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ABSTRACT
Stroke is a common problem that affects approximately 700,000 patients annually 
in the United States alone and can cause long-term disabilities (Mallory, 2006, 
p.33). The long-term effects of a stroke can impact on the patient’s ability to use 
one side of their body. Upper limb, lower limb, postural and communication dif-
ficulties are common factors that patients experience after a stroke (Perry, 2004), 
which can affect the patient’s ability to eat  (McLaren, 1997).  

After a stroke, the impairment of an upper limb can lead to problems that make it 
difficult for people to use cutlery, and include poor grip, decreased muscle con-
trol, tremors and upper limb weakness (Brackenrige, 2016). Currently, there are 
some assistive technology (AT) cutlery sets aimed to help patients who have diffi-
culty in eating and muscle control. Several reasons why stroke patients abandon 
AT cutlery are cost, appearance, and function (Vaes, 2014). However, an experi-
ment (Torrens, 2013) in to adaptive cutlery products and previous research sug-
gest that there is a large space to improve this, such as appearance and function. 

AT cutlery sets have been criticized because of their appearance and inferior func-
tions (Torrens, 2013). This then leads to a disconnection between the user and 
the AT cutlery products, in which the user experiences visible stigma and links the 
cutlery to an undesirable characteristic (Vaes, 2012). There are some limitations 
of the current AT cutlery sets that have been identified in the evaluation (Torren 
& Smith, 2013), such as poor friction material, stereotypical shapes, and skin-tone 
handle colour. The limitations create an opportunity for the designers to improve 
the AT cutlery set to be a selected object and a pleasurable product to use in 
everyday life.
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The purpose of this research is to explore how human-centred design can reduce 
the stigma of using AT cutlery for stroke patients through addressing the ap-
pearance and interactions of spoons, forks and knives. The research involves the 
following steps: observing videos of stroke patients eating, interviewing clinicians, 
interviewing stroke patients, and iterative design with the supervision of clini-
cians.

Some of the main issues identified surrounding stroke patient eating and using 
cutlery include grip weakness, muscle contracture, and difficulty of flexion. Based 
on the product intervention model for stigma (PIMS) (Vaes, 2014), this study uti-
lized existing research surrounding the evaluation of assistive technology. To help 
understand each stage of the user needs, previous feedback from health-care 
clinicians and patients will ensure the validity of ergonomic interventions and 
stigma strategy as a substitute for traditional cutlery design. 

The output of this research includes a set of cutlery as well as assistive compo-
nents. The design addresses a patient’s difficulty in using cutlery through an adap-
tive ring to help the patients’ grip. The utensils allow the user to either carry out 
eating activities at home or in a restaurant. 

The feedback from occupational therapists and physiotherapists indicates that 
the cutlery should accommodate different levels of stroke severity. Based on the 
findings of literature reviews and feedback, I have focused my design on address-
ing the stroke patients’ grip weakness, muscle contracture, and difficulty of hand 
flexion, whilst minimizing stigma, based on the PIMS strategies (Vaes, 2014). The 
design principle suggests that current cutlery designs with an integrated shape 
cannot meet all requirements of a stroke patient. Therefore, a combination of 
additional wearing components needs to be used to help dietary intake.
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 INTRODUCTION

With strokes accounting for six millions deaths annually, it is the leading cause 
of acquired physical impairment in adults in the world (Monteiro, n.d.). A stroke 
produces a wide range of impairments that affect physical ability, and the relat-
ed impairments persist long beyond the acute phase or hospitalisation (Perry & 
McLaren, 2002). Most common physical effects of stroke are muscle weakness, 
fatigue, pain, spasticity or flaccidity and shortening or lengthening of muscles 
(Stroke Association, 2013). The range of impairments also produces the im-
pairments in upper limbs and affects the ability to eat. These inabilities include 
difficulty in maintaining an upright posture; loss of upper limb motor control/
sensation; and communication, visual, perceptual and attention deficits (Perry & 
Mclaren, 2002). Recent studies (McLaren & Dickerson, 2000) have shown that the 
increasing eating disability following an acute stroke exerts a negative impact in 
most stroke patients who have an affected upper limb.  
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Goffman (1963, p.11) simply defines the term stigma “to refer to bodily signs 
designed to expose something unusual and bad about the moral status of the 
signifier”. Stigma, and more specifically in people who have a disability, is part 
of the social, psychological and ethical context in which physical medicine and 
rehabilitation clinicians practice (Garland-Thomson, 2016, p. 997). In characteriz-
ing the stigma of products, the existing conception of stigma can increase by the 
emergency of product stigma (Jacobson, 2014). The stigma can be characterized 
as visible or invisible, controllable or uncontrollable, and as concerning appear-
ance, behavior or group membership (Jacobson, 2014, p.77). The appearance of 
products is an important factor in the stigma experience and the communication 
alters as soon as an unfavorable product, linked to or in interaction with its user, 
becomes visible to bystanders (Vaes, 2014). In addition, some senses that can in-
fluence the stigma process relate to the smell, feel, sound and taste of the user or 
product, for example bad breath, the tactile feel of a prosthetic hand, or irritating 
product noises. In contrast, attractive products add value to the user experience 
and the user’s daily life. Having the attractive features make the product appear 
trendy, stylish and desirable to most users, and stigma can gradually lessen, as 
their appearance is generally looked upon favourably (Skogsrød, n.d.).
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In recent years, Assistive Technology (AT) products comprise a wide range of 
implements and have been viewed as closer to medical tools rather than consum-
er goods (Skogsrød, n.d). Success of AT products relies on physical interactions 
and non-abandonment in long-term usage (McDonagh-Philp, Lebbon & Torrens, 
1999). Traditionally, in the areas of AT and design for disability, human factors 
must be taken into account during the design. Lacking of usability and poor 
performance are the main factors associated with ‘displeased’ products (Jordan, 
1996). Besides usability, aesthetics were seen to be prioritized above almost all 
other considerations, even over functionality (Vaes, 2014, p. 26). For most AT 
product users in general, it is inconceivable not to have a choice in how they 
present themselves, yet it is a choice often denied or severely limited for users 
of assistive products (Skogsrød, n.d.). Especially different cultures lead a different 
table manner. A regular cutlery set in Western culture comprises forks, spoons, 
and knives. But the cutlery sets are different in others cultures. For instance, most 
Asian countries use chopsticks and spoon to eat. 

People have eating difficulties caused by a stroke will rely on an adaptive cutlery 
set to eat. However, Torrens’s study (2014) has shown a number of current AT cut-
lery sets lack consideration of aesthetics and functionality. Therefore, it shows an 
opportunity for the development of adaptive cutlery, as part of an AT device for 
assisting and accomplishing a user’s eating tasks.

Initially, this research looks to combine a user-centred design approach and Vaes’s 
(2014) stigma intervention in order to inform explorations of a new developed 
cutlery design. The research draws the connections between the user and design-
er by interviewing expert clinicians and by collecting the clinician’s feedback in 
design iteration. .
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The primary aims of this chapter are to examine previous studies and find evidence 
that suggests cutlery is an important device in the eating actions of stroke patients.  
The exploration of the background will inform the initial design research criteria 
and the usability assessment criteria. This chapter will be broken down into several 
themes so that the design criteria will be notified clearly and systematically. The 
comparison of the current market devices will be selected to evaluate the stigma 
aspects and it will guide the original design criteria that address the issues that 
have faced current users. 

Chapter summary
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A stroke (also called cerebrovascular accident) occurs when a blood clot blocks 
artery (ischemic stroke) or a blood vessel breaks (hemorrhagic stroke), which inter-
rupting blood flow to an area of the brain (Kirchhofs et al., 2009). How a stroke pa-
tient is affected, depends on where the stroke occurs in the brain, and how much 
the brain is damaged (National Stroke Association, 2014). Stroke, a common acute 
problem, has been estimated that around 1 in 4 men, 1 in 5 women aged over 45 
years can expect to experience this if they live to 85 years old (Wolfe,2000). Some 
aspects of life after temper disorder and depression of life goals (Wade, 1994 & 
Gall, 2001). 
 
The Increasing eating disability following acute stroke exerts an adverse impact on 
consumpc of oral food and fluids. Eating disabilities have been demonstrated as 
obstructing dietary intake see during hospitalisation post-stroke (Axelsson et al., 
1998; Davalos et al., c; Finestone et al., 1995; Gariballa et al., 1998; McLaren & 
Dickerson, 2000).

1.1 Stroke
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A stroke produces a broad range of enduring impairments, and survivors’ adap-
tation styles are influential features of life after a stroke (Perry & McLaren, 2002). 
Most common physical effects of a stroke are muscle weakness, fatigue, pain, 
spasticity, flaccidity, and shortening or lengthening of muscles (Stroke Association, 
2013).More than half of stroke survivors experience impairments of the upper 
limb in the chronic phase, including loss of strength, dexterity, spasticity, muscle 
contracture, pain and edema (Andriga, Port & Meijer, 2013). 

Wrist and orthosis

The most common effect of stroke patients on their wrist is muscle weakness, es-
pecially in the acute phase, but the spasticity can vary from light muscle flicker to 
severe spasm (Nijenhuis, 2014). The severe paresis has a higher risk of developing 
spasticity and muscle contracture of the wrist and finger flexor muscles. Spasticity 
occurs when the motor cortex has been damaged, as well as the part of the brain 
involved in the planning, control and execution of voluntary movements. Without 
an effective treatment and contracture prevention, patients are at the risk of de-
veloping a clenched fist: a hand which has deformed into a fist by shortening of 
flexor muscles of the fingers and soft tissues. 

1.2 Stroke affected upper limb
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Figure 1.0 Affected hand (finger,thumb, wrist) (BOTOX, 2017)



The most common noticeable wrist problem of stroke patients is muscle weak-
ness, though not all patients have this problem (Nejienhuis, 2014). Due to personal 
factors, such as age, weight and life habits, the hand spasticity can vary from light 
muscle flicker to severe spasm. It can be a combination of hand contracture and 
weakness in patients, but others may have a paralyzed limb. All of this, however, 
depends on the rehabilitation treatment process that patients follow, which also 
relates to which recovery devices they use. Due to the shortage of arm movement 
and wrist limitation problems, the selected assistive devices need to be considered 
by rehabilitation progress and a clinician’s consideration.

