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1-2% of neoplasms. It differs from adult cancers in terms of affected organ, etiology, drug responsiveness and prognosis.
Approximately 300,000 children new diagnosis every year in the world.

Survivors: patients with complex problems and late 
effects induced by disease and treatment, surgery, 
radiotherapy and chemotherapy.

Potential MENTAL HEALTH DISORDERS:
• Depression
• Anxiety
• Post-traumatic stress
• Suicidal Ideation

(Bitsko et al., 2016)

CHILDHOOD CANCER AND MENTAL HEALTH
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DISTRACTION

CATEGORIES

- Passive distraction calls for the child to remain quiet while the dental health care professional is actively distracting him. It includes 
watching videos, listening to music on headphones, reading a book to the child, or telling him a story. 

- Active distraction encourages the child’s participation in the activities during the procedures. Active techniques include singing 
songs, squeeze balls, relaxation breathing, and playing with electronic devices.

Non-pharmacological interventions (NPI) or non-pharmacological therapies 
(NPT) are defined as any non-chemical intervention, which is theoretically supported, 
targeted and replicable, performed on a patient or caregiver and potentially capable of obtaining a 
relevant benefit.

The Paediatric Pain document (2010) of the Italian Ministry of Health recognizes 

DISTRACTION as a cognitive-behavioural non-pharmacological analgesic therapy.

The adoption of NPI as it will contribute to 
better health, more life enjoyment and 
reduce, health costs. The ideal place to 
recommend NPI, as a preventive and/or 
curative measure is Primary Health Care 
[1,2].

1. World Health Organization (WHO). International Conference on 
Primary Health Care. Series "Health for all" n° 1. Geneva, Switzerland, 
1978 ISBN: 92 4 354135 8
2. World Health Organization (WHO). Global Conference on Primary 
Health Care. Astana, Kazakhstan, October 2018. 
https://www.who.int/primary-health/conference-phc

https://www.who.int/primary-health/conference-phc


PLAY, PLAYTHERAPY 
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In Italy there are many centers that adopted Nao robotic
for different purposes, from autism to psychological
interventions for diabetic patients. 
Nowdays there are 8 Nao centres in Italy.

NAO IN ITALY. AN EMERGING PHENOMENON
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EDUCATION

SOCIAL INTERACTION

MOVEMENT

COLLABORATION

ROBOTICS IN DIFFERENT SETTING



WHAT ABOUT ROBOTICS IN PEDIATRIC ONCOLOGY?
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Empathy
Fondness
Familiarity
Safety

Explicit characteristics of humanoid robot 
slow
small
repetive
predictable
not competitive
connected to a digital personal living assistant

Indirect approach

Attribution of meaning

DETERMINATION OF REQUIREMENTS
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We asked the children to meet him and to look at its 
abilities (he can dance, walk, play, make questions)

At first they started to draw NAO Marino. The children’s 
robot images were deeply influenced, so some children 
drew robots which belong to tv series. 

On the contrary, for many children it was the occasion to 
represent themselves for the first time, taking NAO like 
an example, not competitive, to imitate 
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IMAGINARY ROBOTS



The children asked 
to meet him again, 
to touch him and 
to play with him

A REAL ROBOT
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“A ROBOT IN THE HOSPITAL”, SUBMITTED QUESTIONNAIRE IN PAEDIATRICS

How can we make use of a robot in the hospital? 
Would you bring it at home with you? 
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Nao Marino’s project started in 2017 thanks to Golinelli’s association
that gave the Nao robot to Sant’Orsola’s General Hospital .

The study was approved by the ethics committee

IRCCS S.Orsola
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MARINO’S PROJECT – AT UNIBO IRCCS SANT’ORSOLA HOSPITAL



Thanks to the feeling, perhaps children could
tell NAO something else about them.

We exposure children to the robot to stimulate
the identification of different emotions. Each
person is exposed to the simulation of the 4
main emotions: ANGER, FEAR, SADNESS,
HAPPINESS.

