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Abstract 
Customization and DIY activities for wellness or health 
applications are becoming increasingly more accessible 
due to a combination of factors. Many companies 
currently offer customization toolkits to provide users 
with options to customize their own products but this is 
not typical in the health sector. Existing experiences 
tend to be web-based, focused around aesthetic 
options, and typically have limited dialogue between 
customizers and manufacturers. This paper explores 
the current practices of product customization, provides 
a discussion about the role of DIY customization and 
designer-facilitated customization using the exemplar of 
assistive hand objects for people with dexterity issues 
due to rheumatoid arthritis. 
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Introduction 
 
Rheumatoid arthritis (RA) is a systemic autoimmune 
disease that affects approximately 1% of the population 
in the Western world [8]. A hallmark feature of RA is 
joint pain and deterioration which contributes to 
difficulties with basic daily activities such as grooming, 
getting dressed and food preparation [4]. In common 
with those suffering from one of 100 different types of 
arthritis, many experience pain, sleep disturbance and 
fatigue, resulting in a loss of self-sustained living and 
inability to work [4]. Even with early diagnosis and 
inter-professional team management, people with RA 
vary greatly with respect to rate of disease progression 
and level of disability [1].The creation of bespoke 
everyday designs for this user group offers the 
opportunity to co-create together with health 
specialists, users and designers  needed, meaningful 
and possibly therapeutic objects. 

Reduction of pain and swelling of finger joints, energy 
conservation functional independence for people with 
RA are the main goals in the arthritis treatment 
process. Energy conservation is the reduction of effort, 
strength and repetition that goes into a task to allow 
the person with RA to participate in meaningful 
activities. Universally designed solutions such as     
‘OXO good grips’ target this patient group however the 
constellation of joints affected and the disability due to 
RA vary from person to person. Therefore, customized 
objects are anticipated to better fulfill the requirements 
of the users with RA throughout the individual 
trajectory of disease progression. Potential outcomes 

include functional gains, sustained independent living 
and reducing or delaying increased costs for health care 
and supported living. 

The Arthritis Societies of Canada and the United 
Kingdom (UK) have a list of everyday products they 
recommend for people with dexterity issues due to 
arthritic conditions such as RA. These products typically 
have an increased handle size and crudely conserve the 
energy of the user with RA because they do not always 
consider or reduce common steps of interaction for the 
user. For example, taking a kitchen knife out of a 
drawer, picking it up from a surface, cutting, cleaning, 
or storing it away have energy costs that could be 
reserved for more valued activities. Arthritis therapists 
and users often adapt everyday objects with low-tech 
objects such as sponges and tape or use ‘hacking’ to 
try to adjust the objects to individual needs. This may 
achieve limited goals such as increasing the grip size or 
adding texture (rubber bands or straps) to prevent the 
objects from accidentally falling out of the user’s hand. 

The challenge of DIY customization within the health 
and wellness sector is that it only reaches a small 
number of individuals, and is currently only accessible 
for those with access to professional technical ability 
and equipment. Furthermore, the role of design is 
largely lost in this process. We suggest that the 
intersection of design skills with opportunities for DIY 
customization discussed below using the exemplar of 
users with RA could result in “co-customization” 
enabling DIY solutions to provide better outcomes.  



  

Customization trends - mass market, maker, 
and open source communities relevant to RA 
 
Several emerging trends in mass customization, 
DIY/maker practices, assistive technology and 3D 
printing provide possibilities for file sharing, user 
communities, and local production for RA specific 
needs, however there are currently significant gaps.  

Digital Interface Toolkits. Many companies currently 
offer customization toolkits, for example shoes (Nike), 
or skis (Edelweiser). These products tend to be web-
based and dialogue between customizers and 
manufacturers is limited [10]. The majority of mass 
produced customizable products are considered “soft 
customization” [6] - options for aesthetic adjustments. 
Adjustment to the form and physical design of a 
product to suit an individual’s physiognomy (including 
RA needs) is not provided.  

BodyFit Customization. Many small specialized 
manufacturers and some large scale e.g. Arden Reed 
(USA) men’s provide in person physiognomic 
customizations.  However, the cost of these individual 
products (about three times the cost of the 
aesthetically customized shoe) are typically high so are 
out of reach of many with RA.  

Thingiverse- Online communities and open source 
websites have been evolving with local-scale Computer 
Aided Manufacturing (CAM). Thingiverse is the most 
widely used open source online database of designs for 
3D printing and focus on assistive technologies in this 
community is growing [14]. Designs and related CAD 
files can be adapted and modified and re-uploaded [3].  

