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1. Digital health

Digital health / eHealth
- %�&�������'�(�)&����*+�'���&���(&,

1) May encompass a variety of digital technologies         2) Multiple stakeholder                          3) Across the whole cancer care continuum
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Mobile health

EHR

Wearables

Telemedicine

Digital 
therapeutics

Patients
Healthcare workers
Health care system managers
Pharmaceutical Industry

Prevention

Screening

DiagnosisTreatment

Palliative 
care

Covid-19 Pandemic = acceleration of Digital health



2. How digital health is incorporated in clinical care
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Pandemic accelerated uptake of digital health
Telemedicine became a standard  

D Scharg, ESMO 2022



D Scharg, ESMO, 2022

2. How digital health is incorporated in clinical care
Telehealth visit 



2. How digital health is incorporated in clinical care
Symptom monitoring: active data collection
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2. How digital health is incorporated in clinical care
Symptom monitoring: active data collection

Patient reported outcomes (PROs): �����������	�
	���	���������	���
������	�������
	
�������	��	���	�������	

Clinician rated adverse-events + PROs = more reliable information on the patient's experience
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Fromme JCO 2004

Atkinson Qual Res 2013



Electronic Patient reported outcomes - ePROs: -������-��(��'�(&��.�(/��(0��)���/(/��1���.��(����/��)(�+�2+�(&��.�(/��(�(&���*&�
electronic devices 

Remote monitoring : Real-time PRO reporting and management
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Penedo Lancet Oncol 2020

2. How digital health is incorporated in clinical care
Symptom monitoring: active data collection



Electronic patient reported outcomes improve QoL in patients with metastatic disease receiving chemotherapy

STAR trial: improvement in QoL and OS (n= 766)

CAPRI trial:  ����(/3������
/�(���/(+�456�7�3��846�7�.9�6��1�����)���*�����:5������;6<7�3��5<647�=�9�>>4?�"�!/&��	�(�!��/)/�������

PROTECT trial: n= 1191, 52 centers in the US -> improvement in physical function, symptom control and QoL"�@��&� JAMA 2022 
(30% never used email or computer, 36% high school educational level) 10

Bash Jama Oncol 2017
Bash JCO 2016

31.2 vs 26.0 months
HR: 0.83 ( 95% CI 0.70- 0.99)

2. How digital health is incorporated in clinical care
Symptom monitoring: active data collection



Electronic patient reported outcomes improve QoL in patients receiving chemotherapy

eRAPID trial:  N= 508 (337 adjuvant setting) eSMART trial: N= 829 (adjuvant setting)
Increased physical well being and self-efficacy Significant reduction in symptom burden, increased QoL
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Maguirre Oncol 2021

Absolom JCO 2021

2. How digital health is incorporated in clinical care
Symptom monitoring: active data collection
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2. How digital health is incorporated in clinical care
Symptom monitoring: active data collection

Real-time and dynamic symptom management and needs assesment  % ��-�(&��&��./(���(��&�-������2�)A�(��(&��&��./(��,�

B!+�C�������D��&�)AD����������������

Types of PROs:
Health related QoL
Symptoms
Health system utilization
Satisfaction/Experience
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Howell JNCI 2021

2. How digital health is incorporated in clinical care
Digital Self management



14

2. How digital health is incorporated in clinical care
Digital Self management
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2. How digital health is incorporated in clinical care
Digital Self management
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Chan Annals of Oncology 2021

2. How digital health is incorporated in clinical care
Digital Self management
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22. How digital health is incorporated in clinical care
Digital Self management
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Primary endpoint: Patient Activation was not significantly 
different between intervention and control group over time

Small benefits in secondary outcomes: overall QoL and tumour 
specific symptoms

Usage analysis:

Reasons for not using Oncokompas:
- No symptom burden 32%
- Lack of time 26%
- Not interested 10%
- Not fitting to personal problems 10%
- Personal reasons 10%
- Technical problems 22%
- Aim of Oncokompas was not clear 6%
- Too comprehensive: 3%

Need for personalised and tailored interventions
Right information at the right time

Van der Hout Lancet Oncol 2020, Van der Hout  Internet Interventions 2021

2. How digital health is incorporated in current care
Digital Self management
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2. How digital health is incorporated in clinical care
Experience GR

Courtesy of Resilience Care

Education 

Self management 

Remote monitoring
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2. How digital health is incorporated in clinical care
Experience GR
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Bayumi Nat Review Card 2021

Biometric sensors: Physical activity/ Functional status / Fatigue
Accelerometers


(�.��)���(�����/�*�)��)�-/(��(�)&�-����/�(&���.+�"�
predictor of unplanned hospitalization
 (Ohri 2017, Ohri 2019)

Sleep

Location
GPS
Diet
Webb/app diaries
Wireless scales (body composition)
Image recognition