Treatment for the recovery of wrist function usually starts in the first four weeks 
after a stroke, and patients are expected to achieve prominent results in the first six 
months after the stroke (Timmermans, Seelen, Willmann, & Kingma, 2009). Thus, 
every opportunity should be enhanced to regain motor ability in the affected upper 
limb. For those patients not able to return to motor capability in a short time, a fur-
ther strategy should focus on achieving the goal of daily activities and maintaining 
movement of the arm.
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Spasticity is one of the common symptoms after stroke, which following a stroke 
occurs in about 30% of patients (Thibaut, 2013). Spasticity causes a motor disor-
der in post-stroke, which can give rise to a considerable variety of symptoms (e.g. 
clonus, dystonia, muscle weakness, abnormal reflex responses) (Thibaut, 2013). 
Spasticity and other positives signs of upper motoneuron syndrome could diminish 
a patient’s ability to control their muscles during specific movements. Spasticity 
can also affect quality of life and be highly detrimental to daily function. Spasticity 
disturbs the intensity of the sensory input (e.g., the degree of stretching) and will 
give rise to an imbalance between inhibitory and excitatory fibres (Thibaut, 2013). 
The most frequent pattern of arm spasticity is internal rotation and adduction of 
the shoulder coupled with flexion at the elbow, wrist and fingers.

Spasticity

1.2 Stroke and eating

Stroke-related impairments not only produce physical disabilities, but also cog-
nitive emotional and social consequences. Becker and Burry (Perry & McLaren, 
2002) identify three stages which aim at enabling stroke survivors to maintain their 
identity and self-worth whilst living in a changed relationship with the world. The 
three stages are as follows:
1. A period facing dysfunction and discontinuity. 
2. Facing Transition.
3. Treatment and adaptation. 
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The two emergent themes (Perry & Mclaren, 2002), ‘getting back to normal’ and 
‘getting by’, have reflected the attitude of early acute stroke effect and until the 
adaptive activities in social participation. The study (Perry & McLaren, 2002) indi-
cates that survivors have accepted stroke effects, but their social participation is 
minimal and their lives are not ‘normal’. The dominance of table manners and food 
habits value independent management of meal items. However, shame resulting 
from mismanagement and inappropriate behaviour can cause discomfort and loss 
of appetite in fellow diners. Patients talked of shame at their appearance and the 
humiliation of eating dependency. With impairments precluding the use of tradi-
tional cutlery, food and eating were no longer experienced as enjoyable (Jacobsson 
et al., 2000).

The effect potentially impacts on all areas of life. Some aspects of life after stroke 
have been comprehensively investigated, such as function abilities in activities 
of daily living, mood disorder, motor abilities and depression (Wade, 1994; Gall, 
2001). Other aspects, for instance the extent and impact of eating difficulties, are 
less well understood. Stroke survivors’ perceptions and subjective experiences of 
eating have been investigated with work mainly focusing on dysphagia and in long-
term care clinics (McLaren & Dickerson, 2000).
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Stroke leads to many deficits that affect the ability to eat and increase the risk of 
nutrition loss. The relevant eating disabilities caused by a stroke include loss of 
upper limb motor control and sensation; problems chewing and swallowing; and 
communication, visual perceptual and attention deficits. The experiment results 
show that many stroke patients need help to eat. The clinical stroke observation 
of South London hospital (Perry, 2004) indicates that less than half (46.5%) ate 
independently, and the rest of the stroke patients were judged to require supervi-
sion and assistance. Disabilities in eating resulting from these impairments were 
difficulties in seeing and perceiving items on a meal tray (vision, perception); in 
continuing to eat (attention); in selecting meals from a menu or expressing pref-
erence (communication); in cutting food, loading cutlery and inserting food in the 
mouth (arm movement); in maintaining an upright posture when eating; and in 
effecting lip closure, chewing or swallowing (oral preparatory, oral transport and 
pharyngeal stages of deglutition) (McLaren & Dickerson, 2000, p.111). Significant 
evidence in the expert literature shows the prevalence of eating impairments in 
which posture and arm movements were affected most, affecting 84% of the 75 
acute stroke patients (McLaren & Dickerson, 2000). Observations of a selected 
group of patients eating at up to 14 days post-stroke revealed 57% were unable 
to manipulate cutlery and transfer food from plate to mouth, so arm movement 
impairment predicted reduced energy and protein intake (Jacobsson et al., 2000; 
McLaren & Dickerson, 2000).
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As described in McLaren’s (2000) assessment of effective eating tools, making sure 
a patient can eat independently is challenging for careers and family members. 
The stroke’s pathological characteristics require skilled interventions and design 
approaches from a designer. Like jewelry design, it seeks to complement the body 
rather than attempt to be camouflaged against it (Pullin, 2009). In the evaluation 
of assistive technology products (AT) (Torrens & Smith, 2013), the participant’s 
perceptions indicate that AT cutlery do not satisfy people with disabilities. Many 
transcribed comments in the review of AT cutlery have been identified, such as the 
size of the handle, the tactile feeling of the handle, and the appearance (Torrens 
& Smith, 2013, p.344). Through the comparison with AT cutlery, the conventional 
handle shape has been identified as an effective design principle for patients with 
neuro-muscular conditions (Torrens & Smith, 2013), and the method of changing 
grip patterns and add high friction materials are not advisable. That experiment 
has demonstrated that the appearances of AT cutlery are not well received socially 
by the UK local society (Torren & Smith, 2013, p. 346). 
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For many stroke patients, independence in a particular situation (transferring, 
feeding, toileting, etc.) is a requisite ability and should be improved through the 
use of an assistive device. Currently, in the market, there are several cutlery sets 
and AT utensils which can facilitate stroke patients in their eating process. 
 
Consequently, AT is treated as promising tools for self-management when there 
are significant barriers to stroke patients, families and professionals. The aim of AT 
products focuses on increasing, maintaining or improving functional capabilities of 
individuals with disabilities. 
 
AT usually includes assistive, adaptive and rehabilitative devices for people with 
disabilities (Assistive Technology Act, 1998). The scope of AT products can refer 
to small items, large equipment or product systems. These products can be ac-
quired commercially, modified or customized. Regarding people’s disabilities, AT 
can range from low-tech (e.g., reachers, page turners, adapted spoons) to high 
tech (e.g., environmental control systems, computerized communication devices) 
(Stehle, 2016). 
 
When considering the use of AT devices, the challenge is that the patient might de-
cide to abandon the technology products. Cruz’s study (2016) shows that the par-
ticipants did not use assistive products for several reasons: not believing in their 
benefits, aesthetic issues, needing a more secure device, and other issues peculiar 
to each case.  

1.3 Review of assistive technology (AT) products
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Phillips and Zhao (1993) identify four factors related to the abandonment of AT 
devices: (a) not considering the user’s opinions, (b) ease of device procurement, 
(c) poor device performance and (d) changes in the user’s priorities. They also sug-
gested AT services could reduce the frequency of abandonment. Stehlo’s study 
(2015) shows that combining the development of AT and consumer product de-
sign is not difficult, as long as designers focus simultaneously on functionality, user 
experience and profitability. However, AT product abandonment by users is still a 
concern for rehabilitation teams.

The primary aim of AT is developed with function in mind, whereas product de-
sign gives user experience and desire. But likewise, AT design can forego aesthetic 
and experiential concerns. A user-centred consumer design differs from the devel-
opment process of AT in identifying the opportunity, validating the concept and 
commercializing the product. In terms of different quantity and quality demands, 
consumer goods focus on profitability and brand effect on the market. Stroke sur-
vivors, compared with the majority of customers of a market, are still a small group 
to be taken into account. 
 
Although there is no doubt that developing assistive devices will lengthen the pro-
cess, such as design process and manufacturing process, results should prove that 
it is a worthwhile investment. The assistive product should be more desirable to 
the target population as well as to consumer in general.
 
Universal or inclusive design has a long history of being associated with AT products. 
Inclusive design has brought the concept that not all users are able bodied within 
standard parameters of height, weight and cognitive abilities. Norman (2002) sug-
gests AT products are in great need of inclusive design and applying a strategy for 
their appearances could potentially reduce stigma due to their becoming ordinary 
(Norman, 2002). 
 

 
16



ISO 9241-11 (Brooke, 1996) suggests that measures of usability should cover:
 
• Effectiveness (the ability of users to complete tasks using the 
 system, and the quality of the output of those tasks)
• Efficiency (the level of resources consumed in performing tasks)
• Satisfaction (users’ subjective reactions to using the system)

However, the precise measures to be used within each of these categories of met-
ric above can vary widely by an uncertain contextual environment. The System 
Usability Scale (SUS) is a simple scale giving a global view of subjective assess-
ments of usability, and has been proved robust and reliable (Brooke, 1996). The 
SUS includes ten-items:

1. I think that I would like to use this system frequently. 
2. I found the system unnecessarily complex.
3. I thought the system was easy to use.
4. I think that I would need the support of a technical person to be able to use 
this system.
5. I found the various functions in this system were well integrated.
6. I thought there was too much inconsistency in this system.
7. I would image that most people would learn to use this system very quickly.

For the development of assistive products, a combined method of relevant strate-
gies from empathetic design and human-centred design could serve the designer 
well. In an effort to develop a more desirable AT that provides a more pleasurable 
user experience, my project focused on the emotional factor that is associated 
with using cutlery, and the emotional connection stroke survivors have with their 
current assistive technologies.

Ergonomic and usability
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8. I found the system very cumbersome to use. 
9. I felt very confident using the system.
10. I needed to learn a lot of things before I could get going with this system.
  
In combination with inclusive design principles, the SUS assessment can be revise 
and apply into the user testing. 

