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Abstract

Thermoring is a thermochromic plastic ring placed around electric stove burners to provide 

strong visual cues that indicate whether the burner is hot or cold. This project is the result of a 

class research project at SFSU graduate design program aimed at empowering senior adults 

through design solutions and promoting independent living for the physical or cognitive impaired 

persons. This study started with an initial round of research on potential users. This phase of the 

research was comprised of a series of group and individual interviews with caregivers and 

elders, both living independently or at eldercare facilities. The research also included immersive 

observation sessions where the researcher would observe and note the details while the elders 

cooked in their residential space, may it be an assisted living facility or their own property. The 

research phase was followed by a round of design ideation, explorations in form and mock-ups, 

which led to further research on material possibilities. The final design was reviewed by a group of 

judges as well as elders and caregivers at Almavia of San Francisco who had participated in the 

initial phase of the research. The feedbacks have been implicated in the current design and the 

first rounds of prototypes have been made.

Problem Statement

Seniors are at high risk of accidental burning. According to US fire administration adults in the 

age group of 65 and over have a fire death chance of twice to four times that of the national 

average. Fires caused by cooking are the leading cause of fire-related injuries in the elderly.

This study correspondingly revealed ‘fear of fire accidents’ to be a frequent reason of elders 

relocation to assisted living centers. Cognitive impairments such as dementia, decline in tactile 

sensory perception, diminished visual acuity, hearing, smelling, deficits in mobility and balance all 

add up to put the aging population at a risky situation when it comes to cooking.

The old electric stove, lacking proper visual sensory feedback is a dangerous product to 

interact with. Incidents such as melting and burning of cutting boards, plastic utensils and cords 

on the electric burner are not scarce. Although electric stoves are mainly safer than their gas 

counterparts, they can be a serious source of danger in the event that the burners are hot but 



have not lit up, which increases the risk of being mistaken as a cold burner. Thus, visual sensory 

feedback can play a vital role in reminding the user of a hot object. This problem is addressed in 

newer stoves, yet plenty of people are still using the older models, many of whom are not in the 

habit of upgrading.

Importance of design for the aging population

The fact that people are getting healthier has gradually changed the demographics of the 

population in developed countries. The proportion of the elderly is steadily increasing worldwide 

as a result of the improvement in medical care. An estimated 10.3 % of the world population is 

currently over the age of 60 and this will increase to 15.0 % by 2025, whilst in 2030 almost half of the 

Western Europe’s population would be at 50 or older (Pollack, 2005) (considering elderly, 2009). 

In US, we are currently at a time where the first baby boomers have reached the traditional 

retirement age of 65  (in 2011). At 2030, baby boomers will comprise about 20% of the total U.S. 

population, ranging in age from 66 to 84 (ASID, 2008).

While many older adults will remain healthy and productive, overall this segment of the 

population is subject to physical and cognitive impairment at higher rates than younger people. 

Seniors’ ability in perceiving their physical and social boundary alters as they experience sensory 

changes. All the five senses -sight, hearing, taste, touch, and smell- gradually decline in sensitivity. 

Sensory losses occur among individuals at different rates (Hunter, Sayers, & McDaid, 2007) 

(Siek, Rogers, & Connelly, 2004). Vision and hearing problems may emerge early in life for some 

of people, while others save sensory capacity well into the sixth, seventh, and eight decades. 

At the same time, individual sensory abilities may also change. One can, for example, have 

poor eyesight and good hearing while another may have good eyesight and poor hearing 

(Simsekkan, 2006). Therefore, this variation may appear at different ages for different people. 

People tend to solve for the loss of one sense by relying more on the senses that remain. For 

example, people with hearing loss unconsciously begin to sight-read lips. Consequently, it is 

important to consider the combined effects of multiple losses while products are designed.

The change in demographics poses both a challenge and an opportunity for the design of 

empowering solutions. People’s independence and satisfaction has a direct correlation with 

their freedom of choice (Elderly people and design, 2009) (Simsekkan, 2006). The approaching 

wave of wealthier, healthier and more independent Boomers is reframing the discussion of elderly 

needs. Therefore, designing for the elderly has become an issue of great importance at this 

particular time. In relation, the designers are facing an unprecedented challenge fulfilling the 



distinct and sometimes unfamiliar needs of the senior users.

Elderly and cooking

Cooking can be beneficial for the elderly from several perspectives. First is the issue of self esteem 

and independence that can be reinforced through activities such as cooking and has a direct 

effect in older adult’s quality of life (Elderly people and design, 2009). A well- balanced, nutritious 

diet that includes adequate fiber and fluid intake is necessary to uphold the elder’s health (Nation-

al Institute on Aging, 2008) and cooking at home can certainly help achieving that. It also contrib-

utes to creating a rhythm and occupancy in the life of those who have abundant amount of time 

to spare on leisure activities (Elderly people and design, 2009). As an activity that includes multiple 

steps, cooking can help keeping a person’s mind sharp. As a mild physical activity, cooking can 

delay declining of the muscles and assist keeping the mobility. Cooking can also lead to a social 

activity when one decides to share the prepared food with friends and family (McGuire, Boyd, & 

Tedrick, 2009). 

Methodology and findings

Research framework was based on IDEO’s HCD Toolkit. The researcher took advantage of some 

of the methodologies presented in the HCD toolkit, while also enhancing the study with other 

methodologies that were relevant to the problem at hand. 

Research started with literature review and  exploring various problematic areas within the 

cooking process. Based on a holistic approach, cooking was observed as a composite activity, 

that is, a combination of various tasks each embodying interaction with various products and 

environments. These tasks were categorized into: Shopping, Storing/accessing food, preparing 

food, eating and finally cleaning up. 

