
Omics and AI 
what patient perceives?
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The APA dictionary of psychology defines 
perception as “becoming aware of objects, 
relationships, and events by means of the 
senses”. Through this process, the organization 
and interpretation of sensory information can 
occur (2013).pe
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Common destiny
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LAWS OF PERCEPTION
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We can only see what we process after we perceive it 
and endow it with meaning

Every object cannot be understood except in relation to the 
context in which it is included

Zerbetto R. (1992). La Gestalt, Milano, Xenia, 1998. Torino, Utet./

https://www.stateofmind.it/2016/03/gestalt-teoria-terapia/


Cancer…
What do patients perceive?
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Simone T, 2012
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THE MEANING OF BEING CANCER PATIENTS
Patients’ point of view



7

The cancer train

ENTRANCE

surgery

CT

RT

……….

EXIT (?)



8



9

THE MEANING OF BEING CANCER PATIENTS
Radiation Oncologists’ point of view
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THE MEANING OF BEING CANCER PATIENTS
Psychologists’ point of view
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• Major depression (15%), Minor depression (20%), and Anxiety (10%) 
• Two thirds of patients with cancer and depression also have clinically 

significant anxiety symptoms
• Major depression affecting an estimated 13% of patients with lung

cancer, 11% of those with gynaecological cancers, 9% in breast
cancer, 7% in colorectal cancer, and 6% in genitourinary cancers.
• The highest levels of anxiety are reported in lung, gynaecological, 

and haematological cancers.

14 Mitchell AJ et al.  Lancet Oncol 2011;12:160-174. doi: 10.1016/S1470-
2045(11)70002-X. 



PSYCHOLOGICAL REQUIREMENTS DURING RT

Anxiety Depression
26% while starting

RT

Holtzman AL et al. 2018; BMJ open quality, 7(2), e000034. doi: 10.1136/bmjoq-2017-000034. 
Cruzado JA & Hernández-Blázquez M. Support Care Cancer 2018;26:813–821. doi: 
10.1007/s00520-017-3894-2. 
Seol KH et al. Psychiatry Investig 2021;18:80–87. doi: 10.30773/pi.2020.0286. 

15



PERCEIVED BARRIERS TO PSYCHOLOGICAL TREATMENT IN RT

Top 3 barriers for all patients

1. counseling costs (58.4%)
2. daily responsibilities (43.6%)
3. physical health symptoms (fatigue/pain) (37.7%).

How to get around the obstacle?

16
Small W et al. Int J Radiation Oncol Biol Phys 2021;110: 962-972. doi: 
10.1016/j.ijrobp.2021.02.005. 



DIGITAL MEDICINE

The use of digital tools to upgrade the practice of medicine to one that 
is high definited and individualized

Core=the development of technological solutions to monitor, process 
and integrate vast amounts of data at the individual and population 
levels to help address the health problems and challenges faced by 
patients, clinicians and health systems alike

DEMOCRATIZE ACCESS TO CARE AND EMPOWER PATIENTS TO ENGAGE
WITH THEIR HEALTH IN A TRULY PREVENTIVE WAY

17 Medicine in the digital age. Nat Med 25, 1 (2019). doi.org/10.1038/s41591-018-0322-1



HEALTH APPLICATIONS (APPS)

Instant
access

• Prevention
• Detection

• Treatment options

Offer

• Health-related services
• Interactive tools

• Support

For…

• Patient
• Caregiver

• Family members

18 Charbonneau DH et al.  Digit Health. 2020 Feb 11;6:2055207620905413. doi: 
10.1177/2055207620905413.



HEALTH APPLICATIONS (APPS)

19 Charbonneau DH et al.  Digit Health. 2020 Feb 11;6:2055207620905413. doi: 
10.1177/2055207620905413. 

üBreast, prostate, skin, melanoma
ü123 apps (Apple iTunes 40; Google Play 83)
üInteractive features=ability to monitor symptoms, side effects, 

treatments, and chronic pain (20%, 25/123). 



HEALTH APPLICATIONS (APPS)

20 Charbonneau DH et al.  Digit Health. 2020 Feb 11;6:2055207620905413. doi: 
10.1177/2055207620905413. 

üPositively influence self-efficacy, empowerment, and the 
selfmanagement activities of patients

üPatients accept app-assisted cancer treatment and aftercare
üPatients believe that regularly transmitted data would be an ideal 

complement to standard follow-up procedures

...however



21 Graf J et al. J Med Internet Res 2022;24(2):e16128. doi: 10.2196/16128. 

PRO
Paper pPRO

Digital ePRO

acceptance and evaluation of a tablet-based ePRO app for breast 
cancer patients and to examine its suitability, effort, and difficulty
76 (72%) patients in adjuvant therapy and 30 (28%) with metastatic 
disease

ePRO assessment improves health care in hospitals (87/106, 82.1%)

...however
evaluation of ePROs depended on the level of education (p=.003) in 
the dimensions of effort and difficulty



22 Teckie S et al. JMIR Form Res 2021;5(3):e24667. doi: 10.2196/24667. 

Biweekly questionnaires (based on the Patient-Reported Outcomes
version of the Common Terminology Criteria for Adverse Events) via 
the app for an 8-week study period. 