1.4 Product-realated stigma

The experience of stigma is common among human beings (Crandall, 2000). Every-
one has experienced stigmatization at some points in their lives, be it a feeling of 
isolation, alienation, exclusion, or embarrassment resulting from being different in 
some way.

Stigma is a prominent factor that sets assistive technology apart from medical de-
vices or mainstream products. Stigma associating with the assistive products is 
closely linked to appearance or the level of assistance associated with the product 
(Norman, 2002). Vaes, Stapper, Standaert, and Desager distinguish between four 
types of stigma:
1. Visible stigma, like wheelchair users, hearing aides etc.
2. Hidden stigma (such as HIV/aids).
3. Achieved stigma (homeless people, prisoners).
4. Voluntary stigma (piercings, political symbols, extreme fashion)(Vaes, Stap-
per, Standaert & Desager, 2012).

When stroke patients use an external device to assist them to achieve a goal, it 
should be considered that stroke patients will receive a visible stigma when using 
adaptive products. Visible stigma can have an adverse effect on identity and will 
cause a conflict between users and many assistive products (Skogsrød, n.d.). 
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The challenge of stigma research explores techniques to measure and quantify 
how “burdened” product and design concepts are with product-related stigma. 
Product-related stigma includes stigma-charged interactions and conflicts be-
tween products, users, bystanders and cultural factors (Vaes, 2014, p.19). Prod-
uct-related stigma mainly occurs to people who are forced or have no choice to 
use products which are ignored by designers. The target group, like the elderly or 
people with disabilities mostly relies on assistive or medical devices that are more 
likely to experience stigma. For example, some AT devices are often overlooked by 
aesthetic views and popular design practice. 

The stigma review of ‘Product Stigmaticity’ (Vaes, 2014) has provided a consider-
able structure that understands, measures and manages product-related stigma. 
Through analyzing a few examples, such as a wheelchair and dust mask, Vaes’ re-
search allows further exploration to investigate stigma elicited by products, espe-
cially in the recommendations of measuring product-related sigma (reactions to 
products-related stigma, empathy through sociability) and managing product-re-
lated stigma. The management of product-related stigma includes product-relat-
ed stigma appraisal, outcomes of product-related stigma, and the evolution of 
product-related stigma over time (Vaes, 2014).
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Aesthetics, stigma and usability are closely connected when it relates to AT. The 
standard definition of a useless or ugly product relates that except for the func-
tionality, the connection between aesthetics and stigma makes people feel “more 
disabled” (Skogsrød, n.d.). The World Health Organization recognizes disability “as 
a complex interaction between features of a person’s body and features of the en-
vironment and society in which he or she lives” (World Health Organization, 2001). 
The book Design Meets Disability (Pullin, 2009) has been an inspiration for research 
contributions in the field of inclusive design. Pullin presents a thorough exploration 
of the cultural, stylistic and fashion trends that influence the acceptance of objects 
that overcome ‘disability’. In one article, Susanne Jacobsen explores three catego-
ries for overcoming the stigma associated with assistive devices (Jacobson, 2010). 
The three categories disguise the stigmatizing features, turn attention from stigma-
tizing features to other features, and transform stigmatizing features into features 
that convey prestige or status. 

In recent years, the emotional impact of products on the positive side of the ac-
ceptance spectrum has been widely studied. Norman (2004) states that the emo-
tional side of design might be more critical to a product’s success than its practical 
elements. In Jordan’s study (1996), lack of usability, poor performance, lack of re-
liability and poor aesthetics were the main factors associated with unsatisfactory 
products. Associated feelings aroused were annoyance/irritation, anxiety/insecuri-
ty, contempt, and exasperation. The ‘displeasure’ feelings and emotional respons-
es associated with the human-product interaction are my primary concern.

Marzano (1998) stated that products create a relationship with people when 
they work as living objects. Products can make people happy or angry, proud or 
ashamed, secure or anxious. In the consideration of product functionality and con-
textual environment, I will particularly concentrate on inclusive design, product 
semantics and human-centred design when generating the design process.
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Sets of knifes, spoons, forks have been passed on from generation to generation 
all over the globe, travelling the whole world as pieces of personal history. The de-
velopment of cutlery has paralleled human progress throughout history. Each gen-
eration of culinary implements represents a development of table manners and 
cutlery culture. To achieve the goal of understanding the significance of cutlery in 
humans’ lives, a historical analysis of cutlery evolution is adopted by timeline and 
literature collections. 

1.5 Design review

Cutlery evolution in history
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Figure 1.1 Affected hand (finger,thumb, wrist) (BOTOX, 2017)









Figure 1.2 Evolution of Cutlery history 



The history of cutlery also reflects an evolutionary history of human culture and 
technology. The cutlery history dates from the Stone Age, the Bronze Age, and 
the Iron Age until the stainless steel age. Most noteworthy is the early stage of 
the 20th century, as the widespread applications of electricity and the invention 
of stainless steel broke and reshaped traditional manufacturing patterns and the 
cutlery trade. 
Today, the high resistance character of stainless steel has proved its advantage 
better than carbon steel. The cutlery steel manufacturers have fully integrated 
operations, computerized processes and control procedures that enable them to 
produce a higher quality medical and cutlery grade steel (Huebner,2002). 
 
Beyond all doubt, advanced materials like titanium alloys, carbon fibres, new poly-
ethylenes, plastic, synthetic fibres, and composite and advanced ceramics will re-
shape our lives in ways that we cannot imagine. 
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In the current market, there is a wide range of existing assistive technology 
utensil products that healthcare practitioners can choose from. However, most 
of the current cutlery products for patients do not consist of both usability and 
aesthetic features. In a study by Torrens (Torren & Smith 2013), a user-centred 
design approach has been applied to the measurement of a range of existing AT 
cutlery products. For those patients with arthritis, Caring Cutlery is ‘more appro-
priate’ this condition (Torrens & Smith, 2013, p.346). A conventional handle shape 
would be helpful for those with neuro-muscular conditions. In terms of effective 
functions, Etan Cutlery is more conventional looking, and also provides a useable 
high-friction grip surface and handles shape. Based on experiment, comments 
made and tacit observations during the assessments, elements that contribute to 
stigma that require addressing include an unusual shape coupled with a perceived 
association with medical  products (Torren & Smith, 2013). In addition, the con-
ventional spoon bowl appears to require a deeper bowl for those with arthritis. 
However, a number of limitations in this assessment experiment have been iden-
tified, such as joint angles or direct force measurement. For a further proposal 
(Torrens & Smith, 2013), the new design should address functional needs as well 
as the social function or value of the cutlery.

Torrens experiments of evaluation have been proved a significant contribution to 
develop AT cutlery sets. Few experiments and results of her studies are summa-
rized as follows: 

Review of current market utensils
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Figure 1.3 Adopted evaluation of four types AT cutlery with upper limb partici-
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Figure 1.4 AT cutlery sets for disability

Super grip
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Figure 1.6   Analysis of current AT cutlery sets in the m
arket



a b

Figure 1.7  Light Weight cutlery (a), Caring Cutlery (b), Good Grip (c),  

     Comfort Cutlery (d)
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Lightweight
The character of foam is that it can match with patients’ palm shape and provide 
various pressed shapes that also can transform back to the original. Foam material 
is easily affected by water wash, especially when the handled is stained by food. 
Although the official introduction of the foam cutlery set described will benefits 
users with inflamed hands and fingers joints, the feature of spasticity of stroke pa-
tients has not been specifically solved.  

The Caring Cutlery
The fake skin colour would make users and bystanders experience uncomfortable 
emotions when they come into contact with the ivory coloured rubber. Comparing 
the material with other existing products, Caring Cutlery is the only set that sepa-
rate handle shapes among fork, knife and spoon. But adding curved rubber handle 
is not enough when facing a stroke patient’s uniquely affected hand.

Super Grip
Super Grip cutlery also called bendable cutlery by its bendable metal. The bend-
able material decides the cutlery shape can transform with consumer need, but it 
also reveals the problem behind this character. That is the designer was not bring 
the design intervention into this product, and leave more potential problems that 
seems like solved already. The bended angle of cutlery necks are easy to break by 
number of times and all handles are designed by a same shape.

Good grip
Similar with the other mobility cutlery products, the good grip also adopts bendable 
metal in the neck part. Adding additional material is for increasing contact area 
between palm and handle. All of these design concern are from the features that 
patient having gaps between their fingers and palms. In this design, the additional 
material of handle has been making the cutlery overweight, and easily to drop when 
patient use it in eating activity.

Personal perspective
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Evaluation of existing adaptive cutlery by using Vaes’ PAMS interven-
tion

Following the literature review, this chapter aims to clearly show that instances 
of product-related stigma occur in real-life encounters (Vaes, 2014, p.134). These 
encounters engender both positive and negative emotions and reactions in users, 
bystanders and broader cultural contexts. The researcher will explore the factors 
responsible for eliciting these positive and negative experiences in people’s en-
counters with current AT cutlery products. As such, this chapter contributes to two 
of the research goals that deepen understanding of product-related stigma (PRS) 
and prepare information to the designer to manage the PRS process.
 
The Product Appraisal Model for Stigma (PAMS) exposes and explains the context 
and appraisal factors that influence the product-related stigma process. Mainly, 
the PAMS try to alleviate the complexity of surrounding products, people and cul-
tures. The PAMS was aimed at exploring the contextual and appraisal issues that 
surround the use of assistive, protective and medical devices. The outputs of PAMS 
are a list of stigma-specific design challenges in need of vital attention at the start 
of a stigma-specific design challenge. 
  
In the next design research chapter, concerning the Product Intervention Model 
for Stigma (PIMS), the research will document the selected design interventions 
that can be applied to the stigma-specific challenges, as revealed by the PAMS. 
These interventions serve as a support to a designer managing stigma-sensitive 
design challenges, and they aim at reducing the PRS content of a new design pro-
posal (Vaes, 2014, p.134). 
 
