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Abstract
As the population across the globe continues to dramatically increase, the 
prevalence of cognitive impairment and dementia will inevitably increase as well, 
placing increasing burden on families and health care systems. Technological 
advancements over the past decade provide potential benefit in not only relieving 
caregiver burden of caring for a loved one with dementia, but also enables 
individuals with dementia to age in place. Technological devices have served to 
improve functioning, tracking and mobility. Similarly, smartphones, tablets and 
the ubiquitous world wide web have facilitated the dissemination of health 
information to previously hard to reach populations largely through use of 
various social media platforms. In this review, we discuss the current and future 
uses of technology via devices and social media to promote healthy aging in 
individuals with dementia, and also limitations and challenges to consider in the 
future.

Key Words: Dementia; Technology; Gerotechnology; Social media; Geriatrics; Wearable 
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©The Author(s) 2021. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: Technological advancements have the potential to re-define successful aging 
at home for individuals with dementia, bestowing sustained autonomy and 
independence, and also providing relief for families and caregivers. As gerotechnology 
continues to develop and is integrated into everyday life, research also continues to 
study how best to optimize usage and address older adults’ preferences and concerns. 
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INTRODUCTION
With a rapidly aging population comes the rise in older adults living with chronic 
conditions. Of these, dementia has become one of the leading causes of disability and 
dependency worldwide[1]. Dementia is an umbrella term of symptoms that progress 
over time in which there is a gradual deterioration in cognitive and functional 
impairment and altered behavior. The etiology of dementia is myriad, with most 
common being Alzheimer’s, and closely followed by vascular, Lewy body, 
frontotemporal, and mixed dementias. With unique pathologies and causative insults, 
each has its unique treatment to address the underlying cause. However, no cure 
currently exists for these dementias at large, nor treatment to alter its progressive 
course. Eventually unable to live independently, individuals with dementia require 
increasing levels of assistance and care. Therefore, goals for dementia care are focused 
on early diagnosis in order to optimize management in terms of physical health, 
cognition, activity and well-being.

Dementia care both in and outside of the hospital setting can prove challenging and 
complex. In addition to affecting individual quality of life, tremendous burden is 
placed on health care systems and families. One solution is to encourage and create a 
system for home-based dementia care. In 2015, a national consensus panel convened to 
address the burden of dementia and family caregiving[2]. Recommendations were 
made to shift the focus of future long-term care models to home based dementia care. 
Moreover, the majority of older adults prefer to stay in their homes for as long as 
possible than enter a nursing home when they require higher level care[3]. Technology, 
therefore, has the capacity to transform the course of dementia care, particularly at 
home.

Many technologies exist that have potential to support people with dementia and 
their caregivers through all stages[4]. Integration of existing and future technology 
presents an important opportunity for ameliorating the burden on individuals, 
families, and the health care system. A term coined “Gerotechnology” embodies this 
new interdisciplinary field of designing technology and an environment to promote 
independent living autonomy of older persons while strengthening the support of 
their networks[5]. Understanding and acceptance of use of technology in older adults 
are also key in the enduring adoption into everyday life. A recent study has 
established a 14-item questionnaire that can help assess older adults’ acceptance of 
technology and effective usage[6].

In this review we address technology and social media targeted at health 
monitoring, proliferating dementia education and promoting psychosocial wellbeing 
of those with dementia. We summarize existing and in progress technologies that 
facilitate successful aging in place. Finally, we discuss limitations and challenges of 
implementing and integrating these technologies in the increasing population living 
with dementia.

TECHNOLOGY AS AN AID IN DIAGNOSIS
Research in Alzheimer’s disease has grown exponentially over the past few decades[7]. 
Currently diagnosis of dementia is and remains primarily based on clinical history and 
presentation of the patient, with cognitive and functional testing. For Alzheimer’s 
dementia, only post-mortem neuropathology is able to formally confirm a diagnosis. 
However, the advent of advanced medical imaging technologies and fluid biomarkers 
provide insight in the pathogenesis. As research advances, it is becoming clear that at 
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some point in the progression of dementia, lost neural networks cannot be regrown 
and excessive neurodegeneration cannot be reversed. Instead focus is shifting to 
slowing down early stages of progression and moreover, prevention: By reduction of 
overall improvement of health and wellbeing, chronic inflammation and oxidative 
stress[8].

