigo-
Ourense and with the Spanish Organic Law of 3/2018, of December 5, on the Protection of Personal Data and
guarantee of digital rights and in the provisions of the General Data Protection Regulation (EU Regulation
2016/679 of the European Parliament and of the Council, of April 27, 2016) SERGAS confirms that in the month
of May 2023, after the official review with the European Commission, will eliminate the personal, pseudonymized
and anonymized data of all the patients included in the PERSIST study, saving only the results obtained from
the statistical analyses.
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Factor 1: Understand & Factor 2: Maintain positive Factor 3: Seek & obtain
Participate in care attitude information
Score at Score at last Score at Score at last Score at Score at last
recruitment follow-up recruitment follow-up recruitment follow-up
N 75 75 75 75 75 75
Mean 13.73 13.75 13.28 13.17 13.81 13.55
Median 14 14 14 14 15 14
De\?itactjt.ion 1,905 2,014 2,299 2,435 2,312 2,207
Minimum 9 9 6 4 7 8
Maximum 16 16 16 16 16 16
Percentile 12 12 12 12 12 12
50 14 14 14 14 15 14
70 16 15 15 15 16 16

Table 8. Descriptive statistics of Factors 1, 2 and 3

It is important to highlight that finding statistically significant differences in the responses
related to self-efficacy was not expected in this project, as the patients were testing an
application under development. Therefore, it was not expected that the mHealth app would
have a tangible effect on the extent to which the patients perceive themselves as able to
communicate with their doctor, maintain a positive attitude, or seek information about their
disease.

The CASE-cancer questionnaire will be maintained as a primary endpoint in a future phase
of development of the PERSIST system, where the functionality of a fully developed
application will be evaluated and statistically significant differences are expected.

S Scores at
cores at the last
Factor recruitment foll P Value
(N=75) ollow up
(N=75)
Understand & participate in care
(Median [IQR]) 14[12-16] 14[12-16] 0,985
Maintain positive attitude
(Median [IQRY]) 14[12-16] 14[12-16] 0,661
Seek & obtain information
(Median [IQR]) 15[12-16] 14[12-16] 0,255

Table 9. Comparison of the median scores of the three factors at recruitment vs at the last follow up. P values
were calculated with the Wilcoxon test.

C Conclusions:

The results of the study indicate that patients who participated in the PERSIST study
showed a high level of understanding and active involvement in their care, with no score
below 9 in Factor 1: Understand & Participate in care. This suggests that patients in the
study had a good understanding of their treatment options and were motivated to take an
active role in managing their illness. Despite some patients reporting difficulty in
maintaining a positive attitude towards their cancer (Factor 2), the majority of patients still
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scored positively in this factor, indicating that they were able to maintain a positive outlook.
Additionally, all patients in the study demonstrated a willingness to seek and obtain
information about their disease (Factor 3), highlighting the importance of self-management
in cancer care. This suggests that patients were motivated to learn about their iliness and
take an active role in their care.

Although some patients did report difficulties in maintaining a positive attitude, the scores
for this factor still ranged from 4 to 16, indicating that most patients were able to maintain
a positive outlook. These findings suggest that the PERSIST system could potentially help
patients maintain their positive attitude in the future by providing support and
encouragement

Overall, the results of the CASE-cancer questionnaire suggest that the patients
participating in the PERSIST study had a positive attitude towards managing their illness
and were actively involved in their care. While the study did not find statistically significant
differences in the scores of patients' perceived self-efficacy, the analysis of the data
suggest that the PERSIST results may be useful in supporting the management of cancer
patients and provide a promising baseline for future development.

4. Activation levels of patients (PAM questionnaire)

In this study, the PAM-13 questionnaire was used as a secondary endpoint to measure
patient knowledge, skills, and confidence in self-management. PAM-13 is a shortened
version of the PAM-22 questionnaire that has been proven to be as effective [5]. As cancer
patients, participants in PERSIST should acquire an efficient role in self-management,
which requires a high level of knowledge, skills, and confidence measured by the PAM-13
guestionnaire. To provide high-quality cancer care, it is essential to support patients in their
role as self-managers. This support is precisely one of the potential functions of a fully
developed mHealth app.

During the study, the PAM-13 questionnaire was provided to patients to complete at three
timepoints: at recruitment (baseline data), before the virtual assistant was launched into
the mHealth app (07.06.2022.), and at the end of the study (24.-31.10.2022), along with
the aforementioned CASE-cancer questionnaire.

The result analysis from the start until the end of the study was performed using the
corresponding PAM Score. The PAM Score is an interval-level scale from 0-100 that
correlates with one of the four levels of patient activation. PAM levels 1 and 2 indicate lower
patient activation, while PAM levels 3 and 4 indicate higher patient activation
(https:/lwww.insigniahealth.com/products/pam/pamsurvey):

Level 1: Disengaged and overwhelmed, individuals are passive and lack confidence.
Healthcare knowledge is low, goal orientation is weak, and adherence is poor.
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Level 2: Becoming aware but still struggling, individuals have some health-care
knowledge, but large gaps remain. They believe health is largely out of their control but can
set simple goals.

Level 3: Taking action and gaining control, individuals have the key facts and are building
self-management skills. They strive for best practice behaviours and are goal-oriented.

Level 4: Maintaining behaviours and pushing further, individuals have adopted new
behaviours but may struggle at times of stress or change. Maintaining a healthy lifestyle is
a key focus.

A total of 78 questionnaires were analysed, and the descriptive statistics of the final scores
obtained at recruitment and the last follow-up are presented in Table 10. The mean score
of self-management level of the PERSIST patrticipating patients at baseline was 3, and this
level was maintained throughout the entire project with a slight increase in the mean score
from 65,10 to 65,75 (Table 10). These results are not surprising as patients who volunteer
to participate in these types of studies are expected to have a certain level of self-
management skills. Thus, the PERSIST participants started the project with a good level
of self-management skills, and this disposition was maintained throughout the entire
project, as they continued to gain control and build their self-management skills.

Sco_re at SC@S at
recruitment follow-up
N 78 78
Mean 65,10 65,71
Median 63,10 63,10
e 14,605 16,063
Minimum 38 37
Maximum 100 100
Perc§5ntiles 53.20 52,65
50 63,10 63,10
70 75,00 77,70

Table 10. Descriptive statistics of PAM questionnaire scores at recruitment and at the last follow-up. P value
calculated with the Wilcoxon test.