Considering the contribution of PAMS in addressing stigma, an analysis of current 
AT utensils will be conducted by evaluating some representative products. The se-
lected utensils for assessing and addressing stigma are Good Grip Cutlery, Caring 
Cutlery, and Comfort Grip Cutlery.
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Figure 1.8 Original PAMS questionnaire-Acting



Figure 1.9 Original PAMS questionnaire-Acting



Figure 1.10 Original PAMS questionnaire-Evaluation



Figure 1.11  PAMS questionnaire - Sensing aspect of Good Grip 



Figure 1.12  PAMS questionnaire-Acting aspect of Good Grip



Figure 1.13  PAMS questionnaire-Evaluation aspect of Good Grip



Figure 1.14  PAMS questionnaire-Sensing aspect of Comfort Cutlery



Figure 1.15  PAMS questionnaire-Acting aspect of Comfort Cutlery



Figure 1.16  PAMS questionnaire-Evaluation aspect of Comfort Cutlery



Figure 1.17  PAMS questionnaire-Sensing aspect of Caring Cutlery



Figure 1.18  PAMS questionnaire-Acting aspect of Caring Cutlery



Figure 1.19  PAMS questionnaire-Evaluation aspect of Caring Cutlery



1.6 Design precedents

The Cortex exoskeletal cast provides a new design perspective in challenging the 
traditional cast. Not only light and stylish, the cortex cast utilizes the 3D-scan into 
the design process, which enables the user to customize a cast about the point of 
fracture (Evill, 2013). By a rapid increasing and advanced technology, 3D printing 
provides a significant opportunity to those products with diversified demands.

3D printing technology is at an inflection point with the designer rapidly adopting 
3D print modelling to inform prototypes. 3D printing is tightly integrated with 3D 
modelling software; each file that is sent to a 3D printer can be modified or cus-
tomized by using a variety of software-based customization tools (Micallef, 2015).

Figure 1.20  3D print cast: Cortex (Evill, 2013). 
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With the development of material and 3D printing technology, the scope of 3D 
printing design is increasing. It can be said that increasingly improved 3D print and 
user requirements bring a new challenge to traditional product design. For exam-
ple, a metallic printer could produce a cutlery set that uses gold material (figure 
1.21). The cutlery set would be produced by 18kt gold plated brass. 3D printing 
gives customers the chance to create their own designs. The Shapeways Company 
has applied a commercial pattern that allows users to upload their digital files and 
get their printing after payment.

Figure 1.21 3D metal print cutlery. (Eragatory, 2017)
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Aside from the functional aspect of tableware, cutlery has been ornamental, and it 
“brings a unique experience where all senses are stimulated in a seductive play of 
pure enjoyment” (LEAD, 2017). LEAD produces polished 3D-printed stainless cut-
lery (figure 1.22) by introducing a dynamic and organic formal language. “A modern 
geometric tension is brought into each object by disintegrating the stems with fluid 
lines that appear as a delicate, sensuous and elegant frozen liquid” (LEAD, 2017).
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Figure 1.22  3D stainless steel print cutlery (LEAD, 2017).



The product service system (Tran & Park, 2015) has demonstrated that the cus-
tomize design methodology in a specific product design will benefit customers, 
providers, the environment and the society. When designing a product for diver-
sified customer demands, the customized methodology will enhance competi-
tiveness and achieve the goal of sales volume. In the process of manufacturing a 
geometric shape and some prototypes with complexity, 3D printing plays an im-
portant role, mainly because it can facilitate a customized and speedy product 
with high accuracy, thus meeting the requirement of designing for customized or 
parametric shapes in a short time (Challies, 2015). Therefore, 3D printing enables 
custom manufacturing of personalized design into digital files, and it enables small 
quantities of customized products to be produced at relatively low cost.
 
There are two important areas of utensils to be aware of when designing: the 
handle portion and each utensil front portion. In view of more than one unit in 
the cutlery set, the cutlery body portion will be designed separately, such as the 
tines of the fork, the edges of the knife and the bowl of the spoon. With the goal of 
avoiding stigma, the following design consideration will focus on the functionality 
and contextual usability when designing the cutlery. Functionality includes the use 
of the cutlery to assist the eating motion. Contextual usability encompasses the 
ergonomics and aesthetic of the overall cutlery set. 
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02
METHODS



The purpose of this thesis is to develop a set of cutlery that can be used by peo-
ple who are recovering from a stroke. This research addressed the functions the 
cutlery needs to emulate ergonomic and usability concerns of designing for stroke 
patients, as well as addressing the stigma of using medical devices in a contextual 
environment. The contextual environment can be divided into the domestic envi-
ronment and public restaurants. This research was informed by a human-centred 
design methodology (Torrens, McDonagh-Philp, & Newman, 2001), and provide 
foundations on which a prototype cutlery set is designed to help stroke patients 
eating at home or in public through interactions with an aesthetically considered 
set of cutlery.

In contrast to the situation that assistive products are easily abandoned, a process 
of collecting clinicians’ insights about current assistive technology (AT) cutlery sets 
will be conducted. The clinicians consider the patients’ ideologies and beliefs, as 
well as their physical and cultural environment (Duncan, 2016, p. 25)

2.1 Research overview

Research questions
How can a cutlery set assist stroke patients’ eating with aesthetically-considered 
appearance?

Hypothesis
An aesthetically-considered cutlery set can help stroke patients with independent 
eating.
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Aims and Objectives
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Figure 2.1 Aims and Objectives



A user-centred design approach will reflect the patients’ involvement and has 
been suggested by several papers as an indispensable reflection when developing 
a product for the patient. Stehle and Buehler (2008, p.109) propose that a us-
er-centred design approach for developing more desirable products includes five 
stages:  
1. Understand the problem and identify the opportunity.
2. Develop the concepts (this stage also focuses on translating the research 
findings from the first stage into product concepts).
3. Validate the concept (testing and determine whether product ideas are val-
id and feasible).
4. Refine the concept (improve design based on the third stage).
5. Commercialise the product (undergo engineering refinement and distrib-
ute the products). This is outside the scope of this thesis.

The background research informed the design phases through a combination of 
literature and design reviews (Martin & Hanington, 2012, p.112). In the first stage, 
research began with using a combination of workshops, such as historical analysis 
of cutlery evolution and assessment of assistive cutlery. Also, much critical reflec-
tion supporting the criteria of the prototypes will come from clinicians’ opinions 
and participant feedback. The second stage utilised sketching, iterative ideation 
and prototyping, as well as computer-aided design (CAD) modelling. This formed 
the body of the design phase and moving technique to develop the final outputs. 
In the final stage, the prototype was ready for clinical testing and feedback of the 
participants. To achieve the goals of understanding the user problem and identi-
fying the opportunity of design, an online video analysis was conducted by using 
search terms, such as ‘stroke patient eating’ and ‘eating after stroke’. Within the 
given inclusion and exclusion criteria, there were a few actual videos selected to 
use for analysis. Through iterative observations of those videos, the collected data 
and results will be presented by written summary and sketch diagram.

2.2 User-centred design (UCD) research 
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The research in the thesis is conducted by critically engaging in the design process. 
Each iterative experiments, design process and results were subjected to critical 
assessment and reflection (Pedgley, 2007). The iteration of design became an es-
sential guide to lead the development and reviews of prototypes to ensure the 
functional needs and requirements were met.

2.3 Recruitment and feedback

Recruitment of stroke patients began with a presentation of the project and with a 
moderator in an advanced guide. The relevant questionnaire of pathological condi-
tions was sent to clinicians earlier before interviewing the participants.
Prior to the design research and design process, the inclusion and exclusion criteria 
were given to filter out the correct target group and participants to take part in this 
research. 

The phase of participant recruitment was carried out with the help of the Stroke 
Foundation New Zealand and Auckland University of Technology (AUT). The partic-
ipant selection criteria are as follows:

Inclusion Criteria

1. Aged > 18
2. Has experienced a stroke which affects upper limb function.
3. Has at least 10 degrees of finger flexion.
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Exclusion Criteria

1. Significant cognitive deficit in the opinion of the screening physiotherapist.
2. Unable to follow a one-step verbal instruction.
3. Unable to give informed consent.
4. Medically unsuitable in the opinion of the screening physiotherapist, GP or med-
ical specialist.
5. Experiences excessive joint pain
6. Suffering other conditions that could affect results (e.g. substance abuse, signif-
icant mental illness such as major depression).

Due to the strict ethical restrictions from the Health and Disabilities Ethics Com-
mittee and under guidance by neuro physiotherapists, the prototypes were re-
quired to be tested with clinicians before we could test them with stroke patients. 
Therefore, it is a necessary link to have the usability testing sessions with clinicians 
before the sessions with stroke patients.

2.4 Stigma and usability assessment

The prototype will undergo user testing in order to examine what works for users 
and what does not. The participant will fill out a revised product appraisal model 
for stigma (PAMS) (Vaes, 2014) questionnaire and a revised System Usability Scale 
(SUS) questionnaire. These questionnaires utilised a Likert 7-point scale, ranging 
from agreement to disagreement. The original PAMS and SUS model is in chapter 
1. 
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2.5 Review session with clinicians

Semi-structured interviews (Wood, 1997) were employed to gain a deep under-
standing of the problem that can reveal from interviewees. The semi-structured 
interviews in this research were conducted with the expert clinicians and users. 
The interview with Occupational Therapist (OT) and Physiotherapist (PT) helped 
the researcher to collect the necessary usability and background knowledge. 

An initial observation session and expert review was held in AUT and a rehabilita-
tion institution. The observation relied on a fly-on-the-wall method to observe the 
actual patients in order to reduce complicated emotion between participants and 
observers. The observation session provided general insights about stroke rehabil-
itation and difficulty of their conditions. After the observation in the rehabilitation 
institution, an opening discussion was conducted through an expert review.

The second expert review was held in Wellington while AUT clinicians came to the 
VUW Design School. The review was primarily presented by researchers reporting 
and collecting experts’ feedback about different initial design concepts.