Endpoints: retention, adherence, and usability

Additional postintervention questions: perceived usefulness, 
acceptance, and overall satisfaction

375 of 512 (73.2%) questionnaires were completed, with 17 (53%) of the 32 
participants adherent

...however

only IOS developed
high drop-out



HEALTH APPLICATIONS (APPS): WHAT PATIENT PERCEIVES…

23 Charbonneau DH et al.  Digit Health. 2020 Feb 11;6:2055207620905413. doi: 
10.1177/2055207620905413.

qFew apps track appointments, medications, treatments, side 
effects, and chronic pain

qLimited ability to post photos and share status updates on social 
media platforms

qAbsence of a glossary of cancer terms as an instrumental resource
qScarce content sources
qOnly 3% of the applications (4/123) stated content had been 

evaluated by health providers

not meeting 
patients’ needs



24
Basch E, et. JAMA. 2022 Jun 28;327(24):2413-2422. doi: 10.1001/jama.2022.9265. 

1191 pts
Multicenter RCT



25 Basch E et. JAMA. 2022 Jun 28;327(24):2413-2422. doi: 10.1001/jama.2022.9265. 

1191 pts
Multicenter RCT



26 Basch E, et al. JAMA. 2022 Jun 28;327(24):2413-2422. doi: 
10.1001/jama.2022.9265. 



27 Basch E et al. JAMA. 2022 Jun 28;327(24):2413-2422. doi: 
10.1001/jama.2022.9265. 



28 Mir O et al. Nat Med. 2022 Jun;28(6):1224-1231. doi: 10.1038/s41591-022-01788-1. 

2022 Mir et al.
273 pts

RCT



29 Mir O et al. Nat Med. 2022 Jun;28(6):1224-1231. doi: 10.1038/s41591-022-01788-1. 
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Patient perception: PACIC (Patient Assessment of Chronic Illness Care)

patient activation, delivery system design, goal setting, problem solving, and follow-up/coordination

Mir O  et al. Nat Med. 2022 Jun;28(6):1224-1231. doi: 10.1038/s41591-022-01788-1. 
Glasgow RE et al. Med Care. 2005 May;43(5):436-44. doi: 
10.1097/01.mlr.0000160375.47920.8c. 



31 Ibrahim MS et al. Digit Health. 2022 Mar 18;8:20552076221085810. doi: 
10.1177/20552076221085810. 

2022 Ibrahim et al.
54 reviews

Review of reviews

Clinical domain

Approaches to improve 
the effectiveness of 
health intervention
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Machine learning is an application of AI
that trains systems to automatically learn and improve from

experience
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Kourou K al al . Comput Biol Med. 2021 Apr;131:104266. doi: 
10.1016/j.compbiomed.2021.104266
Deshields TL et al. Psychooncology. 2016 Jan;25(1):11-8. doi: 10.1002/pon.3800. 

New strategies need to be followed in the era of personalized oncology for better understanding
and predicting the resilience of women with breast cancer as they come to terms with stressful
and often life-threatening events throughout the disease continuum.

Resilience
1. a dynamic process linked to a positive outcome over the 
disease trajectory
2. a personal characteristic (trait) which reflects the overall 
ability of the person to bounce back. 
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positive representation of 
illness at a specific time 

point 

more functional, future 
coping behaviors

better outcomes

Kourou K al al . Comput Biol Med. 2021 Apr;131:104266. doi: 
10.1016/j.compbiomed.2021.104266. 
Deshields TL et al. Psychooncology. 2016 Jan;25(1):11-8. doi: 10.1002/pon.3800. 

Psychological 
characteristics: 
optimism, sense of 
coherence, 
resilience, self-
efficacy, QoL, ability
to cope with trauma, 
mindfulness, 
cognitive emotion
regulation
Socio-demographic, 
lifestyle, medical
characteristics

Main outcome 
variable used for 
risk stratification: 
depression 
subscale of the 
Hospital Anxiety 
and Depression, 
Depression scale

optimism, perceived self-efficacy to cope 
with cancer and PACT Flexibility, trait 
resilience, and perceived level of 
physical, social, and cognitive function 

Strong predictors of health
Propose psycho-oncological

intervention!
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• No formally screened for distress
• Inpatient treatment for less than 28 days

• No psych diagn
• Aged ≥ 65

• Not discussed in TB

• Fatigue/weakness
• Insomnia
• Pain

Propose psycho-oncological

intervention!
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Personalized
(and also
precise!) 

Psychological 
Interventions
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Harden SV et al. J Med Imaging Radiat Oncol. 2022 Mar;66(2):249-257. doi: 
10.1111/1754-9485.13373. 
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Simone T, 2012

AI, S. Spielberg 2001

AI and omics…
What do patient, RO, psyD perceive?

the need of human contact and warmth, of 
being seen, as people at the center of their 

cancer experience



The whole is greater than the sum of  its parts

Thank you!


