9 . Engineering and
ASton UnlverSlty Physical Sciences
Research Council

Wearable Technology
and Healthy Ageing

Ekgari Kasawala

Department of Mechatronics and Biomedical Engineering
School of Engineering and Physical Sciences



A bit about me

» Biomedical Engineer

» Master of Engineering (2023): Brain—Computer Interface for assistive navigation

» PhD Researcher (Aston University): Wearable & Internet of medical Things design for older adults
(60+)

» Focus: Usability and Human—Computer Interaction



Project overview

Evaluating how older adults (60+) accept and use wearable and home-based smart health
technologies designed to monitor wellbeing, provide assistance, and enhance safety.
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What are wearable devices?

small devices worn on the body -that keep an eye on our health

Smart glasses

Smart clothing Smartwatch
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Smart rings Smart socks
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Smart shoes
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Abbas, T., Ali Haider Khan, Kanwal, K., Daud, A., Irfan, M., Bukhari, A. and Riad Alharbey (2024). [oMT-Based Healthcare Systems: a Review. Computer Systems Science and Engineering, 0(0), pp.1-10. doi:https://doi.org/10.32604/csse.2024.049026.



What is Healthy Ageing?

Maintaining functional abilities that support well-being in older age.

Tarig, M.U. (2024). Advanced Wearable Medical Devices and Their Role in Transformative Remote Health Monitoring. Advances in Healthcare Information Systems and administration book series, pp. 308—326 doi:https://doi.org/10.4018/979-8-3693-366 1-8.ch015.
Adeghe, E.P., Okolo, C.A. and Ojeyinka, O.T. (2024). A Review of Wearable Technology in Healthcare: Monitoring Patient Health and Enhancing Outcomes. Open Access 1 Journal of Multidi inary Studies, [online] 7(1), pp.142—148. doi:https://doi.org/10.53022/0arjms.2024.7.1.0019
J. W. Rowe and R. L. Kahn, “Successful Aging,” The Gerontologist, vol. 37, no. 4, pp. 433-440, 1997, doi: https://doi.org/10.1093/geront/37.4.433.




11,000,000

Aged 65+

‘32% by 2043

> 1in4 have 2 or more chronic conditions

» Older adults are living longer but in poor health
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What can wearable devices do ?

Track steps Measure heart rate
and calories and blood oxygen

Send emergency Connect to smart
alerts Eg falls phone apps

Birrer, V. Elgendi, M, Olivier Lambercy and Menon, . (2024). Evaluating reliability in wearable devices for sieep staging.np Digital Mediicine, 7(1). dothttps://doiorg/10.1038/541746-024-01016-8.

Kainec, kA, Caccavaro, J, Barnes, M, Holf,C, Berin, A.and Spencer, RMC. (2024). Evaluating Accuracy in Five Commercial Sieep-Tracking Devices Compared to
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Record location
and GPS
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Track when and
how well you sleep

sensors, [online] 24(2), p.635.doihttps://dol.org/10.3390/s24020635,
n, J.P. and Morris, P.D. (2023). Wearable technology and the cardiovascular system: the future of patient assessment. The Lancet Digital Health, 5(7), pp.e467-e47 1016/52589-7¢

Set reminders

Check body
temperature




Wearables and Chronic disease Management
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Cardiovascular diseases

Accelerometer
Gyroscope
GPS
Pedometer Diabetes
Inertial Measurement Unit

(IMU)

k Altimeter/Barometer / )))
/' Health \ ‘ Cancer

Temperature Sensors

Respiratory diseases
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Pulse oximetry
Sensor(PPG)
ECG Sensor

Biochemical sensors

K bioimpedance sensors j

Bire V. Egenc M, Oivir Lombercy and Menon, . (2024 Evcluctingreiabilty 1 vearabledevicesforslee stoging. o 7).

Obesity

Mental health
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How Wearable Devices Fit In

»Encourage small daily habits (steps, movement, rest)
»Support self-health management - gentle nudges, not strict medical rules
»Help spot changes in routine or energy

»Can link with apps or share information with family and frieﬂr_]g?s (optional)




What Consumer Wearables Cannot Do

»Consumer Wearables are not medical devices
» They cannot replace advice from your doctor or nurse

» Think of them as a helpful guide or motivator, not as a doctor on your wrist

Example:
If your watch shows your heart rate is high, it doesn’t mean something is wrong.
It just means you might want to slow down, take a rest, and, if you’re worried, talk to your GP.



Meet Bob (73)

» Had a heart scare 6 months ago
» Doctor suggested keeping active
» Now uses a wearable device to:

‘ ﬁxf?* - Track 5,000 steps a day

« Keep an eye on his heart rate




Meet Mary (Age 68)

» Retired teacher, lives alone
»Sometimes forgets to drink water during the day
»Uses her wearable to:

» Get reminder alerts for hydration and medication

» Track sleep quality (helps her notice when she sleeps badly)



The Plot Twist

> Technology that could help is not being used
» Older adults are underutilising these technologies compared
to other age groups

> The few that do , stop using them after a while.