The usability testing was held at AUT with an expert review by OT and PT. The 
initial prototypes and current AT cutlery products were both shown to the expert 
clinicians in order to compare the differences of each design and collect feedback 
for the next design stage.

Professional insight helped expand and critically reflected upon informing the next 
stage of generating feasible concepts and prototypes (Shirzad et al., 2015, p. 363). 
When designing for a participant, especially a stroke patient in such a sensitive 
position, reflection and analysis remind the researcher of their responsibilities as 
a designer. The responsibilities include interpreting the patients with empathy and 
respect, and ensuring the participants are under the utmost care for their medical, 
physical and emotional sensitivities. The iterative design would allow me to fine 
tune the design to suit different patients.
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In this thesis, FDM and Polyjet technology were primarily used to create the pro-
totypes. 3D printing technologies are substantially less limited by form complexity 
than many traditional manufacturing techniques. 3D printing has become a valu-
able tool for enabling rapid prototyping of custom designs. Within the study of 
cutlery handles, 3D printing has become an effective tool for testing and shape. 
In addition, 3D printing can provide a customisable scenario for a user who might 
have different demands.  

Nevertheless, many elements of the iterations will be designed to be SLS printed 
in metal. For example, the edges of the knife and the bowl of the spoon need to 
be print with a precise thickness and a detailed layer solution. I believe, however, 
that the rapid advance in application of metallic 3D printing will become a viable 
option in the near future. 
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03
DESIGN RESEARCH



The background research has demonstrated that there is an opportunity to develop 
the cutlery set. Hence, the preparation work of developing needs to be conducted. 
Examples include collecting clinicians’ views and analysis of eating difficulties. 

Disability can lead to problems in people’s lives, either directly or indirectly. These 
problems are either viewed as being inherent in impairment itself, or as being cre-
ated by the designed environment and other people’s behaviors. The respective 
terms people with disabilities and disabled people (people disabled by the society 
they live within) emphasize each of these perspectives (Pullin, 2009). Many de-
signers treat design for disability as part of engineering and human factors, and 
perceive disability in terms of approaching legislation that threatens to compro-
mise their creativity, rather than as a source of fresh perspectives that could cata-
lyze new directions and enrich the whole of their work (Pullin, 2009). 
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3.1 Observation session

The initial discussion sessions and workshops with clinicians were conducted at 
the Auckland University of Technology in the occupational therapy research facili-
ty. The presentation was attended by several stroke clinicians, professors of stroke 
research, and physiotherapists. The presentation was followed by project intro-
duction and opening discussion. After the presentation, there was a 10-15 minute 
observation session visiting a rehabilitation clinic in Auckland. The particular group 
mainly consisted of senior citizens who have Parkinson’s and are trying to keep 
active mobility by continuously exercising. The physiotherapists were next to the 
participants in the whole exercise process, either aiding or talking with them. Most 
of the participants in the clinic were doing a lower limb exercise and lower limb 
mobility rehabilitation. Indeed, there were several upper limb exercises to help 
participants regain upper limb mobility. Examples include lifting a weighted ball or 
stretching a rubber band. However, there were no apparent hand exercises that 
focused on helping them regain their eating ability through the observation. Most 
upper limb exercises in the rehabilitation were focused on a large part of the body. 
In fact, the whole process did not involve an activity that helped participants eat.

After the observation, there was an opening discussion when we went back to the 
AUT campus. The discussion started with expert clinicians talking about their years 
of experience with stroke rehabilitation. The design students explained some de-
sign theories that about assistive technology product.
The opening discussion not only gave insights about what problems that patients 
face but also helped further establish the framework as a foundation for design.

 

3.2 Discussion session with clinicians
The second discussion session with clinicians aimed to collectively consolidate 
all the comments and raise patients’ difficulties by their years of clinical experi-
ence. In aiming to generate the design concepts, a quick modelling by play dough 
helped the designer to compose design concepts. The collection also highlighted 
a few difficulties by writing opinions in note paper. The summary is as follows: 
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• The shoulder weakness restricts the arm lift movement, it is difficult to 
              turn forward the spoon and fork (Radial deviation when attempting to
              feed themselves.
• Lack of grip and grasp strength.
• Food falls off the cutlery.
• Wrist pain when holding an object to do a flexion motion.
• Muscle contraction on finger, except the thumb, the left four fingers are 
easily limited and cannot open palm neatly.
• Muscle contraction leads the grip motion stiffly.
• Fingers are flexed so that it is hard for cutlery handles to fit into palm.
• Embarrassment when using adaptive cutlery.
• Don’t have enough strength to do a cutting motion and use knife.
• Abduct shoulder.
• Slow moving motion.
• Pain for shoulder reduced movement.

Figure 3.1 AUT discussion and feedback collection



3.3 Eating Video analysis

To explore different difficulties that affect stroke patients, there was a system-
atical video analysis through online research. The database used Google online 
video search. 
The first search term was ‘eating after stroke’, and 523000 results showed in the 
video list. The second search term was ‘stroke patient eating’, and 561000 results 
showed in the video list. The third search term was ‘stroke feeding’, and 233000 
results showed in the video list. The fourth search term was ‘living with stroke’, 
and 780,000 results showed in the video list. The fifth search term was ‘life after 
stroke’, and 574000 results showed in the video list. The sixth search item was 
‘eating and stroke’, and 636000 results showed in the video list. The seventh 
search item was ‘constraint induced therapy eating’, and 17400 results showed in 
the video list. The date of selected videos ranged from 2000 to 2017. Before se-
lecting the video, the patient needed to follow the given inclusion and exclusion 
criteria described in Chapter 2. The inclusion and exclusion criteria for selecting 
videos are as follows:
Inclusion Criteria:
•  The video clearly displays the upper limb and holding cutlery in eating. 
•  Had experienced stroke which impacts on upper limb function. 
•  The person in the video is doing an eating activity. 
•  The person in the video has difficulty in eating, but they can use the cutlery to 
feed themselves. 
•  The eating video was filmed in a real physical environment, and the patient in 
the video is a real patient. 
•  The video should be an objective pattern to record patient eating. 
Exclusion Criteria
•  The patient cannot feed themselves, and they have assistance from others. 
•  The video is not recording a real eating activity, and the patient in the video is 
not a real stroke patient. 
•  The patient in the video did not use their affected upper limb to hold the cut-
lery. 
•  The patient in the video has no mobility to move his/her upper limb. 



The video analyses were generated in response to the background research and 
inform a developed stage of criteria. The videos passed through screening were 
decided by the given inclusion and exclusion criteria.

In the process of video analysis, the collection and notes were taken in response to 
patients’ challenge of upper limb accomplishing eating tasks. The main results are 
summarized as follows:

1.   The forearm is hard to pronate.
2.   The shoulder is painful when trying to lift the affected arm.
3.   The impaired shoulder makes the arm and forearm lift with difficulty.  
4.   Middle finger, ring finger (third finger) and pinkie are difficult to open be-
cause of muscle contraction.
5.   The index finger may keep a temporary bending feature when the patients 
are trying grip an object.
6.   Some chronic stroke patients or elderly patients may have spasticity, which 
makes them have a patulous palm feature.
7.   Middle finger, ring finger and pinkie are too weak to grip and hold an ob-
ject.
8.   Index finger and thumb are the main force drivers to hold an object, and 
their holding strength is limited by stroke impairment.

To summary the findings, the difficulty issues of holding cutlery are as follows:
Difficulty in bending wrist towards body; tilts hand to side away from body. 
Difficulty in bending finger to make a fist.
Difficulty in stabilising wrist.
Difficulty in opening fingers and grasping the utensil handle.
Difficulty in bending tip of thumb; extending thumb.
Difficulty in bending index finger; extension and flexion. 
Difficulty in moving thumbs up and down when holding the handle side.
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Figure 3.2 Texting support by Thibaut (2013). 
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To define paramters of how hands are affected, the design research explores com-
mon patterns that appeared in patients’ upper limb. The summary is as follows:
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Figure 3.3 Through analysing stroke patient eating movement, the arm kinematic movement is described by the  
 sketches. 
    



A successful stigma-free product is often the result of several complementing de-
sign interventions. 
The original intervention models of Vaes (2014) comprise a set of 17 design inter-
ventions that enable designers to alleviate products of sigma eliciting properties. 
By incorporating these interventions, designers can aim for solutions that relieve 
product-users from the social stress related to owning or using a protective, as-
sistive or medical device in unwelcome contexts. Apart from the benefits for the 
individual user, additional benefits can include increased user-product attachment 
and collective well-being (Vaes, 2014, p.172). 
 
The reason for choosing the Product Intervention Model for Stigma (PIMS) is be-
cause it is specifically intended to meet the stigma relevant design requirements 
that arose during the application of the PAMS. 
 
As background research suggested earlier, assistive devices are often rejected by 
users for some reasons such as their technical function or a lack of skill or confi-
dence in using the product. 
 
In response to identifying the target group stroke patients and opportunity of de-
sign, the chosen and original interventions are as follows: 

3.4 Defining Design intervention
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Figure 3.4 Texting support by Vaes (2014). 
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•  The cutlery set must adapt to patients at different ability levels. This would help 
patients to continuously use the product. 
 
•  The design should adapt to different stages of stroke. (Within the inclusion cri-
teria)

3.5 Final design criteria
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Function 

Aesthetic 

The user should interact with the utensils and uses the devices should be informed 
through clear visual cues.

• The aesthetic of the design should reflect its usability through the interaction. 

Addressing stigma associated with medical products: In terms of the PAMS (Vaes, 
2014) in this design, designing stigma-free utensils is one of the primary aims in 
this study. The users do not want their utensils looking like a strange design, or 
similar to a medical device. The aesthetic of the product should be designed to be 
used in the home and public restaurants, so there will be no association of the user 
being sick or disabled. 
• The design should look like an elegant cutlery product.
• The design should encourage the user to use it confidently.
• The design should elicit pride and avoid embarrassment.  
 