Tables 11 and 12 display the evolution of patients in each of the four activation levels during
the study. As shown in Table 11 and Table 12, most patients reported having level 3 or 4
of activation at both recruitment and last follow-up (42,3% and 32,1% respectively), with a
small increase in the number of patients reporting level 4 activation at the follow-up (from
32,1% to 35,9%).

As was the case with the CASE questionnaire analysis, no statistically significant difference
was found in the percentage of patients at each level between recruitment and last follow-
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up (Table 12). It is necessary to consider that finding statistically significant differences in
the levels of self-management was not an objective of the project, and that the PAM-13
guestionnaire was used as a tool to monitor this patient skill. Nonetheless, despite not
having seen statistically significant differences in the activation levels of the participants
throughout the project, these results show that the mHealth app still under development
may be able to support patients in improving their self-management skills, which is
encouraging when it comes to continuing the development of the PERSIST system.

¢ KAa

| PAM levels at last follow-up Total
1 2 3 4
1 Count 4 0 1 0 5
% of Total 5,1% 0% 1,3% 0% 6,.4%
PAM 2 Count 1 7 6 1 15
levels at % of Total 1,3% 90% 7,7% 1,3% 19,2%
nt 3 Count 1 8 14 10 33
% of Total 1,3% 10,3% 17,9% 12.8% 42,3%
4 Count 0 1 7 17 25
% of Total 0% 1.3% 9.0% 21.8% 32,1%
Total Count 6 16 28 28 78
% of Total 7.7% 20.5% 35.9% 35.9% 100,0%
Table 11. Level PAM pre vs post Cross tabulation
Level Re%{lu:i;?)ent fol:_oa\lzfup P value
(N=75)
Level 1 n (%) 5 (6, 4 6 (7, 1,000
Level 2 n (%) 15 (19, 16 (2 1,000
Level 3 n (%) 33 (42, 28 (3} 0, 48H¢
Level 4 n (%) 25 (32, 28 (3 0, 648

Table 12. Comparison of the percentage of patients in each level at the recruitment vs at the last follow-up. P
values have been calculated with McNemar Test

C Conclusions:

The results of the PAM-13 questionnaire in the study suggest that the participating cancer
patients had a good level of self-management skills at baseline, which was maintained
throughout the study. Most patients reported having level 3 or 4 of activation at both
recruitment and last follow-up, indicating that they were taking action and gaining control
over their condition. Although no statistically significant differences were found in the
activation levels of the participants throughout the project, the results suggest that the
mHealth app under development may be able to support patients in improving their self-
management skills, which is an encouraging finding for the development of the PERSIST
system. Overall, these results suggest that the PERSIST results may contribute to
supporting cancer patients in their role as self-managers, which is essential for high-quality
cancer care.
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5. User acceptance of mHealthApp (SUS) from patients

During the development of the mHealthApp, we engaged in a co-creation phase that
included user testing, where end users provided direct feedback and recommendations for
improving usability. To evaluate usability, we implemented the System Usability Scale
(SUS), which is a widely used questionnaire that measures user perception of system
convenience and necessary skills. However, it should be noted that some authors have
argued that it may not capture all unique aspects of mobile apps [6].

The SUS consists of 10 statements with five response options for respondents, ranging
from "strongly agree" to "strongly disagree". We administered the questionnaire to patients
in their native language, including Latvian, Russian, Slovenian, Spanish, or French.

Participants completed the survey in three rounds: at the beginning of 2022 (January-April),
around two months after the virtual agents were presented in the App (07.06.2022), and at
the end of the clinical study (last week of October 2022). As the questionnaires were
available at all times in the mHealthApp, some participants chose to complete these
guestionnaires more than once. A statistician from the team analysed 27 from patients who
responded at all the three time points.

For each patient, the SUS score group was calculated. Figure 1 shows the sum score of
the 10 questions. According to the definition of the system usability level (Table 13), at the
beginning of 2022 (Figure 1, Table 14), most of the patients thought that the system was
"experiencing usability issues" (frequency of 10) and "acceptable to good" (frequency of
10). This could be related to the patients' previous experience with technology in general,
including the use of various types of applications and the possibility to adapt to the
mHealthApp, which was in the development process.

Level Definition
<=50 Not easy to use
50-70 Experiencing usability issues
70-85 Acceptable to good
>85 Excellent usability

Table 13 The definition of system usability level

10

I T T
<=50 50-70 70-85 >85
Figure 1 The sum score of the points acquired in all 10 questions in the beginning
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Scorg Frequenc Percent Valid
group first y Percent
<=50 3 11,111 11,111
50-70 10 37,037 37,037
70-85 10 37,037 37,037
>85 14,815 14,815
Missing 0 0,000
Total 27 100,000

Table 14 Frequencies for Score group first

During the study, the percentage of participants who rated the system as having "excellent
usability" increased from 14% to 33% (Figure 2, Table 15). This could be attributed to the
ongoing upgrades made to the mHealth app in collaboration with technical partners.

10 -

[
<=50

Figure 2 The score group in the middle of the study

50-70

T
70-85

>85
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Score Frequenc Valid
group mid y Percent Percent
<=50 5 18,519 18,519
50-70 6 22,222 22,222
70-85 7 25,926 25,926
>85 9 33,333 33,333
Missing 0 0,000
Total 27 100,000

persist

Table 15 Frequencies for Score group mid

At the end of the study, the most popular score group for the system was "Experiencing
usability issues" (Figure 3, Table 16), which could be explained by negative feedback from
patients about the virtual agent introduction. The virtual agent was repeating the same
phrases in the app, but later, the option to exclude it was added. Nevertheless, 44,44% of
patients evaluated the usability as good or excellent, combining the answers "Acceptable
to good" and "Excellent usability" together.

10

\ T \
<=50 50-70 70-85 >85

Figure 3 The score group at the end of the study

Score Frequenc Valid
group Percent
- y Percent
mid
<=50 5 18,519 18,519
50-70 10 37,037 37,037
70-85 22,222 22,222
>85 22,222 22,222
Missing 0,000
Total 27 100,000

Table 16 Frequencies for Score group final

C Conclusions:

The use of user testing and the SUS questionnaire proved to be effective tools in identifying
usability issues with the mHealthApp and making improvements that benefited the end
user. As the study progressed, there was a notable increase in the number of participants
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who perceived the system as having excellent usability, which could be attributed to the
constant upgrades made to the app in collaboration with technical partners. Despite some
negative feedback about the virtual agent introduction, 44,44% of patients still evaluated
the usability of the app as good or excellent. These findings highlight the importance of
user testing and continuous improvement to enhance the usability and user acceptance of
mHealth apps.