To gain better empathy with the possible target users the author used various resources to 

interact with seniors and individuals with special needs at different stages. These meetings have 

been conducted in the form of focus groups, interviews, and participatory activities.  The following 

is a number of selected research phases that has led to synthesizing a problem statement.

Observing a cooking session (in-context immersion).

The researcher participated in a cooking session held for residents at Almavia assisted living 

community of San Francisco. Betty and Ada were preparing a soup with the help of sister Caitlin. 

The researcher spoke to the participants asking about their approach to cooking while also 



observing how they had difficulties chopping and peeling the vegetables. Throughout the session 

they stayed away from the hot boiling pot; leaving sister Caitlin to deal with it (Images 1 &2).

Expert interview and cooking observation with Sue Siegel.

As a Univeral design advocate and the founder of Hearth homes in Berkeley - a universally designed 

affordable living facility- Sue Siegel has had years of experience with the older community. The 

researcher conducted two interviews with her focusing mainly on the cooking experience, while 

also observing her prepare a meal (image 3). Problems such as safety, the challenges of cooking 

for one and convinience of an easy to prepare meal where brought up more than others. 

A visit to the University Neighborhood Apartments (UNA).

Along with class (DAI 805), the researcher paid a visit to the UNA apartments in Berkeley, partic-

ipated in a group discussion with some of the residents and followed into an individual interview 

with one of the residents at his house (image 4). 

The researcher found out about some of the resident’s personalities, interests and preferenc-

es. For example Brian was into music and Beverly liked to barbecue outside but she couldn’t 

due to UNA regulations. The author identified problems in their living space and was enlightened 

about how cost effectiveness can play a part in universally designed living spaces. 

Synthesis 

Findings from the hearing stage shed light on a series of problematic areas that were 

categorized into five sections: Issues with cost, the need for social interactions, accessibility and 

safety. The spectrum of problems found were overwhelming at first and the researcher soon 

found out that there is no remedy that can answer all these diverse needs. The author chose to 

focus on safety as it was the main reason for senior’s relocation to assisted living facilities.

The researcher rephrased my challenge into “How can we provide a safer cooking 

experience for older adults?” And delved deeper into the cooking process. The author sketched 

various storyboards and broke down the user-product interactions that take place in the kitchen. 

The researcher found that old electric stoves can be a series source of danger as there are many 

potential scenarios where one can accidentally burn themselves or cause fire hazards. 



Design

The researcher conceptualized a range of different ideas that ranged from high-tech cooking 

devices to off-the-shelf solutions that could prevent accidental burnings on older stoves. There 

is evidence in literature that older adults are not keen to sudden changes in their surroundings 

(Elderly people and design, 2009), in most cases, they also need more time to adopt to new 

technologies (Tang & Kao, 2000) (Leonardi, Mennecozzi, Not, Pianesi, & Zanzanaro, 2007)(Hunter, 

Sayers, & McDaid, 2007). So instead of designing a new cooking machine, the researcher chose 

to concentrate on simple solutions that would make the current stoves safer. Therefore, the idea 

of designing a warning device that could easily be obtained as an accessible safety feature for 

older electric stoves was born. 

The researcher created various simple mock ups (image 5) based on the idea of 

incorporating color changing properties of thermochromic dies into a warning device. After a 

round of design evaluation together with a group of seniors at Almavia, the shape of device was 

finalized (image 6).

Thermoring is designed for everybody, especially older adults who suffer from decreased men-

tal acuity or those experiencing lowered temperature sensitivity. It is a thermochromic ring that 

warns the user if the surface of an electric stove’s burner is hot, by changing color from black 

to red. The ring features a layer of magnet underneath that makes it easy to install by anybody. 

Thermoring does not need extensive user manuals. It is meant to be affordable and very easy 

to clean. The most important quality of Thermoring is its ability to show whether the burner is hot 

or cold, compared to just indicating whether it is on or off. This is specifically important in case of 

older adults with lower temperature sensitivity, allowing them to avoid thermal injuries. Images 7 

and 8 illustrate how Thermoring works. 

Thermoring is made from silicone and mounted on a layer of magnet sheet. Silicone wad 

used for heat resistance, flexibility to adapt to different stove models, resistance against oils and 

easy cleaning. Magnets are used for easy installation and removal for cleaning. Developing this 

concept into the optimum product requires careful experimentation with different pigments, 

types of silicone, product thickness, ring diameter and the exact percentage of each material 

part used in casting. The optimum product would be one that changes color with minimum de-

lay time, displays black color when cold and goes completely red when temperature rises above 

70 degrees Celsius. This project is currently at the stage of product development. 



Image 1: Observing the challenges of two older adults while cooking. 
Due to arthritis Betty had tremendous difficulty peeling and chopping 
the potatoes. Ada seemed to be OK with preparing vegetables but pre-
ferred to stay away from the stove.

Image 2: Sister Caitlin making soup at AlmaVia 
assisted living center.

Image 3: Interview and cooking 
observation with Sue Siegel, a 
designer and Universal Design 
advocate, at her house.

Image 4: Interview and post occupancy evaluation of Kitchens 
at UNA apartments in Berkeley, CA.



Image 5: Prototyping with double sided 
tape to explore different possibilities in 
form and attachment methods.

Image 7: Prototype made of silicone 
rubber is changing color from dark 
brown to red. 

Image 8: Thermoring when hot (ON) 
and while it is cold (OFF). Computer 
generated image.

Image 6: Design evaluation session at Almavia of San 
Francisco, CA.
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