We observe how many attempts the subject
needs to identify the emotion.

The session is completed with the Nao dancing
and entertaining the child for a few minutes.

METHODS

The project plan provides 2 groups of study and
1 of control study:

The first group is composed of oncological
patients.

The second group is composed of non-
oncological chronic patients.

The control group is composed of patients’
sisters and brothers.

After 6 months a re-test is done.
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• 17 oncological pediatric patients

à 9 of them were wrong about at least one emotion
• 19 pediatric chronic patients (non oncological)

à 6 of them were wrong about at least one emotion
• 12 patients’ brothers/sisters

à 5 of them were wrong about at least one emotion

SAMPLES AND GROUPS - O.U. Pediatria Pession
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• No differences between groups 
(oncological/cronic/siblings)

• No differences between ages

• Gender differences: males recognise less FEAR  (p<.01)
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RESULTS

R. Rondelli IRCCS S.Orsola



Our application has highlighted that Nao Robot, thanks 
its characteristics : 

1. can be used to distract children in hospital by 
providing motivation and joy

2. is able to stay with the patients during the 
different step of their experience and to make 
usual daily tasks more exciting

3. encourages the expression of feeling 

4. brings out the difficulty to recognize the emotions 
like fear

NAO AND RESEARCH
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AI DRIVEN DISTRACTION TECHNIQUES 
IN PEDIATRIC PATIENTS

Elisa Marconi PsyD
Psychologist – Psychotherapist
UOC Cancer Radiation Therapy
Fondazione Policlinico Universitario Agostino 
Gemelli IRCCS, Rome, Italy
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OPPORTUNITIES IN RADIOTHERAPY



EVIDENCES
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PERSONALIZE AND PREDICT

RISK PREVENTION

IMPROVING DIAGNOSTICS, 
DECISION MAKING, 
AND MONITORING 



GEMELLI ART RADIOTHERAPY 
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PEDIATRIC RADIOTHERAPY

FIRST ACCESS DURING TREATMENT LAST DAY
• First RT medical visit 

Multidisciplinary assessment and 
psychoeducational intervention 
(MAP-RT)

• (Psychological preparation)
• (Anesthesia consultation)

• Daily technician monitoring - logbook
• Weekly check-ups with radiation oncologist
• Psychological support to patients and families
• Last week: parents healthcare satisfaction report

• Customised GIFT 
chosen by patients
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HOW?
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DISTRACTION IN RADIOTHERAPY

OUTSIDE
RT ROOM

INSIDE
RT ROOM

ACTIVE DISTRACTION

PASSIVE DISTRACTION

DISTRACTION 
STIMULI

Objective: compliance, therapeutic 
alliance, involvement, understanding, 

expression, interaction…

Objectives: trust, calmness, 
relaxation, safety, quiet, holding 

of position…



WHY?
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AI AND NAO IN RADIOTHERAPY

PILOT STUDY OF THE ITALIAN VERSION OF THE PEDSQL™ HEALTHCARE 
SATISFACTION HEMATOLOGY/ONCOLOGY MODULE WITH PARENTS OF CHILDREN 
UNDERGOING RADIOTHERAPY.

-submitted

6% reduction in sedation
corresponds to an 
average savings of more 
than € 45,000 in 2021

Mean score:
General Satisfaction = 94 
Information = 85
Inclusion of Family = 87 
Communication = 88
Technical Skills = 88 
Emotional Needs = 90



PERSPECTIVE

EXAMPLE: 1/28 items
About emotion/distress expression

F4: Patient externalizing problems
Externalizing
**p<.001

AUTONOMY 
outcome is 
calculated as the 
quotient of the 
number of 
fractions divided 
by the number of 
psychological 
interventions 
during RT
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CONCLUSIONS
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CAN A ROBOT HELP PEDIATRIC RADIOTHERAPY?