Gresham npj Dig Med 2018

Emotional distress
Galvanic skin reaction
Cortisol levels on sweat

Alcohol and Tabacco
Movement detection

�

Smart Pill dispenser
Adherence

Neuropathy
Pletoplethysmography sensors 

2. How digital health is incorporated in clinical care
Future 



2. How digital health is incorporated in clinical care
Future 
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Fallahzadeh JCO Canc Infor 2018

Internet of Things (IoT) have facilitated new ways to colled patient-generated health data during clinic visits and daily 
life



2. How digital health is incorporated in  clinical care
Future 

The  PRO-ACTive approach:

Patient education, empowerment and community engagement

Promote and enable self-management

Enable remote monitoring and communication with care 
team

Care coordination, digital navigation & multidisciplinary 
referrals

 Healthcare professional awareness and facilitated care



2. How digital health is incorporated in current care
Future 
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Diagnosis Treatment Follow-up

� Reduced access to care
� Non adhrence to screening
� Misinsformation
� Lack of education

� Psychological distress
� Poor understandment of 

treatment plan and 
options

� Financial distress & social 
distress

� Poor comunication with 
care team

� Non-adherence to 
treatment plan

� Unhealthy behaviours

� Acute treatment-related 
toxicities

� Poor communication 
with care team

� Unplanned 
hospitalizations

� Non-adherence to 
treatment plan

� Unhealthy behaviours
� Financial and social 

distress

� Chronic and long lasting 
physical and emotional 
toxicities

� Poor communication 
with care team

� Non adherence to 
treatment plan

� Unhealthy behaviours
� Second primary 

malignancies
� Concomitant diseases

Progression

Relapse



2. How digital health is incorporated in clinical care
Future 

Side car initiatives struggle 



2. How digital health is incorporated in clinical care
Future 
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Connectors
Between�tools�and�with�medical�records

Centralized�secured�database�host�system
SNDS-compatible

Data-management�tools

Facilitate�
SHS�research�in�

cancer

Ensure
quality�and�security

Accessibility�and�
mutualisation

Standardisation



3. Digital health for everyone? 

27



3. Digital health for everyone? 
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3. Digital health for everyone?

Kickbusch Lancet 2021

Interface between digital health and determinants of health



3. Digital health for everyone? eHealth Literacy
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Health literacy: the cognitive and social skills which determine the motivation and ability of individuals to gain access to, understand and use 
information in ways which promote and maintain good health

eHealth literacy: the ability to seek, find, understand and appraise health information from electronic sources and apply the knowledge 
gained to addressing or solving a health problem (Norman & Skinner 2006)

The eHealth literacy framework - eHLQ

Keyser JMIR 2018



3. Digital health for everyone? eHealth literacy

31Bash JCO 2017



3. Digital health for everyone? eHealth literacy
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Bash JCO 2017

75-80% of patients self reported at any given clinic visist, even those who were inexperienced 
computer users
Patients continued reporting over time 

Digital health  can be used to support the cancer patient journey and we demonstrated high utilization
in an array of sociodemographic variables in our population. 

Patel , ASCO clinical care, 2022



3. Digital health for everyone? eHealth literacy

33Bash JCO 2017



3. Digital health for everyone? 
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Awareness/interest; access/cost; adoption; patient centric, representation, trust



3. Digital health for everyone? 
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Young, Empowered & Strong 
Web-Based Portal

A multicomponent intervention to engage and activate young 
women with breast cancer to self-monitor and self-manage 
concerns and symptoms by providing tailored information, 
resources and support (chat rooms and expressive writing 
opportunity)

YES builds on and extends prior web and clinic-based Young 
and Strong intervention

Serial symptom monitoring into the survivorship period, when 
chronic symptoms and informational and supportive care 
needs are prevalent

Model emphasizes self-monitoring and self-management, 
without heavy clinician involvement, and self and peer support

Ann Partridge



3. Digital health for everyone? 
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Sella et al, JCO Clinical Cancer Informatics, 2021
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37Tran NPJ Digital Med 2019
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N= 1183 pts with chronic conditions (9% cancer)

� 47% of participants considered as a great 
opportunity 

� 11% participants considered as a great danger 
� 20% participants considered that the potential 

benefits of technology greatly outweighed its 
potential dangers 
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Tran NPJ Digital Med 2019



3. Digital health  and social media 
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Freedman, BCRT 2016



3. Digital health for everyone? 
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IDEAS ARE EASY IMPLEMENTATION IS HARD
Guy Kawasaki
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6.  Digital health for everyone? Tailored digital health for everyone!



Take-home messages

1) Digital health encompasses many digital technologies/devices such as mHealth, remote monitoring, wearables, 
EMR, telemedicine and digital therapeutics.

2) ePROs and remote monitoring improves QoL in the early and metastatic setting. 

3) Digital technologies may facilitate self-management support and the delivery of supportive care interventions along 
the cancer care continuum.

4) One size does not fil all: prioritize personalization, timely and targeted interventions, consider eHealth literacy, 
adaptive interfaces and hybrid care models.
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