These criteria are the foundation of the design framework. The framework of the 
design concepts, together with the feedback from clinicians, will allow the rapid 
generation and prototypes process. Each iteration of the design was informed by 
the experiment and reviews from clinicians. The final design concepts will be a re-
sult of participant testing sessions .



Figure 3.5  ‘Similarities between different design models that point to complementing ideas on how to 

implement affect and emotion in product design’ (Vaes, 2014, p.28). 
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04
DESIGN PROCESS



Cutlery design evolving in history has been shown a unique characteristic in which 
its minor features are the key factor. Through the historical analysis of cutlery evo-
lution, the progress of cutlery from rough to complicated handle decoration, and 
to simple streamline trends also reflect users’ demands and improvements. Vaes 
(2014) indicates that the cultural and domestic eating background will influence 
user selection options. Therefore, we should consider the user’s lifestyle and eat-
ing habits when designing stigma-free cutlery. In this chapter, I will break down 
several minor features of cutlery in order to maximize aesthetic considerations.

4.1 2D & 3D framework
The earlier stage of design starts from 2D and 3D sketches. A sketch presents a very 
basic way in which the physical factors, such as crumpling details, can be visualized 
and analyzed prior to computer software modelling. The renders provide neces-
sary visual feedback after the digital model is completed. At times the physical 
iterations and design concepts were presented to peers and research supervisors 
to obtain feedback over a period.

Figure 4.1 2D & 3D Sketches, earlier stage handle model
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4.2 The initial assumption of the handle design 
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Figure 4.2 Initial assumption 



The review of current assistive technology (AT) utensils in Chapter 5 has shown a 
general image that most AT utensils are designed with a thick and wide handle. Ini-
tial handles were looking at a shape that could fit a clenched fist, and the paralyzed 
palm. The paralyzed palm causes a patulous palm, which is an opposite feature 
with clenched fists. The opened palm requires a thick handle of cutlery to increase 
a contact area with palm. In other hand, the clenched fist requires a thinner and 
curve shape to fit the palm. To complete this challenge, the researcher started to 
find a neutral solution to solve this challenge by stimulating an affected hand to 
hold the cutlery.  Torrens (2013) indicates that the conventional shape of usual cut-
lery would be more psychologically acceptable for patients who have one-handed 
impairments. In the meantime, the streamlined handle would be willingly seen 
and used in eating.

The handle shape focuses on hand ergonomics and caters to user preferences of 
the holding feeling. The first stage of handle prototyping was conducted with clay 
modelling, sketches, quick digital modelling and design precedent review. The sec-
ond stage of is iteratively 3D print handle prototypes. 

4.3 Handle shape
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Figure 4.3 cutlery Handle prototype iterations. 



The first metal test spoon was printed in a company located in the US. The body 
frame was designed by an integrated frame and print in stainless steel material. 
However, the quality and visual aspects in this printing required a few improve-
ments to accomplish further work. 
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Figure 4.4 3D metal print spoon with stainless steel material 



The set of cutlery intends to achieve several criteria that developed in the last 
phase, such as:
1. Each unit in the set should be design with a similar visual language.
2. The handle should have a streamlined overall form.
3. Reduce the sticky material from the form.
4. A pleasurable and aesthetic appearance. 

The proposed handle design followed the review of background research, intend-
ed to draw an upward curved angle along the front to the end portion. The wrist 
spasticity affects patient’s’ strength and the inability obstruct users’ wrists in cut-
ting and scooping. An upward curve in the handle would allow the user to use 
less strength but also accomplish their task. In the later design phase, the handle 
design will follow this curve criterion to continuous design. 
 
The design was intended to be intuitive and easy to use, then the handle design 
would need to be easy to grasp and streamlined as well as making people feel 
pleased with it. Initial prototypes of the handle were focused on providing design 
solutions that would enable stroke patients to use them as easily as regular cutlery. 
 

4.4 Developed handle design concepts

Figure 4.5 curve handle sketch
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When bringing a collection of current AT cutlery sets to clinicians, they indicated 
that the rubber and elastomeric material felt too sticky to the hand sense. Thus, in 
order to meet the anti-slip goal and aesthetic requirement, an integrated handle 
frame and smooth handle should be considered in the second stage of prototyping. 
Within the interview session with physiotherapists and clinicians in Auckland, they 
recommended that it is better to develop another attached design mainly in the 
front portion of the fork. The clinicians indicated that the index finger is flexed and 
has a weakness in pressing the fork when trying to pick up food.

A finger-wear was proposed for the affected index finger in order to stabilize the 
finger flexion and extension. Initial ideal finger-wear was considered to be like a 
jewellery ring when attempting to reach the stigma-free goal. However, the space 
between the rings that must allow the index finger to accomplish the flexion and 
extension limits the appearance of the ring.

4.5 Clinician feedback

Figure 4.6 Plasticine concept model of finger wear
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Figure 4.7 Sketches of the finger-wear concept during design process, 



Figure 4.8 Finger-wear prototype iteration and test with mixed gender’s hand. 
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4.6 Interact positions analysis and pattern 

Identifying and understanding the grip posture of the cutlery in the eating process 
is one of the most important factors that influence a good fit for the hand. 
 
The eating video was carried out to help the designer understand and to inform 
the design knowledge about finger and palm interacting positions. Through ana-
lysing the posture of hand holding cutlery, the cutlery handle could be separated 
into different concrete parts. The interact handle position was found through the 
video analysis and physical interaction with handle. The most interact areas with 
hands has been highlight (figure 4.10). In order to achieve the goal that help user 
grip easily and has an aesthetic appearance, the highlight areas adopt voronoi pat-
tern and mesh surface. According to different hold postures on cutlery, the interact 
position will be separate by different areas.   

Figure 4.9 (left)  Collecting hold posture through eating. 
              (right)   Sketch of holding posture
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Figure 4.10 CAD highlight model (up) and digital rendering with voronoi patterns
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Figure 4.11 Using grasshoper to build the pattern and hollow out the handle. 
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4.7 Limitation

During the prototyping process, several limitations restricted the design develop-
ments. The functional goal of this cutlery should be met when considering the 
balance of aesthetics and functionality in this design. However, the plastic material 
of 3D printing does not possess the feasibility and reliability for testing with real 
food (figure 4.10).
The ABS material printer also limited the printing quality.  The mesh pattern of 
cutlery handle (figure 4.12) has been demonstrated that it will be difficult to print 
a real cutlery set and put them into physical eating activity.  

Figure 4.12 Failed 3D print
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A promising way of testing the handle in eating task is to separate the handle with 
an existing front portion of cutlery (figure 4.13). However, this method will some-
how conflict with the second aim of designing stigma-free cutlery, considering the 
combined cutlery appearance. 
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Figure 4.13 Failed front tine of fork (up), combined fork(middle), 3D print meshed fork (bottom)
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Figure 4.14 Rendering of design





4.8 Final design 

The final design comprised of a fork, a finger-wear, a spoon and a knife. The fin-
ger-wear was designed to focus on patients who have flexed index finger. The size 
of finger could customized with different size of index finger. 
Due to the limitation of the printer and earlier 3D metal spoon, the final proto-
type is made by another metal printer. This printer adopts ‘Selective Laser Melting’ 
manufacturing process, which can produce a high-quality print. In the beginning, 
the prototype printed with a rough surface. Then there was a polish process to 
create a beautiful and high-quality print. 
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Figure 4.15 3D metal print and polished cutlery. 
      The weight of each: 141g, knife
           118g, spoon
           100g, fork
           22g, finger-wear. 
 



4.9 Angle of design

The research findings indicate that shoulder weakness will restrict the lift move-
ment and requires an accommodation for reduced range of motion and providing 
comfort for the user. For example, the different weaknesses of shoulders require 
a specific angle of spoon. The angled spoon can enable a user to reduce painful 
feelings when holding the cutlery towards to the mouth. The reduced painful feel-
ings from affected shoulder will success the eating process. However, not all the 
patients have this problem. Therefore, a proposed scenario in this situation would 
allow users to customizable a suitable angled spoon. The proposed spoon design 
using 3D print technology intervention would allow for customizing a unique an-
gle. A further investigation about angled spoon should conduct, and it should base 
on patients’ health conditions.

The fork concept came from the historical cutlery analysis. Hundred years ago, 
the angle of fork front portion was straight. When the table manner rises up, peo-
ple become critical about the cutlery functionality and aesthetic. The existing fork 
used in current life was developing from the straight fork. The curve of fork enable 
user has an aesthetic and effective motion to prick the food from plate. When 
designing a fork for stroke, the angle need to reshape and considered to be more 
effective. In order to allow users to use less strength to prick the food, the front of 
the fork neck was designed with a straight angle along with the handle. This angle 
makes the tine and the handle close to an angle of ninety degrees. This concept 
aimed to reduce user wrist pain.
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Figure 4.16 Angled spoon, finger-wear of the fork
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05
STIGMA TESTING AND ASSESSMENT



Due to the limitation of stroke patient recruitment, testing on bystanders’ percep-
tion and culture factors was conducted with the cutlery set. The perceived stigma 
(Vaes, 2014, p.53) from bystanders significantly incluences the user on their per-
ceptions of product. Especially, the bystander will judge user’s personality based 
on AT products.  
This testing applied a revised appraisal questionnaire from ‘the Product Appraisal 
Model for Stigma’ (PAMS) (Vaes, 2014, p.147) and a revised ‘the System Usability 
Scale’ (SUS) (Brooke, 1984) questionnaire for addressing the stigma. The main aims 
of this testing intended to collect the bystanders’ views and individual opinions on 
a cutlery set affected by different cultural factors. The participants were selected 
from different nationalities, in order to collect different opinions that were affect-
ed by cultural diversity.  