Hacking/Tinkering typically involves the disassembly 
and/ or modification of mass-produced goods that are 
re-assembled in a different context to create a 
customized solution [7]. Hacking, or tinkering, by 
arthritis therapists is well established, for example, 
using a tennis ball and adding it to a piece of cutlery or 
toothbrush to increase the handle size for a person with 
RA [Fig1]. These solutions are being shared on various 
blogs and websites as well. 

The amplification of need for co-
customization in the health and wellness 
sector 
 
Co-customization creates the opportunity for a 
meaningful and collaborative process that includes 
users with dexterity issues due to chronic conditions 
such as RA, rehabilitation therapists, engineers and 
designers in the design and production of assistive 
objects and every day objects. The resulting products 
have the potential of providing added value for the 
specific user based on individual functional, aesthetic, 
and therapeutic needs - a combination currently 
lacking. Another potential benefit of co-customization is 
the integration of therapeutic goals such as reducing 
pain, and maintaining or improving mobility, strength, 
and functional independence. 

Challenges to overcome are related to liability and 
quality control. 3D printing shifts the liability for safety 
and quality from the producer to the user and/or 
designer. Thingiverse does not have any quality 
standards as compared to a mass produced object 
which is tested to ISO, DIN or other standards before 
being released into the market. In health-related DIY 
and hacking, this may pose safety concerns [11].  

 

Figure 1: Tennisball toothbrush 
assistive device [13] 

 

 

Figure 2: Mens Shaver (Design by 
Terry Popik, BA Design for Health 
& Wellness OCAD U, 2012)   

Selected project demonstrating 
the use of local production 
methods such as 3d printing to 
improve the ergonomic fit an 
object to the individual hand and 
biomechanical capabilities such 
as grasping and holding. Handles 
are designed for three different 
stages of arthritis (mild-medium-
severe). Photo CC-Terry Popik 

 



  

This underpins the important role of the user and 
designer as he/she may need to take on personal 
liability of the customized product. In some cases,       
a co-creator may need to be willing to take on the risk 
of objects breaking and approximating what industrial 
designers would call prototypes. The integration of 
engineers in the co-creation process could offer 
improved quality and safety control and the 
engagement of clinicians with expertise in rehabilitation 
and research in this area together with designers could 
advance file creation, sharing, and production tools for 
co-customized objects more successfully.  

Currently, the fitting process of co-customised objects 
is laborious. Fitting options used by rehabilitation 
therapists include adjustable clay and other moldable 
materials that cannot be easily reproduced or adapted. 
“Hacking” existing objects using readily available 
objects such as tennis balls and rubber bands to create 
quick approximated ergonomic support can result in 
products that are esthetically unappealing, limited in 
biomechanical benefits, and may stigmatize users. 
These practices, while having a long history, do not 
have the features of a “proper hack” [2] that would 
appeal to a wider number of people with RA.  Thus the 
opportunity exists to include Product designers with 
expertise in 3D scanning, 3D printing and parametric 
design for streamlining the fitting, manufacturing, and 
aesthetic aspects through co-customization.  

Other opportunities of this line of inquiry include the 
development of a biometric measuring device that 
would streamline the custom fit of an assistive object in 
context of the individual user with dexterity issues. 
Currently biometric measuring devices are limited and 
do not create a context-aware database for the fitting 

process of assistive devices for users with arthritic 
conditions such as RA. Using context-relevant datasets 
that can be translated into the CAM production process 
are hypothesized to facilitate a faster adjustment of the 
adaptive design to changes in dexterity specific to each 
individual’s trajectory of disease progression.  

Of note, we have identified a gap in the communication 
of safety constraints for such platforms as Thingiverse, 
and the articulation, either through algorithm, or 
guidance, or other means of “safe” hacking parameters, 
alongside issues of enabling and developing effective 
training of potential DIY makers [12] of health-related 
objects.  

Outlook 
This research direction raises further questions such as 
who is the Do(er) in this process. A digital toolkit 
available online through organizations such as The 
Arthritis Society would enable participation of people 
with arthritic conditions such as RA. 

Current products on the market offer universal design 
that fits most people. However, in the case of RA, the 
need changes among individuals with within individuals 
over time. Therefore, universal design is inadequate. 
Co-customization provides an opportunity to create 
aesthetic objects that have a positive impact on the 
health and well-being of the user. Streamlining of the 
fitting and manufacturing process, new measurement 
tools that translate context-relevant ergonomics into 
the digital realm, and improved user-object interaction 
have practical and theoretical implications for HCI. 
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