The individual analysis of each statement in the SUS questionnaire can be found below,
where participants were able to provide feedback on a Likert scale ranging from 1 (strongly
disagree) to 5 (strongly agree) for all the statements in the survey.

V | think that | would like to use this system frequently.

The majority of the participants are neutral or have a slightly positive attitude towards using
the system frequently (Table 17). The mean scores for the statement are between 3,444
and 3,519 across the three assessment periods. The median is also 3,0 for all three
periods. The standard deviation decreases over time, indicating that the participants'
opinions became more consistent over time.

However, it is important to note that the majority of the responses fall in the 4th category,
which suggests that the participants agree with the statement to some extent. Only a small
percentage of participants strongly disagree or strongly agree with the statement.
Therefore, it may be necessary to conduct further research to explore the reasons behind
the participants' attitudes towards using the system frequently.

First Mid Final

Mean 3,444 3,481 3,519
Median 3,000 3,000 3,000
Std, Deviation 1,311 1,122 0,975
Minimum 1,000 1,000 1,000
Maximum 5,000 5,000 5,000
25th percentile 3,000 3,000 3,000
50th percentile 3,000 3,000 3,000
75th percentile 5,000 4,500 4,000

Table 17 Descriptive statistics on SUS 1%t statement

Friedman One-Way Repeated Measure Analysis of Variance by Ranks shows that there
are no statistically significant differences between any two time point answers (p=0,758;
Conover éhsc cgmpaisons: First-Mid p=0,599, First-Final p=0,833, Mid-Final
p=0,462) and there is no significant difference between the answers of each centre
(p=0,206).
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Figure 4: SUS 1st statement replies by the centres at all three time points.

C Conclusions:

Overall, while there were some differences in mean scores between the different centres
(Figure 4), these differences were not statistically significant, indicating that there was
overall consistency in participants' attitudes towards using the system across all centres
and at all time points.

The majority of the participants have a neutral to slightly positive attitude towards using the
system frequently. This suggests that the PERSIST system has potential to be useful to a
wide range of users, as most participants did not strongly object to the idea of using it
frequently.

Additionally, the fact that the standard deviation decreased over time suggests that the
participants became more consistent in their opinions and potentially more familiar with the
system. This could indicate that with more exposure to the system, users may become
more comfortable and confident in using it, leading to higher levels of satisfaction and
engagement.

Overall, these findings suggest that the system has potential to be well-received by users
and could be further developed and improved upon based on user feedback
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V | found the system unnecessarily complex.

First Mid Final

Mean 2,148 2,037 2,000
Median 2,000 1,000 2,000
Std, Deviation 1,134 1,285 1,109
Minimum 1,000 1,000 1,000
Maximum 5,000 5,000 4,000
25th percentile 1,000 1,000 1,000
50th percentile 2,000 1,000 2,000
75th percentile 3,000 3,000 3,000

Table 18 Descriptive statistics on SUS 2™ statement

Friedman One-Way Repeated Measure Analysis of Variance by Ranks shows that there
are no statistically significant differences between any two time points answers (p=0,758;
Conoverd s fhac scomparisons: First-Mid p=0,726, First-Final p=0,540, Mid-Final
p=0,337) and there is no significant difference between the answers of each centre
(p=0,383).

Participants did not find the system unnecessarily complex, as the mean scores for the
SUS 2nd statement are relatively low across all time points and there were no statistically
significant differences between the answers at different time points or between the different
centres (Table 18). Specifically, the mean scores for the statement "I found the system
unnecessarily complex" were 2,148 at the beginning of the study, 2,037 in the middle, and
2,000 at the end, all of which indicate a slightly negative attitude towards the complexity of
the system. However, these differences were not statistically significant, and there was
overall consistency in participants' attitudes towards the complexity of the system across
all centres and at all time points.

Therefore, it can be concluded that the system was not perceived as unnecessarily
complex by the majority of participants, and there were no significant changes in
participants' attitudes towards the complexity of the system over time or between the
different centres.

Nevertheless, apart from UKCM patients, several patients from the other 3 centres do not
think that the system is unnecessarily complex (Figure 5). Thus, if the answers of UKCM,
which show a different opinion from other three centres (that the system is complex), are
excluded, a significant difference (p=0,013) would have been revealed between the
answers gathered at the beginning of 2022 and the end of the study.
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Figure 5: SUS 2" statement replies by the centres at all three time points.
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The participants did not find the system unnecessarily complex, as indicated by the
relatively low mean scores for the SUS 2nd statement across all time points. This suggests
that the system was designed in a user-friendly way and was not a source of frustration or

confusion for the participants.

Additionally, the lack of significant differences between the answers at different time points
or between the different centres indicates that the user-friendliness of the system was
consistent across all groups and did not deteriorate over time. This is a positive outcome
as it suggests that the system was able to maintain its user-friendliness throughout the
study period, which can lead to increased user satisfaction and improved usability.

V | thought the system was easy to use.

First Mid Final

Mean 4,148 4,037 3,889
Median 4,000 4,000 4,000
Std, Deviation 0,907 1,091 0,974
Minimum 2,000 1,000 2,000
Maximum 5,000 5,000 5,000
25th percentile 3,500 3,000 3,000
50th percentile 4,000 4,000 4,000
75th percentile 5,000 5,000 5,000

Table 19 Descriptive statistics on SUS 3rd statement

Friedman One-Way Repeated Measure Analysis of Variance by Ranks shows that there
are no statistically significant differences between any two time points answers (p=0,504;
Conover éhsc cgmpaisons: First-Mid p=0,776, First-Final p=0,258, Mid-Final
p=0,395) there is no significant difference between the answers of each centre (p=0,957).
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Figure 6: SUS 3" statement replies by the centres at all three time points.

Patients from UL and CHU during the three check-ups have given slightly more points
meaning that at the end of the study they thought that the system was easier to use (Figure
6). No statistically significant differences between any two time points could be found.

C Conclusions:

The participants found the system easy to use. The high mean scores for the SUS 3rd
statement across all time points suggest that the system was designed in a user-friendly
way and was not a source of frustration or difficulty for the participants.

The lack of significant differences between the answers at different time points or between
the different centres indicates that the ease of use of the system was consistent across all
groups and did not deteriorate over time. This is a positive outcome as it suggests that the
system was able to maintain its user-friendliness throughout the study period, which can
lead to increased user satisfaction and improved usability. Overall, the results of this
statement are positive, as they indicate that the system was well-designed and easy to use
for the participants.