5.1 User profiles
Participant A (male)
26 years old, An international student with Asian cultural background. 
Participant B (male) 
35 years ol, Asian cultural background, working in IT field and has been living in a 
Western culture country over 10 years. 
Participant C (male)  
A design student born and living in a Western culture country, has been educated 
in design study for many years and has a critical criteria about aesthetic design. 
Participant D (male)
An international student with Asian cultural background, but the country he used 
to live in has a mix of world cultures. He also has critical criteria about aesthetic 
design. 
Participant E (female)
A design student born and living in a Western culture country, she has been tu-
toring and working in the design faculty for a while. She has critical criteria about 
aesthetic design. 
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Figure 5.1 Revised questionnaire of “Sensing”.
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Figure 5.2 Revised questionnaire of “Acting”.
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Figure 5.3 Revised questionnaire of “Consequence of use”.

110



Figure 5.4 Revised questionnaire of “SUS”.
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To explore how the cutlery affect people’s perception of eating tools, the testing in-
vestigated users’ visual perception, tactile perception and their stigma response to 
the cutlery set. The testing mixed the questionnaire and semi-structured interview 
(Wood, 1997) to let the participants verbalize their thoughts and opinions regard-
ing their interactions and subjective experiences with the prototypes. The testing 
was supplemented with self-reporting, which took the form of questionnaire (fig-
ure 5.1, 5.2 & 5.3) that included a scale for subjectively assessing perception of 
stigma. The process after the reading of information and the consent forms signing 
was as follows:

1. The participant sat in front of the table. The researcher brought the cutlery 
set to the participant. 
2. The participant was asked to look at the design from a distance. During the 
observing stage, they were asked to fill out the sensing questionnaire (figure 5.1). 
3. The second stage is that participants hold the cutlery in their hand and 
were asked to imagine they were using the cutlery while eating. 
4. After finishing the second questionnaire, the first evaluation questionnaire 
is given to the participants for collecting the initial feedback from the user. (figure 
8.3)
5. The participant was asked to fill out the questionnaire (figure 5.1, 5.2, 5.3 & 
5.4) . In the questionnaire progress, they were allowed to pick up and inspect each 
of them. In the end stage participants were asked to fill out the SUS questionnaire 
and were told the questionnaire would be used to review through the whole pro-
cess of the testing. 
6. After the questionnaire investigation finished, the prototype was taken 
back to the cutlery case.  
7. Through the beginning to the end, there the participants had the opportu-
nity to ask questions about the questionnaire if they want to know more informa-
tion about the design and appraisal model questions. 

5.2 Stigma test
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The review of the stigma testing aimed to reveal the insufficient aspects of the 
cutlery during user testing and data collecting. The testing was conducted in two 
environments:
1. Domestic environment (Participant A & B).
2. Public environment (Participant C, D & E).
The testing results are presented in two parts: 
1. The results of the appraisal questionnaire.
2. The question that participants asked researcher during the process. 

5.3 Analysis & Review the testing process

Before starting the testing process, participants A, B, C and D previously knew this 
study through the information sheet. However, the fact that the target user of this 
research primarily was comprised of stroke patients had influenced participants 
before they filled out the questionnaire. Then, they raised a few questions about 
differences between them and the target group. For example, they thought there 
were some questions that were not for them although they had no problem an-
swering them. To people who have not had a stroke, the finger-wear would not be 
used in eating. Thus, the finger-wear did not appear in the whole testing process.   
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In order to gather objective feedback, the analysis began with a summary of the 
participants’ questionnaire. Most of the answers in the questionnaire were found 
to be positive and objective. For instance, most of the participants choose ‘quite 
agree’ or ‘strongly agree’ in the question ‘I thought the cutlery set was easy to use’. 
Similar to others’ questions, most answers demonstrated that the cutlery set re-
ceived expected positive feedback and reached the goal of designing a stigma-free 
cutlery set. 

However, there were several answers in the questionnaire that demonstrated that 
participants had an uncertain attitude and neutral opinions. The summary is as 
follows: 
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Participant A 
Neutral opinion in Question 9 (Q9) of ‘Sensing’ section. 

Participant B 
Neutral opinions in Q1 of SUS section, and in Q4, Q7, Q8 of ‘Consequence of prod-
uct use section’. 

Participant C
Neutral opinions in Q3 and Q9 of ‘Sensing’ section. Neutral opinions in Q4 and Q8 
of ‘Consequence of product use’ section. 

Participant D
Neutral opinion in Q4 of ‘Consequence of product use’. 

Participant E 
1. SUS section.
Neutral opinion in Q1and Q3. Slightly disagree opinion in Q6. 
2. Consequence of product use.
Neutral opinion in Q4 and Q7. Slightly disagree opinion in Q2, Q8 and Q9.
3. Product in use section.
Neutral opinion in Q9. Slightly disagree opinion in Q4 and Q7.
4. Sensing section. 
Neutral opinion in Q3, Q7 and Q8. Slightly disagree opinion in Q2 and Q4. Slightly 
agree in Q5. 



Results review 

The analysis started from collecting the information from each answer and analyz-
ing uncertain answers. There was no extremely negative and poor feedback in the 
testing results while collecting each of the questionnaires. In the sensing section, 
participants chose ‘disagree’ to admit the cutlery set brings a stigma emotion to 
them. Participants were surprised about the cutlery appearance when they first 
saw it. Although participants with an Asian cultural background were more inter-
ested in the appearance and presented that they would like to have such a cutlery 
set for eating, this might relate to their experiences using cutlery. Most Asians usu-
ally use chopsticks in eating, and a spoon would be used in scooping soup or liquid 
food. This cutlery set includes a knife and fork and it does not provide a pair of 
chopsticks. Comparing with the frequent use of a Western cutlery set, most Asians 
would like to choose chopsticks for eating. Their attitudes to the Western cutlery 
are that they are more likely to own them rather than use them. Most Asian still 
wish to use chopsticks if they are not eat with a westerner. In the conversation 
with a participant who came from Asia, they said they would treat this cutlery set 
as a decoration in the kitchen if they do not use them frequently.

Participants from New Zealand culture were more focused on functionality and 
bystander aspects. Especially Participant E elicited a lots of deficit aspects through 
answering the question. A lot of neutral opinions and uncertain attitudes in this 
testing process demonstrated the revised questions did not fully specific that en-
able to answer with a certain and clear attitude. Several ‘bystander’ questions in 
this testing showed that the bystander’s views need to be tested in an actual eat-
ing environment. It is difficult to measure the bystander’s emotion without them 
observing a real user using the cutlery.
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Participants from New Zealand culture were more focused on functionality and 
bystander aspects. Especially Participant E elicited a lots of deficit aspects through 
answering the question. A lot of neutral opinions and uncertain attitudes in this 
testing process demonstrated the revised questions did not fully specific that en-
able to answer with a certain and clear attitude. Several ‘bystander’ questions in 
this testing showed that the bystander’s views need to be tested in an actual envi-
ronment. It is difficult to measure the bystander’s emotion without them observ-
ing a real user using the cutlery.
 
To conclude this, the review summarized that people’s different cultural back-
grounds will influence their criteria on cutlery appearance. The long-term use 
cutlery experiences and domestic table manners primarily formed preconceived 
notions on their perspectives about whether it is good cutlery. On the other hand, 
there is no certain answer for all participants that expressed the participant will 
use them and without abandoned case in long-term usage. When reviewing the 
testing process and the results, participant E in this testing especially presented a 
different perspective in receiving this set of cutlery from comparing with the previ-
ous male view. An assumption here is that the gender role and personality will also 
influence participants’ preference on cutlery sets. 



Dishwasher test

There was another testing process about the usability and performance in a do-
mestic environment. In previous Chapter 1 and clinicians’ feedback collection, the 
rubber and sticky material gave a poor performance when being used as repeat 
utensils. Thus, the usability about repeat use and material effectiveness in real din-
ing use testing was conduct. Firstly, the testing involved the cutlery set in a washing 
test in a dishwasher. Secondly, the cutlery set was used for interacting with food. 

Figure 5.6 Dishwash test
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There were several limitations and issues with the stigma user testing that became 
apparent during the testing sessions:

1. The stigma testing was inherently qualitative and limited by a sample size 
of three. Intended testing content was comprised of other AT cutlery, which was in 
order to generate inherent bias interest to the project. 
2. The inherent bias from the researcher gave the questionnaire a vested in-
terest in seeing the participants be positively surprised and have a pleased emo-
tional experience. 
3. The testing process was conducted with participants individually, so the 
subjective interpretation of each might affect their mind when they started to fill 
out the questionnaire. An open discussion and critiques might provide more ob-
jective results.  

Limitations
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06
DISCUSSIOON



In addressing the question “How can the design of a set of cutlery minimise stigma 
and address functional requirements of stroke patients”, this research focused on 
two key considerations: how to address stigma in the design of cutlery and how 
the designs can functionally help stroke patients eat. The cutlery set is developed 
as assistive technology (AT) cutlery, specifically to facilitate stroke patients when 
eating. In addition to that, the aim of the research was to provide a significant 
contribution in addressing stigma in an AT cutlery set. The minimized stigma goal 
requires the cutlery to be acceptable for people who have not had a stroke. A min-
imized stimg cutlery set should attract user and please users whether they have 
stroke or not.

The background research adopts several approaches that are different from Tor-
ren’s study (2013). In order to address product-related stigma among users, this 
research emphasizes Vaes’ (2014) stigma study, which has significantly contributed 
an appraisal frame that helps to design a stigma-free cutlery. Through the stig-
ma appraisal criteria, this research has formed several design criteria that strongly 
support the design frame and future works. Similarly, Renda (2015) proved that 
gender and personalities also influence the perception of users to accept AT cut-
lery. Renda’s study specifically explored users’ psychological emotions and the per-
sonal perception behind experimental AT cutlery experiments.

This research selected several approaches in order to design a stigma-free cutlery 
set. Vaes’  (2014) stigma theory provided a strong basis for this research through 
the Product Intervention for Stigma. It has been considered and revised in this 
research. Through this research background and clinicians’ feedback, a lot of inter-
vention and design approaches must be combined with the actual situations and 
physical facts. In the design process, an important fact is that the aesthetic of AT 
products for people who have disability cannot be fully equal to the aesthetic of 
mainstream products. Functionality is considered throughout to be and will be a 
primary aim in the whole design process.
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The user, the bystander and the culture were the main starting points when de-
signing this set of cutlery. Undoubtedly, it will go back to the appraisal factors 
when testing the stigma theory. The stigma testing proved that the participants’ 
cultural background and their different eating habits significantly influence their 
perceptions about a new set of cutlery. Especially, the stigma test was conducted 
by one-to-one interview, but a group discussion would also be helpful for the test. 