Changes in how individuals use technology has been identified as an early indicator 
of emerging cognitive impairment. Seelye et al[9] designed a proof of concept study 
using continuous driving monitoring with unobtrusive sensors to identify and monitor 
subtle changes in driving patterns that may signal mild cognitive impairment (MCI). 
This study introduces a novel method in early detection and monitoring of functional 
changes in individuals with developing MCI.

Kamin and Lang[10] conducted a two-year longitudinal study looking at internet use 
and cognitive function in late adulthood. Looking at 29576 participants between 50 
and 100 years of age, this study indicated that Internet use positively affects cognitive 
function in late life[11]. Similarly, Austin et al[12] conducted a longitudinal study in which 
a cohort of 113 older adult computer users were followed over a mean of 36 mo. They 
found that between participants with MCI and those who were intact, there was a 
significant decrease in the number of days with use, mean daily usage and increase in 
day-to-day use variability. Other studies suggest that even changes in the terms people 
search over the internet may be a measure of language and cognitive function in older 
adults[9].

Interestingly, Ihle et al[13] revealed in a six-year longitudinal study, the gender 
differences in the relationship between Internet use and cognitive decline, showing 
that more frequent Internet use predicted smaller subsequent cognitive decline only in 
men, but not in women. Together, these studies suggest the usefulness in 
incorporation of technology use in assessments for instrumental activities of daily 
living. They emphasize the potential that monitoring computer and technology use in 
diagnosing MCI and the progression of dementia over time, warranting further 
research in this area.

SMART HOMES: VOICE-ACTIVATED SMART SPEAKERS
The idea of “smart homes” is not novel. Smart homes are essentially the equipment of 
homes with sensors and various technology that facilitate the monitoring of 
inhabitants to improve quality of life and promote physical independence and reduce 
caregiver burden[14]. Services provided are far reaching from home automation of 
appliances, temperature and lighting systems, to remote monitoring capability of 
residents’ wellbeing and safety (Table 1). With increasing prevalence and usage of 
smart home devices, older adults can potentially live independently and safely at 
home for longer, reducing or prolonging the need for caregivers both informally or 
formally[15].

Amazon currently has a line of Alexa-enabled home devices such as Echo, Echo Dot, 
and Echo Show. In addition to Amazon, there are various voice-activated smart 
speakers that also share similar functions[16]. Compatible smart home devices allow 
users to control lights and switches, set thermostats, view security cameras, thereby 
automating and simplifying everyday routines[17]. The Alexa mobile app includes a 
feature called ‘Guard’ that sends mobile alerts if an Echo device detects the sound of a 
smoke alarm or breaking glass. There is even a ‘Hunches’ feature that can help remind 
users to turn off a light or lock a door if Alexa has a ‘hunch’ that it was forgotten. More 
recently, Amazon recently launched a new feature called ‘Care Hub’ that allows 
consumers with an Alexa voice assistant to link their account to an aging relative’s 
Alexa account[18]. This free feature includes activity feeds of smart home interactions, 
customized alerts for example if no activity is detected for a prolonged period of time, 
emergency contact notification capability, and quick access features allowing Alexa 
calling or ‘Drop In’.

Several study protocols have been published as potential at home interventions to 
support caregivers of individuals with dementia[19,20]. The UP-TECH project proposed 
by Chiatti et al[19] was a 12 mo randomized controlled trial based in Italy with the 
purpose to reduce care burden of family caregivers and maintain Alzheimer’s 
dementia patients at home. Technologies given included various housing adaptations 
such as sensors that detect falls, gas and water leak, and automatic lights. Outcomes 
measured were amount of caregiver burden and the number of days spent at home 
away from hospitalization or institutionalization. Other analyses measured were 
health economics, cost-effectiveness stratified by training time, social, costs of 
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Table 1 Summary of smart home and sensor technology

Technology Functions Originally 
developed for Ref.