Fowe, LE. and Boot, W.R.(2022). Understanding Older Adults’ Attitudes toward Mobile and Wearable Technologies to Support Health and Cognition. Frontiers in Psychology, 13. doi:https:/doi.org/10.3389/fpsyg.2022.1036092.

Jiang, Y., Zeng, K. and Yang, R. (2023). Wearable Device Use in Older Adults Associated with Physical Activity Guideline recommendations: Empirical Research Quantitative. Journal of Clinical Nursing. doi:https://doi.org/10.1111/jocn.16631.

Wang, Y., Lu, L., Zhang, R., Ma, Y., Zhao, S. and Liang, C.(2023a). The Willingness to Continue Using Wearable Devices among the elderly: SEM and FsQCA Analysis. BMC Medical Informatics & Decision Making, [online] 23(1), pp.1-13. doi:https://doi.org/10.1186/s12911-023-02336-
8.



Different Shapes and Designs

Wearables come in many styles
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Shapes and screen types




Different shapes and designs

Different materials and fastening techniques



Different shapes and designs

Different devices for different wear locations



Project aim

To identify and evaluate approaches for improving
usability of IoMT technologies thereby enhancing
adoption and maximising their potential benefits among
older adults



Making wearable technology work for
older adults

Usability Acceptance

> How well a system, product, or > Willingness and ability of
service can be used by its intended individuals to adopt and
users to achieve objectives in an use new technologies

effective, efficient, and satisfactory
manner




Research Findings

Lo

» 50 Factors influencing adoption /

acceptance

Categorised into 4 groups

Physiological and health variables
Psychosocial determinants

Cognitive and Technological Aptitude
Technological attributes

» 36 Usability challenges

Categorised into 8 groups

Physical interaction and accessibility
challenges

Visual Challenges

Cognitive Challenges

Sensory and Feedback Limitations
Technical challenges

Privacy and Security Concerns
Motivation and relevance

Support and troubleshooting challenges




Common Struggles

Small buttons, hard straps, charging issues

Small texts and icons

Menus too complex, hard to remember how to use
Difficult to hear notification alerts
Difficult to set up

Worries about sharing personal data

Doesn’t match daily life or goals

v Vv Vv YV VvV VY V V

Unclear instructions




Why Motivation Matters
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Wearing a device only works if it feels useful.

People want to see immediate benefits, not just numbers.

Lack of visible results makes it easy to stop wearing it.
Wearables need to connect to daily comfort and routines (not just
fitness).

Motivation grows when the device makes life easier right now.



Towards a solution

Survey — Co-design — Implement — Test — Better usability

Co-design workshops with older adults




What if your smartwatch could also help at home?

Smart curtains

Kettle

Lamp

Fan

Smart speaker

Smart door

Wearable
device




Wearables and Ageing in Place

« Ageing in place means staying safe, healthy, and independent in your

own home
» Wearables can support this by:
« Detecting falls or unusual movement patterns
« Sending alerts to family or carers if needed
* Reminding you about medication or hydration
« Tracking activity, sleep, and heart health
» Combined with smart home devices (lights, sensors, voice assistants),

they create a supportive environment
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» Healthcare is becoming more personalised, predictive, and connected

Heart Rate and
Respiratory Rate

RPN —

The future of
healthcare

Clinician

» Wearables will track health trends and share useful data with doctors
» Smart homes and sensors will help detect risks early and support care at home
» Remote monitoring will reduce hospital visits and support recovery

» Human-centred design will ensure technology stays inclusive and respectful

S. Patel, H. Park, P. Bonato, L. Chan, and M. Rodgers, “A review of wearable sensors and systems with application in rehabilitation,” Journal of NeuroEngineering and Rehabilitation, vol. 9, no. 1, p. 21, 2012, doi: https://doi.org/10.1186/1743-0003-9-21.



Responsible design : The Path Forward

Stakeholders

>

>
>
>

\_

Engineers / device

designers
Family members
Researchers
Older adults

)
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What makes a
device stick?

YV VYV V V

Ease of use

Intrinsic motivation )))

Extrinsic motivation

Device purpose

The journey to
integration

Integration into daily life

)

/ \Initial interaction with devicy




v & Economic

sy ) and Social
Aston University g/ :
1 OF SOCAL SCIENCE Research Council

Wearable Technology for Older Adults:
Try It, Testit, Talk About It

X
lﬂ ? Location : The Warehouse
Birmingham Friends of the Earth
environmental community hub
54-57 Allison St, Birmingham B5 5TH

: e Date : 05/11/2025
4 Time:10:00 am to 14:00pm
| ;




Surveys you can take part in:

Survey 1: understanding intention to use wearable
devices -https://forms.office.com/e/8eAqdiafpzZ

Survey 2: perceptions and experience with wearable
devices -https://forms.office.com/e/gMBJduPVs4

Survey 3: usability challenges -
https://forms.office.com/e/XKPQPhvjmk
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THANK YOU !!

Ekgari Kasawala

", .4 PhD Researcher

- =" Engineering for Health Research Centre
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