Evaluation through design criteria
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•  The design should allow user to use in a domestic environment and public (main-
ly in restaurant) environment. 
•  The design should provide an aesthetic appearance to all users. 
•  The design should be a stigma-reducing AT cutlery.  
•  The appearance of design should similar to a conventional cutlery shape that 
would not make user feel strange considering their eating experience. 
•  The design should be easy to setup and use, reducing the complex introduction 
of how to use. 
•  The interaction of this design should make user feel it is effective in usage.  
•  The finger-wear should help patients who have flexed index finger. 
•  The finger-wear should has a similar visual language to the cutlery set. 
•  The design should enable user to keep and use in a long-term. 
•  The cutlery set must adapt to patients at different ability levels. This would help      
patients to continuously use the product. 
 
• The design should adapt to different stages of stroke.
• The aesthetic of the design should reflect its usability through the interaction. 
• The design should look like an elegant cutlery product.
• The design should encourage the user to use it confidently.
• The design should elicit pride and avoid embarrassment.  

Summary criteria 
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Functional requirements

Through reviewing the background research and design research, this study has 
informed several criteria that could examine the design. This design has provided 
a new version of AT cutlery. Although this cutlery set did not take a patients user 
testing in order to address visible stigma and functionality, it brings a new per-
spective to those medical products associated with product-related stigma. In the 
design process, this design selected the 3D print technology to be the main inter-
vention. However, it has demonstrated that several physical aspects of this design 
and the technology intervention can not fully fill. Examples include the weight of 
each prototype, the lock of the finger-wear, and the edge of the knife. 

The lock of the finger-wear was proposed to lock together with fork successfully. 
But the detail of the lock did not reach the goal of accuracy. It made the lock can 
not attach to this fork in a stabilized status. Further subsequent traditional assis-
tance may help the design to be impeccable. Particularly, the knife edge could be 
sharpened by a whetstone or diamond stone. Also, there was an uncertain design 
purpose of knife design in the early stage. In daily life, there are various kinds of 
the knife in different eating activities. For example, a dinner knife is different from 
a dessert knife. There was a proposed investigation of user eating tools preferenc-
es and eating habits should be conducted. However, due to the ethics limitation, 
the research was not able to close to their lives.

The main objective of this project is to develop a cutlery set and help with user 
eating. The reshaped streamlined handle enables users to accomplish eating tasks. 
Initial target users are comprised of stroke patients and people who have not had 
a stroke. Due to the time limitation, user testing was only conducted to test with 
people who have not had a stroke. The 3D metal print in this research has been 
found acceptable and allows use in domestic environment. 



The dishwasher test proved this cutlery set to be safe to use in a continuously 
employed purpose. The integral body structure in this functional requirement has 
received positive feedback during the testing. There were several requirements 
that the knife prototype and fork did not in fact meet. Firstly, the knife edge was 
found to be not sharp enough. This reflects that traditional manufacturing skill is 
still important and necessary to effective cutlery. It is possible to make a develop-
ment work by traditional manufacturing methods. Secondly, the knife handle was 
designed to be too long. It influenced the visual effect and was a discomforting 
feature compared with the whole set.   

Another main objective of this project is to create sigma-free cutlery when it is in-
cluded in the AT product scope. The design has removed a few medical semantics 
when considering the feedback from literature and clinicians’ feedback collection. 
An integrated stainless steel body structure design demonstrated that the aes-
thetic expectation is for stigma-free cutlery and a modern design trend. But the 
3D printed stainless steel material applied in this set of cutlery has found that it 
causes an overweight than a regular set of cutlery. Comparing this set cutlery with 
others AT cutlery sets, this set of cutlery is still weightier than them. From the 
researcher view, the weight of whole cutlery set influences the aesthetic aspects.  

In order to achieve the goal of evaluation, a revised questionnaire from the Prod-
uct Appraisal Model for Stigma (PAMS) model and the System Usability Scale (SUS) 
was involved in the usability during the stigma testing. The design elicited a pos-
itive emotion and fewer stigma senses through stigma testing.  Moreover, partic-
ipants seemed to find that the appearance of design looks like an elegant deco-
ration. It also revealed that the user eating habits influence their preferences in 
choosing eating tools.

Aesthetic requirements
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Limitation of research

In the analysis stage of current AT utensils, there was a limitation of selected cat-
egories of utensils due to funds and time. The contrastive experiment (Creswell, 
2007) aims to form a systematic evaluation about how AT cutlery sets can specif-
ically help stroke patients. There are a considerable number of AT utensils that 
should be included in the quantity collection as well. In Torrens’s (2001) study, 
there was a comparing experiment of seven different utensil product samples and 
evaluation about their usability. A recommendation of specific categories in ad-
dressing stroke AT cutlery usability should be conducted in the future.

The background research of the user target group would provide insights for this 
study, as well as the feedback from clinicians. However, the dining activity for any-
one is a private routine to a certain extent. Considering about respecting the per-
sonal habits of patients, some investigations in this research would not be beyond 
an unexpected scope.   For example, it is a challenge to stay with patients a whole 
day in order to achieve the goal of their eating preference and eating tools prefer-
ence.

This study based its findings on the collection of qualitative data and produced 
findings affected by some subjective factors. The inherent bias from the researcher 
and subjective perspectives were involved in revising Vaes’ (2014) PAMS question 
model. During the stigma user testing, the selected five participants only repre-
sented a small portion of the user group. In fact, a range of table manners and eat-
ing habits should be analyzed when addressing a design scenario of customization 
for stroke patients. 



When 3D printing was put into use in the prototyping process, it also highlight-
ed several problems within the manufacturing process. The constraint that came 
about during this research was that the front portions of iterative prototypes were 
not guaranteed to work due to the material qualities and solutions. In the process 
of researching knife edges and spoon bowl angle, a significant impact on the print-
ing qualities has affected the research process.
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A significant future work is that the research proposes to undertake the user test-
ing with recruited stroke patients who meet the inclusion criteria. In addition to 
future usability testing by stroke patients, the user stigma emotion should equally 
be addressed.  

Further studies are required to establish a feasible customization service scenario 
for patients who have different impairments in their upper limbs. With the rapid 
technology developing in more product manufacturing, the development of AT 
products will reach a better achievement through technology intervention. 

It is also important to remember the background research shows that cutting 
food is the most difficult aspect of eating. An effective and customized knife edge 
should primarily focus on patients’ individual weaknesses. As stated in the earli-
er background research, the assistive devices are significantly influenced by the 
stroke patient’s rehabilitation progress. Individual rehabilitation results decide the 
various conditions they may achieve, and one assumption for this limitation is that 
some stroke patients do not need AT cutlery for long-term use. 
   
Although the early research process was guided by stroke professionals within the 
medical community, the perspective from patients is equally important to address. 
In addition to future usability testing by stroke patients, user stigma emotions 
should equally be addressed.  

Future Work



130





07
CONCLUSION



Strokes produce a range of impairments and survivors’ adaptation styles are influ-
ential features of life after a stroke (Perry & McLaren, 2002). The breadth encom-
passed by this research includes physical, emotional, psychological and social in-
fluences. The importance of AT devices and eating within the wider experience of 
a stroke was evident. This research has added to understanding of the experience 
post-stroke, linked with eating difficulties and developing the utensils. The import-
ant considerations have been highlighted for further research and interventions. 

The aim of this dissertation was to address a stigma-free cutlery set and helping 
stroke patients with their hand difficulties. A predominant challenge this research 
revealed was moving the implements into a realm where they are no longer just 
functional and stigmatised utensils, but rather to enhance the intimate dining ex-
perience on both a perceptual and physical level. This research challenges the ste-
reotypical idea of adaptive cutlery as an ‘assistive device’ through the streamlining 
of design and using processes. Applying research surrounding the perception of 
stroke and upper limb difficulty, the research presents a framework to formulate 
a new design language for adaptive implements. The output of this research has 
presented a complete cutlery set that provides users with comfortable and user 
pleasing culinary implements which they can use either at home or in public. 

Reviews with clinicians and feedback from stigma testing helped substantiate and 
build on the functional and contextual requirements. It does help to better under-
stand how stigma-free cutlery can help stroke patients’ eating. Although the find-
ings were from a subjective perspective, the design criteria and clinicians’ feed-
back helped minimize biases and assumptions.
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The design requirements of the cutlery proved to be diverse and complex. Defining 
the functional criteria of the cutlery was majorly influenced by the patient’s affect-
ed upper limb conditions. The physical aspects of the cutlery set have demonstrat-
ed that there is no one cutlery set that can cater to all categories of post-stroke 
users. This was shown in the discussion session with AUT clinicians, who discussed 
various types of impairments. Thus, a systematic map of cutlery categories should 
be developed for answering each upper limb difficulty in users. In contrast to 
some reports in the literature, there were few differences between Torrens’s study 
(2013) and Philp’s study (2001). These two studies have shown a number of cutlery 
sets were primarily designed for a commercial purpose and in mass production. 
Based on the initial findings, the development of a customizable design has shown 
a promising opportunity that enables users to have personalized cutlery by ad-
dressing their own difficulties. 

Although this study has been tested with the bystander’s perception and cultural 
factors, the main role in this research is still those people who have had a stroke. 
The user, bystanders, and culture are the compulsory components in addressing 
product-related stigma which contributed to this research. Without testing on 
stroke patients, the findings of this study were perfunctorily based on the expert 
clinicians’ feedback and background research while there are a number of design 
criteria to form a conceptual framework. When presenting this conceptual frame-
work, the intention is not able to answer all the questions that appear through the 
study. But, in the spirit of design, further research will provide compelling refer-
ence points for future developments.
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