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1 Context  

The problem that causes the exploration of the topic of this work is the difficulty, or 

even impossibility, that children with cerebral palsy sequels have to play the graphics, 

the act of drawing, so important to their development. The drawing experience is 

important for setting up the subject
4
. It is understood that design is an area that can 

contribute to the solution of this problem, since it is necessary to evaluate and inter-

vene on the environment and artifacts, as well as other variables, to obtain better usa-

bility results. 

Cerebral palsy (CP) refers to a heterogeneous array of clinical syndromes, non-

progressive etiology that occurs in an immature brain, characterized by postural 

changes and permanent motor disorders, which may or may not be associated with 

cognitive changes (1). This condition has a negative impact on the possibility of the 

child to control their movements. 

Movement control is obtained by the cooperative efforts of many brain structures, in 

the perception and action systems. It is not a simple task, it is a complex activity that 

involves the whole organism, directed to the performance of a behavioral task, direct-

ly related to the function (2).
 

Therefore, it is understood that the difficulty in controlling movements presented by 

children with CP interfere negatively on the graphics process, since it is the accuracy 

of the child's movement on the surface that will determine the drawing that they in-

tends to do. In order to achieve that, they need to manipulate objects such as pencils 

and crayons, their own finger or digital interface objects. About that, Cazeiro and 

Lomônaco (2011) point out the difficulty of children with CP in manipulating objects 

(3). 
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Several studies have reported the relationship between pencil grip posture and hand-

writing skills. It is known that there are artifacts designed to facilitate this handle, but 

still not functional for children with CP who have involuntary movements (5). In this 

function perspective, is important to define "usability", which is the measurement of a 

product that should be used by specific users to achieve specific goals with effective-

ness, efficiency and satisfaction in a specified context of use (6).
 

This study is being developed within a doctoral research in design, in which it is in-

tended to establish parameters for the artifacts project for graphics activity of children 

with cerebral palsy. This study objective, however, was to study artifacts developed to 

assist the drawing abilities of children with CP and identify the presentations of pa-

rameters and requirements in the design of these artifacts. Understanding parameter as 

an "important factor to be taken into consideration to evaluate a situation or under-

stand the phenomena in detail" and requirement as "condition that must be met in 

order to reach a certain purpose" (7). 

 

2 Method 

As a methodology, a literature review was conducted, in Portuguese and English with 

the following descriptors: “paralisia cerebral atetoide” / “cerebral palsy athetoid” 

combined with “desenho”/ “drawing”; “escrita/ “writing”; “grafismo/graphism” and 

pencil adaptation.  

In this initial stage of data collection for doctoral research, which led to this study, 

there were used two search channels: Capes portal of journals and scholar google. 

However, some articles were found in google scholar, but the complete full version 

was obtained in portal Capes. In addition, some others articles were founded in Capes 

portal in Japanese and found on google scholar in the English version. 

The initial selection of the articles was determined by the criteria of relation to the 

research theme, mentioned previously above. Especially in google scholar, most of 

the pieces found in the search were excluded for dealing with computer use in typing 

activity, alternative communication and other pathologies, or cerebral palsy without 

relation to the graphics activity. Six articles were selected for this study, four in Eng-

lish and two in Portuguese. Of the total, five of them used digital resource and only 

one indicated using low cost material. 

 

3 Results  

The articles analyzed approached both digital and physical artifacts; the parameters 

and requirements were presented in more detail in digital artifacts projects. 



 

 

To sum up, the parameters identified in the articles (what was considered to project 

artifacts) were the following:  

 Environmental context, product environment, user analysis, user activities, 

analysis of the product, product model attribute, summary of requirements 

and design (project), evaluation of usability, analysis of drawing movements 

(8); 

 Anthropometric measures of the hand (8); 

 Manual behavior / manual function (8,9); 

 The individual disability degree (10);  

 Irregularity and variability of the strength of involuntary movements (10); 

 Usability of materials to writing and drawing (9); 

 Duration of the drawing uptime, speed, acceleration and pen pressure (11); 

 User vision (12). 

 

The requirements identified (what was intended to provide with the artifact) were: 

 Keep wrists aligned and prevent ulnar and radial deviation, palmar and dorsal 

flexion (8); 

 Increase the activity and stability of the arm, providing arm support and in-

crease the range of the drawing (8); 

 Keep the device / artefact in the plan; keep the device hold; ease of re-

grasping (10);  
 Generate possibility to erase the drawing  (10); 

 Maximize the movement pressure (12). 

 

4 Conclusions  

Through the survey performed it was possible to identify some parameters and re-

quirements set out in articles related to the child's performance with cerebral palsy 

sequels. Some parameters mentioned were not created by the authors, but already are 

components of methodologies identified in the articles. The literature here presented 

was just the beginning of this survey, but it is known that many articles that discuss 

artifacts for this purpose does not detail the parameters and / or requirements consid-

ered in the design of them. However, it is understood the importance of establishing 

the criteria for the contribution of the projects, because the usability and functionality 

of each child with cerebral palsy sequel will be very diverse. 
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