• It can be AI-driven, according to 
assessment, needs and 
environments

• It can stay with them during 
treatment

• It could be used with daily 
psychological monitoring and 
parent satisfaction report 

INTERACTIONS - COURAGE - SAFETY - FRIENDSHIP - PRESENCE - FUN - SPECIAL - CONTROL - ART - EMOTION - IMAGINATION 



“THANK YOU ALL 
FOR YOUR COMMITMENT”

Lorenzo, 7 years-old, 
on his last day of Radiotherapy
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ITALY
-Robot in ospedale: Nao e Pepper amici dei piccoli pazienti. Padova. Angelo Brocato, Robotiko 2017
-Pisa, la Robot-Valley che anticipa il futuro: ecco le ultime macchine di successo. Carlo Venturini, 2017, Il tirreno
-Nao, il robot che aiuta i bambini in ospedale. Monica Panetto, Il Bo live, Bologna, 2016
-Nao, il robot che aiuta a curare i bambini con autismo. Robot Lab, Robot Lab, 2018
-Il mio medico è un robot: robotica medica protagonista a Pisa. 2018. Giulia Rafanelli, In Toscana, Firenze, 2018
-I bambini malati di autismo hanno un amico in più. Carlo Andrea Finetto 2018, Sole 24 ore
-Choreographe: cos’è e come funziona il software per programmare nao e pepper. Angelo Brocato, Robotiko, 2017
-Bologna, in ospedale c'è Marino: il robot che insegna ai piccoli pazienti a non aver paura, R. di Raimondo, Repubblica, 2017
-Bologna, un robot in ospedale per capire le emozioni dei bimbi, Dire, 2017
-Ancona, ecco il robot Nao per l'ospedale pediatrico Salesi, Pierfrancesco Curzi, 2018, Il resto del Carlino
-Robot in ospedale per aiutare gli anziani e i bambini, One health, 2017
-Giocano, parlano e insegnano, sono i robot amici dei bambini, anche in ospedale, Sara Moraca, Corriere della sera, 2017
-Nao il robot amico dei bambini con Diabete, Ospedale San Raffaele comunicato stampa, Milano, 2015
-Nao e altri robot al Reparto Pediatrico del Policlinico di Pavia, Enrico Rossella, 2018

-OTHER COUNTRIES
Robot assistants in therapy and education of children with autism: can a small humanoid robot help encourage social interaction skills?, Springer link, 2005
- Socially intelligent robots: dimensions of human-robot interaction, Dautenhahn, 2007
- Humanoid Robot Nao interacting with Autistic Children of Moderately Impaired Intelligence to Augment Communication Skills, Shamsuddin, Yussof, Ismail, Mohamed, Hanapian, Zahari, 2012
-Humanoid Robots Being Studied for Autism Therapy, Medgadget, 2013
- Using a robot to personalise health education for children with diabetes type 1, Hankemans, Bierman, Janssen, Neerincx, Rosemarijn, Bosch, Van der Giessen, Science Direct, 2013
-An interactive Technology to support education of children with hearing problems. Aleksandar Krastev, Anna Lekova, Maya Dimitrova, Ivan Chavdarov, 2014
- Ryerson University studying autism through the Nao robot, Ryerson site, 2015
-A Multidisciplinary Framework for Blending Robotics in Education of Children with Special Learning Needs. Maya Dimitrova, Anna Lekova, Ivan Chavdarov, Snezhanka Kostova, Aleksandar Krastev, Chavdar Roumenin 2016
- Encouraging social interaction skills in children with autism playing with robots, Ben Robins, Kerstin Dautenhahn, 2017
-Child oriented storytelling with NAO robot in hospital environment: preliminary application results, Ozaeta, Grana, Dimitrova, 2017
-Quebec robot named Nao helping students with learning difficulties, CBC Canadian Press, 2018
-Meet Nao, the robot that helps treat kids with autism, Medical press, Thompson, 2018

ROBOT IN HOSPITAL
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