Alexa-enabled home 
devices, and Alexa Care 
Hub

Voice-activated smart speakers, connectable smart 
home devices, remote smart home monitoring

General use, 
older adults

Chung and Woo[16], and Amazon[17,18]

Tile Locate misplaced items General use Tile[23]

Water-leak sensor Smart water shutoff, mobile alerts General use D-Link[34], and Moen[35]

Google Nest Protect Smoke and carbon monoxide alarm, ‘pathlight’ 
feature

General use Google Store[38]

iGuard Stove Smart stove shut-off valve, remote control and 
monitoring, emergency shut-off

Older adults GoDaddy[39]

Automatic pill dispensers Integrated alarms and reminders, multiple 
medication management, remote monitoring, 
adherence tracking

Older adults Vervloet et al[42], Boland et al[43], Paterson et al[44], 
Hoffmann et al[45], Faisal et al[46], Ahmad et al[47], 
and Patel et al[48]

technologies and consumables for the interventions and health-related costs. In 2019, 
Socci et al[21] published the results showing high user satisfaction. Implementation and 
findings of this project are intended to support health care and social service 
professionals and policy-makers in the creation of future programs to address needs of 
Alzheimer’s dementia patients and their care givers.

A similar study protocol based in Sweden, Malmgren Fänge et al[20] proposed a large 
randomized controlled trial called TECH@HOME. Aims were to recruit community-
dwelling people with dementia and their primary informal caregivers and study the 
effects of technology on caregiver burden. Split into intervention and control groups, 
each intervention group would receive an information and communication technology 
kit including home-leaving sensors, smoke and water leak sensors, bed sensors, and 
automatic lights to monitor individual behavior. Home visits throughout the study 
period would measure primary outcomes of resource utilization, as well as secondary 
outcomes such as quality of life for both caregiver and person with dementia, 
caregiver anxiety and burden, and cost-effectiveness. Empirical data highlighted 
persons with dementia and their family members felt safe with the technology 
installed at home and felt that the technology was useful[22]. Ultimately sensor-based 
technology has the potential to be a support in ensuring a safer home environment for 
people living with dementia.

Results of these studies have the potential to inform policy makers and influence 
caregivers and families alike on the current state of technology. Implementation of 
similar study designs across the world are imperative in order to assess and inform of 
the current status of technology in alleviation of caregiver burden associated with 
dementia care and prolonging the independence of individuals with dementia in order 
to remain at home for as long as possible.

SENSORS AND SAFETY
Locator devices
Misplacing items is one of the most common symptoms of dementia, and as it can also 
be a common symptom of normal aging, persons living with dementia may be unable 
to find items again. Products such as ‘Tile’ are Bluetooth-enabled devices that can help 
locate misplaced items through activation of an audible alarm or last known position 
found on the mobile app[23]. From a simple tag on a keychain, card to slip into a wallet 
or laptop, or sticker for the remote control, products are designed to fit and locate the 
most common lost or misplaced items. Features include location history and also ‘Tile 
Community’ to use other individuals using running mobile Tile applications to help 
locate lost items when in Bluetooth range.

Falls, wandering, nighttime ambulation, security
Dementia-related wandering is present in up to sixty percent of community-dwelling 
people with dementia, and can be dangerous — even life-threatening — for patients 
and stressful for families and caregivers[24]. Modeled after the Amber Alert system for 
missing children, the ‘Silver Alert System’ was created in 2006 to provide a public alert 
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system about missing and vulnerable older adults[25]. Furthermore numerous 
technologies have been developed over the years to ease family and caregiver burden, 
locate missing persons and facilitate their return[26-28]. Providing a safe environment at 
home is important to continue to live independently and can be done by monitoring 
movements and alert carers or loved ones to potential breaches of safe boundaries. It is 
estimated that 30% of older adults fall at least once a year. Fall-related fractures can 
cause disability and even lead to premature death. The frequency of falls increases 
with age, as a result of physical, functional and cognitive impairment. Increasing 
technology-based interventions have been implemented for fall detection and alert[29].

There are a number of floor alarm mats by different companies. Floor pressure mats 
are good for fall-alarms when placed beside a bed or chair. Alternately, they can be 
placed at any doorway, such as an exit or the kitchen, to alert caregivers when their 
loved-one is on the move. Alerts can be in form of audible alarms or sent to connected 
smart devices. The doorway anti-wander safety beam can be placed alongside any 
doorway and send alarm sounds when the beam is crossed.

More innovative technologies include motion sensors embedded into socks and in 
floor tiles. Other floor pressure mats can be programmed to play recorded messages, 
for example a reminder to turn off the gas when walking out of the kitchen. There 
have been innovations such as the global positioning system (GPS) shoe, marketing 
itself as a way to locate individuals with Alzheimer’s disease who have wandered 
away from home or their care facility. While they work with astonishing accuracy, and 
can be integrated with mobile application or professional call centers, there are also 
limitations and ethical considerations which will be discussed later[30-32].