V | think that | would need the support of a technical person to be able to use

this system.
First Mid Final
Mean 2,037 1,667 2,148
Median 2,000 1,000 2,000
Std, Deviation 1,126 1,074 1,231
Minimum 1,000 1,000 1,000
Maximum 5,000 4,000 5,000
25th percentile 1,000 1,000 1,000
50th percentile 2,000 1,000 2,000
75th percentile 3,000 2,000 3,000

Table 20 Descriptive statistics on SUS 4" statement
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Friedman One-Way Repeated Measure Analysis of Variance by Ranks shows that there
are no statistically significant differences between any any two time points answers except
for mid and final (-lppedmparisdns: FirStoMid p=0,876,8-isst-Hinal s t
p=0,705, Mid-Final p=0,033) and centre is not a statistically significant impact factor
(p=0,933).

3 Centre
Liege
Sergas
UKCM
UL

m 0O e O

| [ 1
First Mid Final

Figure 7: SUS 4™ statement replies by the centres at all three time points.

C Conclusions:

The main conclusion from this is that users found the system difficult to use without the
support of a technical person, as evidenced by the higher scores on the fourth statement
of the SUS survey (Table 20). However, there was a significant improvement in the final
survey compared to the mid survey, indicating that perhaps the technical support provided
was helpful. The lack of significant differences between centres suggests (Figure 7) that
the difficulty in using the system was a universal experience rather than a centre-specific
issue.

V | found the various functions in this system were well integrated.

First Mid Final

Mean 3,667 3,926 3,704
Median 3,000 4,000 4,000
Std, Deviation 0,961 0,997 0,953
Minimum 2,000 2,000 1,000
Maximum 5,000 5,000 5,000
25th percentile 3,000 3,000 3,000
50th percentile 3,000 4,000 4,000
75th percentile 4,500 5,000 4,000

Table 21 Descriptive statistics on SUS 5" statement
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Friedman One-Way Repeated Measure Analysis of Variance by Ranks shows that there
are no statistically significant differences between any any two time points answers
(p=0, 167 ; C o n ehoecondparisopso Birst-Mid p=0,077, First-Final p=0,765, Mid-
Final p=0,139) and there is no significant difference between the answers of each centre
(p=0,442).

4.4 Centre
O Liege
® Sergas
o UKCM
= UL

3.2 -

| | |
First Mid Final

Figure 8: SUS 5™ statement replies by the centres at all three time points.

C Conclusions:

Participants generally had a neutral to positive perception of the integration of various
functions in the system (Table 20). This is indicated by the mean score for the statement
being above 3 (which is the midpoint of the Likert scale), and the median score being 4 in
the Mid and Final assessments. Additionally, there were no statistically significant
differences between any two time points answers, suggesting that participants' perceptions
of the system remained consistent over time. Finally, there were no significant differences
between the answers of each centre (Figure8), indicating that participants from different
centres had similar perceptions of the system's integration.

V | thought there was too much inconsistency in this system.

First Mid Final

Mean 2,519 2,185 2,259
Median 3,000 2,000 2,000
Std, Deviation 1,014 1,145 1,095
Minimum 1,000 1,000 1,000
Maximum 5,000 4,000 4,000
25th percentile 2,000 1,000 1,000
50th percentile 3,000 2,000 2,000
75th percentile 3,000 3,000 3,000

Table 21 Descriptive statistics on SUS 6" statement

Friedman One-Way Repeated Measure Analysis of Variance by Ranks shows that there
are no statistically significant differences between any any two time points answers
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(p=0, 363; C choocoreparidans: Birst-8Mid p=0,219, First-Final p=0,219, Mid-
Final p>0,999) and there is no significant difference between the answers of each centre
(p=0,856).

3.0 Centre
O Liege
® Sergas
O UKCM
m UL

1.6 -

[ I ]
First Mid Final

Figure9: SUS 6™ statement replies by the centres at all three time points.

C Conclusions:

The mean score for the statement is below 3 (which is the midpoint of the Likert scale),
indicating that participants generally disagreed with the statement (Table 21). However, the
median score for the statement decreased from 3 to 2 between the First and Mid
assessments, suggesting that some participants may have become more critical of the
system's consistency over time. However, there were no statistically significant differences
between any two time points answers or between the answers of each centre (Figure 9),
indicating that any changes in participants' perceptions of the system's consistency over
time were not significant.

V I would imagine that most people would learn to use this system very quickly.

First Mid Final

Mean 4,222 4,111 3,926
Median 5,000 4,000 4,000
Std, Deviation 0,892 0,934 1,072
Minimum 3,000 2,000 1,000
Maximum 5,000 5,000 5,000
25th percentile 3,000 3,000 3,000
50th percentile 5,000 4,000 4,000
75th percentile 5,000 5,000 5,000

Table 22 Descriptive statistics on SUS 71" statement

Friedman One-Way Repeated Measure Analysis of Variance by Ranks shows that there
are no statistically significant differences between any any two time points answers
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(p=0, 526 ; pathoocoreparidms: First-Mid p=0,566, First-Final p=0,253, Mid-
Final p=0,566) and there is no significant difference between the answers of each centre
(p=0,874).

4.8 — Centre
O Liege
® Sergas
O UKCM
m UL
34 -
Fi‘rst M‘id Fir‘IaI

Figure 10: SUS 7t statement replies by the centres at all three time points.

C Conclusions:

The participants generally agreed with the statement that most people would learn to use
the system very quickly (Table 22). This is indicated by the mean score for the statement
being above 4 (which is closer to "strongly agree" on the Likert scale), and the median
score being 4 in the Mid and Final assessments.

Furthermore, there were no statistically significant differences between any two time points
answers or between the answers of each centre (Figure 10), indicating that participants'
perceptions of the ease of learning the system were consistent over time and across
different centres. Therefore, it can be inferred that participants found the system easy to
learn and that it would not require a significant amount of training for most people.

V | found the system very cumbersome/awkward to use.

First Mid Final

Mean 1,852 1,852 1,889
Median 2,000 1,000 2,000
Std, Deviation 0,949 1,027 0,934
Minimum 1,000 1,000 1,000
Maximum 4,000 4,000 4,000
25th percentile 1,000 1,000 1,000
50th percentile 2,000 1,000 2,000
75th percentile 3,000 3,000 3,000

Table 23: Descriptive statistics on SUS 8™ statement
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Friedman One-Way Repeated Measure Analysis of Variance by Ranks shows that there
are no statistically significant differences between any any two time points answers
(p=0, 948; C choocomparBans: First-8id p>0,999, First-Final p=0,774, Mid-
Final p=0,774) and there is no significant difference between the answers of each centre
(p=0,916).

