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ABSTRACT  
Children with type 1 diabetes mellitus (T1DM) have a need for 
social, cognitive and affective support for self-management. The 
PAL project develops a social robot and its avatar. The aim is to 
assist the child, health care professional and parents to jointly 
perform diabetes management. Diabetes camps are an important 
setting in which the PAL can support children with T1DM. The 
video ‘Learning with Charlie’ shows how different robot buddies 
and children interact in a camp setting and learn about T1DM 
through educative activities. Also, the robots offer socio-
emotional support in a pleasurable and safe environment.   

1. INTRODUCTION 
T1DM is a chronic disease that sets high demands on self-
management in childhood to prevent health problems in short-
term (hypo or hyper) and in long-term (e.g., arteriosclerosis) [1]. 
Self-management requires motivation and perseverance. The PAL 
project develops a social robot (i.e., the NAO, a humanoid, 
embodied and interactive agent) and its avatar (in an app). 
Children can play educational activities, such as a diabetes quiz 
and Sort&Break game with the robot and avatar (Figure 1). Also, 
it develops an authoring tool for healthcare professionals and an 
information system for parents (www.pal4u.eu). PAL aims at 
assisting the child, health care professional and parent to jointly 
perform diabetes management, whereby the child learns to be 
more self-reliant before adolescence. The long-term benefits are 
prevention of glucose dysregulation, improvement of well-being 
and health and reducing the economic burden on the care system. 

2. CHILDREN’S EXPERIENCE WITH PAL 
AT DIABETES CAMP 
Attending camps helps children to learn about how to cope with 
their diabetes. They offer a traditional camping experience in a 
medically safe environment. They enable children with T1DM to 
meet and share their experiences with one another while they 
learn to be more responsible for their condition [2]. Patient 
organizations, in various countries organize these camps. In the 
Netherlands, the Diabetes Association Netherlands (DVN) 

organizes camps for different age groups, with different themes, 
but with common aims. Children with diabetes have a pleasurable 
experience and go home in good spirits, despite their illness. 
Children learn via educational activities and from peers. The learn 
“implicitly” through action instead of attending conventional class 
Children are knowledgeable about their illness, but the task of 
managing their illness is challenging due to environmental factors 
(e.g., climate, exams). Through camp experiences, they learn 
better how to cope. 

PAL can eminently contribute to these aims. Therefore, camps 
are yearly organized in the Netherlands and Italy, in which the 
PAL system is applied and evaluated [3]. In the Netherlands, 
DVN hosts these special camps and in the autumn of 2016, 
twenty-one children (aged 8-11), joined a 5-day camp.  

The video ‘Learning with Charlie: A robot buddy for children 
with a diabetes’ illustrates how multiple PAL robot buddies and 
the children interact in a camp setting and how they can learn 
together about T1DM, through educative activities. Charlie is the 
name given to one of the robots. Also, these robots offer socio-
emotional support (e.g., praise, small-talk and storytelling), in a 
pleasurable and safe environment. 
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Figure 1. Educational activities with PAL robot and avatar. 