2.6 - Centre
Liege
Sergas
UKCM
uL

" 0O e O

O \
T T \
First Mid Final

1.4 -

Figure 11: SUS 8™ statement replies by the centres at all three time points.

C Conclusions:

No significant differences were found between any time points or between the centres
(Figure 10) in relation to the 8th statement on the SUS survey. This suggests that overall,
participants did not find the system to be too cumbersome or awkward to use. A positive
conclusion that can be drawn is that the system was relatively easy to use for participants
and did not cause significant frustration or difficulty.

V | felt very confident using the system.

First Mid Final

Mean 3,889 4,148 3,741
Median 4,000 4,000 4,000
Std, Deviation 0,892 0,949 0,984
Minimum 2,000 2,000 2,000
Maximum 5,000 5,000 5,000
25th percentile 3,000 3,000 3,000
50th percentile 4,000 4,000 4,000
75th percentile 5,000 5,000 5,000

Table 24: Descriptive statistics on SUS 9™ statement

Friedman One-Way Repeated Measure Analysis of Variance by Ranks (Table 24) shows
that there are no statistically significant differences except between mid and final time
points answers ( p=0hod@8pariscbo Rirst\Mal 8486, Hirsi-Birtal

Page 34 of 159

LINE2SOG KIF&a NBOSAGSR Fdzy RAy 3 TahtEn¥ovalido ProgadaN@unirgsant agyeantent NGi 876486NA 1 2y Hawn NB A S NOK



persist

p=0,199, Mid-Final p=0,050) (see table No. 25, Figure 12.). And there is no significant
difference between the answers of each hospital patient (p=0,864).

SUS answers Centre Mean SD N
First Liege 3,625 0,916 8
Sergas 4,125 0,641 8
UKCM 3,857 1,215 7
UL 4,000 0,816 4
Mid Liege 4,125 0,991 8
Sergas 4,125 0,835 8
UKCM 4,429 1,134 7
UL 3,750 0,957 4
Final Liege 3,500 1,309 8
Sergas 3,625 0,916 8
UKCM 4,000 0,816 7
UL 4,000 0,816 4
Table 25: Patient points by centre
4.6 Centre
O Liege
® Sergas
O UKCM
m UL
3.4 -

First

Final

Figure 12: SUS 9t statement replies by the centres at all three time points.

From the table and Figure 12, we can see that the highest mean score was achieved by
UKCM at the Mid time point, while the lowest mean score was achieved by Liege at the
Final time point. The standard deviation also varies across centres and time points,

indicating differences in patient responses.

C Conclusions:

Initially, the participants felt confident using the system, which is reflected in the mean and
median scores for the first time point. Although the final scores showed a slight decrease
in confidence, the mean and median scores were still relatively high, indicating that overall,
the participants still felt confident using the system. The lack of significant differences
between the answers of each hospital patient further supports this positive conclusion.
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V | needed to learn a lot of things before | could get going with this system.

First Mid Final

Mean 2,222 2,074 2,148
Median 1,000 1,000 2,000
Std, Deviation 1,450 1,385 1,199
Minimum 1,000 1,000 1,000
Maximum 5,000 5,000 5,000
25th percentile 1,000 1,000 1,000
50th percentile 1,000 1,000 2,000
75th percentile 3,000 3,000 3,000

Table 26: Descriptive statistics on SUS 10" statement

Friedman One-Way Repeated Measure Analysis of Variance by Ranks (Table 26) shows
that there are no statistically significant differences between any any two time points
answers (p=0, 684 :hoc Canparisorsr Birst-Migh @=0417, First-Final
p=0,477, Mid-Final p=0,919) and there is no significant difference between the answers of
each centre (p=0,208).

3.5 Centre
O Liege
® Sergas
o UKCM
m UL
1.5 - [ * ®
Fi‘rst IVIlid Fir;al

Figure 13: SUS 10" statement replies by the centres at all three time points

C Conclusions:

Despite the participants needing to learn a lot before they could use the system, there was
no significant difference in their responses between the first, mid, and final time points. This
suggests that the learning curve for using the system was not too steep and that
participants were able to adapt and improve their understanding of the system over time.
Additionally, there was no significant difference in responses between each centre (Figure
13), indicating that the system was equally accessible and usable across different
locations.
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6. Blood pressure/heart rate and steps

All the data regarding patient blood pressure, heart rate and step measurement were
analysed by CHU statisticians below.

Context and data sets

The enrolled patients were equipped with a smartwatch that allowed for the daily
measurement of four parameters: the number of steps taken, heart rate (HR), and systolic
and diastolic blood pressure (SBP and DBP, respectively).

The objective of this study is to describe the large amount of data collected, to analyse the
evolution of the patients, and to examine the relationships between the four parameters.
The data on the number of steps per day, as well as the mean, minimum, and maximum
values per day of HR, SBP, and DBP for each patient from each hospital, were combined
into a single file.

After removing observations where the humber of steps was less than 10 per day, there
were still 38,482 lines of data. However, for each line, measurements of all four parameters
on the same day were not always available.

Statistical methods

Continuous variables were described using mean and standard deviation (xSD) or median
and interquartile range (Q1 i Q3) as appropriate. Categorical variables were described
using frequency tables (number and percent).

The comparisons of continuous variables between the hospitals were performed by the
Kruskal-Wallis test and the post-hoc test of Dwass-Steel-Critchlow-Fligner (DSCF) was
used for pairwise comparisons. Chi-square test was used for categorical variables.

We reported for each patient, the mean and the coefficient of variation (CV) per day of the
4 parameters. The CV is expressed in %, the higher it is, the greater the dispersion around
the mean.

To study the participants' evolution, only those who had at least 10 days of measurements
of the number of steps, mean HR and mean SBP/DB were considered. The slopes of linear
evolution of each parameter of each patient were calculated and classified into 3 groups:

ASignificant positive sl opebo, ASignificant nega

the parameters were compared using Spearman correlation analysis. Slopes categories
were compared using Fisher's Exact Test.
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Missing data were not replaced, and calculations were always done on the maximum
number of data available. Results were considered significant at the 5% critical level
(p<0,05). Data analysis was carried out using SAS (version 9.4) and R (version 4.1.0) was
used for the figures. Results are summarised in this report.

Descriptive statistics

E Cancer survivor patients

Table 27 describes the age and gender of the patients with at least one measurement,
globally and by hospital. The patients were on average 55,0 + 10,3 years old (range: 33-
75 years old). There were 113 (73,4%) women and 41 (26,6%) men. Since the age and
gender were comparable in the four hospitals (p=0,84 and p=0,31, respectively), a
comparison between the participating countries allowed us to assess homogeneity.

All LIEGE SERGAS UKCM uL P-value
N 154 40 32 39 43
Age (years) 55,0+ 10,3 | 54,6+11,0 | 54,8+10,8 | 56,3+8,4 | 545+11,1 0,84
Gender F 113 (73,4) 28 (70,0) 21 (65,6) 28 (71,8) 36 (83,7) 0,31
M 41 (26,6) 12 (30,0) 11 (34,4) 11 (28,2) 7 (16,3)
Table 27: Age and gender of participants for blood pressure/steps analysis (N=154, F=female; M=
male)

E  Number of steps.

A total of 34 001 measurements of the number of steps per day (STEP) were considered
over all patients. The deciles of all these measurements were calculated. The overall first
decile (= very low walking activity) was 2 452 steps/day, the overall median was 9 002
steps/day, and the overall last decile 9 (= very high walking activity) was 19 422 steps/day.
Each of the 34 001 measurements was classified into one of the 10 categories defined by
the deciles. The proportion of measurements above the overall median, or below the overall
first decile, or above the overall last decile, was then possible to calculate for each patient.
Thus, each patrticipant could be compared to the others.

For each patient, the following information was gathered: Patient ID; Date of the first step
measurement; Date of the last step measurement; Time between the first and last step
measurement (days); Number of step measurements; Compliance of step measurements
(%); Mean, standard deviation (SD), Coefficient of variation (CV), Minimum, 1st quartile
(Q1), Median, 3rd quartile (Q3), and maximum of the number of steps; Number and
proportion (%) of measurements lower than the overall 1st decile; Number and proportion
(%) lower than the overall median; Number and proportion (%) higher than the overall
median; Number and proportion (%) of measurements of the patient higher than the overall
9th decile.

As reported in Table 32, comparisons between the hospitals showed significant differences
for the number of step measurements (p=0,042), the compliance (p=0,013), the median
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number of steps (p=0,0002), the proportion of measurements lower than the overall 1st
decile (p=0,0002), and the proportion of measurements higher than the overall median
(p=0,0012). In general, participants from CHUL (Belgium) walked less than the others and
had a lower compliance. This result is aligned with the observation of Althoff et al [7], who
reported that Belgian citizens walked less than Spanish ones (average 5000 vs 5936
steps). In the frame of PERSIST, reasons such as low walkability of the environment of the
Belgian participants, as well as the rainy weather in both winter and summer times in the
Wallonia region, can be behind the lowest physical activity of CHUL participants among
the four hospitals.

All CHU SERGAS UKCM UL V8|.:|)l-,le
N 156 40 35 40 41
Time between first
and last STEP 383 226 467 455 376 0.22
measurement (98,5-519) | (60,57 478) | (1097 521) | (2677 526) (7171 525) '
(days)
Number of STEP 161 68,5 239 272 124 0042
measurements (2971 388) (14,5-282) | (39,57 446) | (1017 415) (207 353) '
. 4,
Compliance STEP 70,8 2555 077 85,3 70,8 74,2 0013
measurements (%) | (41,5 - 86,7) @5, 5)' ' | (53,3-91,4) | (48,3-89,5) | (39,4 -82,9) '
Median number of 7278 5386 8697 9251 6257
steps/day (4842 - (380971 (61027 (6217 i (5064 i 0,0002
11194) 7530) 11986) 14305) 9249)
% measurements
lower than overall 12,5 23,9 6,41 7,44 15,5 0.0002
1st decile (<2452 (5,44 -27,7) | (14,9-45,0) | (2,19-21,1) | (3,38-18,2) (77 25) '
steps/day)
% measurements
higher than overall 38,5 22,8 46,3 53,1 29,6 0.0012
median (>9002 (13,6 -67,1) | (9,39-404) | (26,4-80,1) | (27,5-76,8) | (12,7 - 54,3) ’
steps/day)
% measurements
higher than overall 0,73 0 3,24 0,91 1,37 017
9th decile (>19422 (0 - 6,14) (0 - 4,26) (0-11,1) (0 - 20,8) (0 - 4,26) ‘
steps/day)

Table 32. Number of steps/day vs. hospitals (N=156 patients with at least one measurement). Results are
expressed as median (IQR), IQR=interquartile range Q1-Q3; P-value is the Kruskal-Wallis test

In addition, Eurostat [8] shows that a high percentage of the adult general population in
Spain and Slovenia (> 67%) does sufficient physical activity. This trend is also followed by
the Spanish and Slovenian PERSIST survivors who were the top 2 walkers. On the
contrary, Eurostat shows that the percentage of the counterpart population decreases
tremendously in Belgium (39%) and in Latvia (around 13%) [8]. Belgian cancer survivors
again follow the E u r o srepart, i 8elgian participants walked around 40% less than the
Spanish and Slovenian survivors (median steps 5385 vs almost 8696 and 9250
respectively). Interestingly, the statistics of the Latvian participants do not follow their
general population since even though they walked less than the Spanish and Slovenian
ones these differences are not statistically significant (median steps 6257 vs almost 8696
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and 9250 respectively). Thus, it seems that the pedometer-based walking of PERSIST had
already from the beginning of the study a much higher positive impact in the Latvian cancer
survivors than in the Belgian ones. This is all the more true since most (60%) of Latvian
participants (with registration of the 4 parameters) did not improve their walking behaviour
throughout the study and only a few increased their walking activity (14%). The other 26%
decreased their step counts (Table 33).

Even though the Belgian patients walked less than the rest of the participants, the smart
bracelet seems to have encouraged them more than their counterparts to walk as the study
progressed. Indeed, 41% of Belgian patients with step measurements increased their
physical activity vs 14% (Latvia); 23% (Spanish) and 29% (Slovenian) (Table 33).

Slope N UIT CHL_JL Serg_as UKCI\_/I
(Latvian) (Belgian) (Spanish) (Slovenian)

131 (%) 35 (%) 32 (%) 30 (%) 34 (%)

Significant positive slope 35 (26,7) 5 (14) 13 (41) 7 (23) 10 (29)

Significant negative slope 28 (21,4) 9 (26) 3(9) 9 (30) 7 (21)

Non-Significant slope 68 (51,9) 21(60) 16 (50) 14 (47) 17 (50)

Table 33. Walking behaviour among the patients who had registrations of the 4 parameters

The median compliance, (i.e. the percentage of days the patient walked during his
participation), was 70,8%. More than 50% of the patients had a median number of steps
per day higher than 7278. More than 50% of the patients had 12,5% of their measurements
below the overall first decile, 38,5% above the overall median and 0,73% above the overall
last decile

Unexpectedly, not only compliance increased with age (r=0,17, p=0,037), ( Table 34) but
the proportion of measurements lower than overall 1st decile decreased with age (r=-0.16,
p=0,046). These are encouraging observations given that the literature reports that older
adults are not meeting current physical activity recommendations [9, 10]. Analysing all the
participants together, the compliance was higher in males (males 74,7% vs. females
67,1%, p=0.048, table 33) despite that they are older than female participants (61,7 vs 52,6
y/o). This difference can be explained by a higher number of female participants enrolled
in the breast cancer survivor group, of which the literature reports that one in two suffered
from joint pain. [11]. This important result prompted us to propose in a future version of the
PERSIST solution other low-impact aerobic exercises alleviating specific pains of breast
cancer survivors such as swimming or biking for those who do not like to walk [12].

Interestingly, analysis of the compliance of colorectal cancer survivors alone revealed that
females walked more days than men (62,12% vs 47,02% compliance) during the time they
participated in the study. This can be explained by the fact that the mean age of women
(60 y/o) was lower than men (66 yo) (data from colorectal cancer CHUL participants).
Although other factors can explain this difference, again more personalised physical
activities in line with certain CRC-related discomforts have to be proposed in a future
solution version.
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Age (years) Gender
P-
R value Female Male P-value
Time between first and 416 289
last STEP measurement (days) 0.047 0.57 (178-523) (61-512) 0.15
204 132
Numb f STEP t
umber o measurements 0,086 0,29 (42-405) (21-400) 0,50
67,1 74,7
Compliance STEP measurements (% 0,17 0,037 ' ' 0,048
Pl . o) (39,3-81,4) | (46,9-91,2)
7479 6372
Median number of steps/day 0,097 0,24 (5178- (3625- 0,13
11033) 11075)
% measurements lower than overall 1st 11,6 17,1
decile (<2452 steps/day) -0.16 0,046 (6,02-22,5) (4,39-48,2) 0,38
% measurements higher than 40,4 34,5
overall median (>9002 steps/day) 0.028 0.73 (14,3-63,1) | (12,7-65,0) 0,38
% measurements higher than 0,91 0,41
overall 9th decile (>19422 steps/day) 0,049 0,55 (0-7,09) (0-5,25) 0.47

¢ KAa

Table 34. Number of steps/day vs. age and gender (N=156 patients with at least one measurement). The
comparison with age is done by the Spearman correlation (r and p-value) and the comparison between

gender is done by the Kruskal-Wallis test (median and IQR for each gender and p-value).

Although, there is no complete agreement on how many steps a day are optimal. As a
useful guide, an adult achieving 10 000 or more daily steps is categorised as highly active,
over 5000 but less than 10 000 as moderately active, and 5000 steps or below as inactive.
The above results were confirmed with the data of participants showing at least 10
measurements of step with or without the 3 other parameters (Table 35). The Spanish and
Slovenian participants had an important proportion of participants doing high physical
activity. It seems that most of them either had this behaviour before the enrolment of the
study or PERSIST helped them to put it into practice from the very beginning of the study
without modifying it until the end of it (table 34). The same is true for moderate activity
behaviour among the Latvian participants. Concerning the Belgian participants, although
most of them never reached the high activity category as the Spanish and Slovenian
participants, half of the Belgian survivors still acquired a moderate activity behaviour (table
35) which seems to be the result of the PERSIST solution (high number of Belgian

participants with a positive slope, Table 34).
UL (Latvian (é:eT; ;n (Sg;gr]\?ssh (Sllifgﬁ.” an
participants) participants) participants) participants)
N (total 154) 36 40 36 42
highly active 8 (22%) 4 (10%) 16 (44%) 17 (40%)
moderate active 22 (61%) 22 (55%) 13 (36%) 18 (43%)
inactive 6 (17 %) 14 (35%) 6 (17%) 5 (12%)

Table 35. Participants with at least 10 measurements of steps (either with or without the other 3 parameters).
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Heart rate measurements were given more than once a day by patients. For the analysis,
they were summarised per patient per day: mean, minimum and maximum HR/day.

The statistical characteristics of HR per day were listed. For each patient, the following
information was gathered: Patient ID; Date of first HR measurement; Date of last HR
measurement; Time between first and last HR measurement (days); Number of HR
measurements; Mean, standard deviation (SD), Coefficient of variation (CV), Minimum, 1st
guartile (Q1), Median, 3rd quartile (Q3) and maximum of the HR mean (respectively HR

min and HR max).

The median number of days of HR measurements per patient was 118 (min=0, max=481),
156 patients had at least one day of HR measurement, and they were followed between 1
and 538 days. As reported in Table 36 comparison between the hospitals showed no

significant differences in HR between hospitals.

Al CHU SERGAS UKCM uL P-
value
N 156 39 35 40 42
Tl'mteﬁstwee“ first a”td 369 208 480 483 315 016
as (”(]g;‘:;reme” (113-518) (54-505) (174-513) | (274-525) (71-492) '
. 791 79.3 80,4 777 793
Median HR mean/da ! ’ ’ ! ’ 0,58
! y (75.2-83,8) | (75.6-837) | (76,4-84,3) | (74.9-84,4) | (75.1-841) |
. . 57 56 57 57 56
Median HR min /d
edian Hik min jday (52-62) (52-62) (53-62) (51,5-62) (52-63) 0,96
. 110 109 111 110 110
Median HR max/d 2
edian AR maxjday (108-114) (107-112) | (110-114) | (106-114) | (109-113) | 22O

Table 36. Heart rate/day vs. hospitals (N=156 patients with at least one measurement). Results are

expressed as median (IQR), IQR=interquartile range Q1-Q3; P-value is the Kruskal-Wallis test

As reported in Table 37, no significant association was observed with age and gender.

¢KAE LINB2SOG KI &
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Age (years) Gender
R P-value Female Male P-value
Time between first and
last HR (r:;z;:)urement 0,076 0,35 (1622_35622) (71,30%213) 0,50
Median HR mean/day -0,001 0,99 (75,72?'833,5) (75,708_;3,9) 0,80
Median HR min /day 0,028 0,73 (525-762) (51,:—561,0) 0,28
Median HR max/day -0,079 0,33 (10?;)13) (10?3%;)16) 0,21

Table 37. Heart rate/day vs. age and gender (N=156 patients with at least one measurement). The
comparison with age is done by the Spearman correlation (r and p-value) and the comparison between
gender is done by the Kruskal-Wallis test (median and IQR for each gender and p-value)

Blood pressure

Systolic (SBP) and diastolic (DBP) blood pressure measurements were given more than
once a day by patients. For the analysis, they were summarised per patient per day: mean,
minimum and maximum SBP/day and mean, minimum and maximum DBP/day.

The statistical characteristics of SBP and DBP blood were gathered for each patient. The
following information was gathered: Patient ID; Date of first BP measurement; Date of last
BP measurement; Time between first and last BP measurement (days); Number of BP
measurements; Mean, standard deviation (SD), Coefficient of variation (CV), Minimum, 1st
guartile (Q1), Median, 3rd quartile (Q3) and maximum of the SBP mean (respectively SBP
min, SBP max, DBP mean, DBP min, DBP max).

The median number of days of blood pressure measurements per patient is 117 (min=0,
max=533), 161 patients have at least one day of blood pressure measurement, and they
were followed between 1 and 571 days.

As reported in Table 38, comparison between the hospitals showed no significant
differences in BP between hospitals.
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Al CHU SERGAS UKCM uL P-
value
N 160 40 36 40 44
avs) %21%' (63-488) | (213-526) | (224-523) | (66,5-524) |
116
. 116 118 115 116
Median SBP mean/d ) 21
shensERmesnedy 1 G | @120 | @12z | @iizo) | 10120 0
113
, , 113 114 113 112 (106-
Median SBP min /d ]
edian SBF min /day (11377) (105-117) | (111-120) | (107-117) 116) 0.11
120
. 121 123 119 120
Median SBP max/d ) 27
shenSEEMSES | Qe | (16120) | (116-129) | (114-128) | (116-126) 0
. 75 75,5 75,8 745 74,8
Median DBP /d ' ! ’ ! 27
edian DBPmeanday | 7o5.78) | (720-78) | (735795) | (72777 | (12778 | ©
. . 72 72,5 73,5 72 72
Median DBP min /da ! ' 0,073
Y| (70-75) (69-75) (72-76.8) (70-75) (69-74,5)
. 78 79 78,5 77 77,5
Median DBP max/da ' ' 0,28
an XA (7a.82) | (75-823) | (75-84.8) (74-79) (75-81,5) ’

Table 38. Blood pressure/day vs. hospitals (N=156 patients with at least one measurement). Results are
expressed as median (IQR), IQR=interquartile range Q1-Q3; P-value is the Kruskal-Wallis test

As reported in Table 39, no significant association was observed with age and gender.

Age (years)

Time between first and last
BP measurement (days)

Median SBP mean/day

Median SBP min /day

Median SBP max/day

Median DBP mean/day

Median DBP min /day

Median DBP max/day

R

0,010

-0,057

-0,052

-0,063

-0,013

-0,027

-0,034

Gender

P-value Female
0,90 (20‘5528)
04 | ra1an)
0,52 (10::3;17)
0,44 (11?224)
0,88 (7;-578)
0.74 (73-275)
068 | g

Male
243
(104-509)
116
(110-120)
110
(104-117)
120
(114-127)
75,4
(71,5-78)
71,5
(69-75)
79
(74-83)

P-value

0,072

0,21

0,14

0,98

0,55

0,43

0,83

Table 39. Blood pressure/day vs. age and gender (N=156 patients with at least one measurement). The
comparison with age is done by the Spearman correlation (r and p-value) and the comparison between
gender is done by the Kruskal-Wallis test (median and IQR for each gender and p-value).

Individual results (the number of steps, HR mean, SBP mean and DBP)

We reported for each patient, the mean and the coefficient of variation (CV) of all his
measurements for the number of steps, the HR mean per day, the SBP mean per day and
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the DBP mean per day. The characteristics of these 162 means and CV were calculated.
As a reminder, the coefficient of variation is the ratio of the standard deviation to the mean
and it is expressed in %. The higher it is, the greater the dispersion around the mean.

The mean (x SD) number of steps per day was 8412 + 4566 and on average, the CV was
63,4 £ 28,1 %. The variation of the number of steps per day within a patient was quite huge.

If we consider the HR mean (+ SD) per day, the overall mean was 79,8 + 6,6 beats/min
and the CV 9,2 + 3,4%. For SBP mean and DBP mean, overall means were respectively
117 + 6,9 mmHg and 76 + 4,0 mmHg and overall CV were respectively 9,4 + 3,3 % and 8,0
+ 2,8%. The variation of the HR and SBP/DBP measurements per day within a patient were
quite small.

The individual coefficients of variation (CV) of the number of steps/day, mean HR/day,
mean SBP and DBP /days are represented in Figure 14.
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Figure 14 Individual coefficients of variation (CV) of the number of steps/day, mean HR/day, mean SBP and
DBP /days.

Evolution with respect to time since first date

To study the evolution, we considered the 131 patients for whom there were at least 10
days of measurements of the number of steps, mean HR and mean SBP/DBP. This
corresponds to 38009 days of measurements. The same proportion of patients was
discarded from the analyses in the 4 hospitals (LIEGE: 20% UKCM: 16,7%, UL: 19,0%,
SERGAS: 20,5%, p=0.98).
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The evolution of the 4 parameters (number of steps, mean HR per day, mean SBP per day
and mean DBP per day) was plotted for 4 patients (see Figure 15, Figure 16, Figure 17
and Figure 18).
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Figure 15 Evolution of number of steps/day, mean HR/day, mean SBP and DBP /days i PATIENT/LIEGE.

Figure 16 Evolution of number of steps/day, mean HR/day, mean SBP and DBP /days i PATIENT/UL.

Page 46 of 159

S| NDK

%

¢CKAA LINR2SOG KFa NBOSAGSR TdzyRAy 3 TahEnvovalidh ProgadaNd@undergsant agyeantent NG 876486NA 1 2y wnwn  NB



















































































































































































































































































































