Smart lighting technology also be placed in dark hallways and entryways to 
automatically turn on with motion sensor or via voice activation. Smart contact sensors 
can be multi-function. It can act as a whole home security system with alerts for open 
doors and windows, even refrigerator doors to indicate how often an individual has 
accessed comestibles. Options to self-monitor through mobile application or smart 
home system or professional monitoring with subscription are available. Combined, 
these technologies are promising to prevent or call to attention falls and wandering 
outside of the home and promote safer nighttime ambulation.

Water leaks
About one in fifty US homes file insurance claims annually due to water damage, 
which amounted to $13 billion in insurance payout for water damage[33]. These figures 
can easily be alleviated with technology to alert individuals of water leaks the instant 
they are detected. Smart water-leak sensor technology can be placed near areas of most 
likely leaks, such as the water heater, bathtub, sink, or toilet. Studies like the 
TECH@HOME study[20] have incorporated water leak sensor technology in home 
monitoring kits when studying technological interventions for individuals living with 
dementia. Currently there are many water leak detectors on the market, mostly 
embedded with smart technology that can be integrated into smart home systems[34,35]. 
Smart water shutoff can automatically turn off water supply in an emergency. Others 
offer wireless sensors that send alerts through mobile app in addition to triggering 
audible alarms or lights.

Fire safety
In 2004, the U.S. Fire Administration launched an intensive public fire education 
campaign for elderly Americans, and in 2006, published a report evaluating the fire 
situation and risks for this particular population[36]. Older adults are 2.5 times more 
likely to die in fires than the overall population. Common fire causes resulting in 
injury among the older population are cooking, open flames, smoking and heating. 
Decreased sensory abilities like smell, touch, vision and hearing that come with aging, 
and compromised cognition with progressive dementia can all contribute to impairing 
ability to prevent or respond to fires. Hearing impairment is the second most 
commonly reported in older adults in the United States[37]. The inability to hear 
warning sounds of fire or a smoke alarm creates significant fire risk. This decrease in 
reaction time and awareness places older adults at higher risk of fire, fire injury and 
fatality. Attention therefore needs to be placed on making the necessary home 
improvements to reduce fire risk. Unfortunately, many of these are overlooked or 
postponed because of cost or lack of knowledge or attention.

Technologies such as ‘Google Nest Protect’ acts as a smoke and carbon monoxide 
alarm that alerts by voice and siren and is capable of sending smartphone alerts to up 
to six contacts[38]. Also integrated into its device is a ‘Pathlight’ feature, a motion-
activated night light.

Stove-top technologies such as the smart stove shut-off valve allows for remote 
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control and monitoring of stove settings and emergency shut-off system. Technologies 
such as the ‘iGuard Stove’ boast automatic shut off after 5 min of no presence in the 
kitchen, day and night-time activity monitor, night lock and caregiver lock modes, and 
alerts sent to mobile application[39].

MEDICATION AIDS
Unintentional medication nonadherence is increasingly prevalent with an aging 
population, particularly in older adults with compromised functional and cognitive 
capabilities, multiple chronic health conditions on complex medication regimens[40,41]. 
Current strategies to address medication management adherence include pillboxes, 
visual or audio reminders or alarms, and automatic pill dispensers[42-44]. Of the multiple 
automated pill dispensers currently on the market, these products have many features 
including integrated alarms and reminders and ability to manage multiple 
medications. Dispensers are connectable to smartphone via application and can notify 
users and allow remote monitoring. Applications can track adherence and also notify 
when certain medications are running low. Some devices are able to store and 
dispense up to 90-d supply of up to 10 different medications. Unfortunately, this 
creates limitations for individuals taking more than the maximum allowed 
medications each machine is able to manage, requiring need to decide which 
scheduled medications are most important to track, or allow another application to 
manage medications outside of the device. Other limitations are the type of 
medication: Some dispensers will not work with half pills, gummies, powdery, sticky 
or dissolvable pills.

Hoffmann et al[45] studied whether automated home medication dispensers could 
help solve unintentional medication nonadherence. Using a 6-mo prospective study in 
21 patient-caregiver dyads, they found that mean adherence increased from 49.0% at 
baseline to 96.8% (P < 0.001).

Faisal et al[46] and Ahmad et al[47] examined user experience with electronic 
medication adherence products. Both studies have demonstrated that these products 
have potential to promote independent medication management in older adults. 
Choice of products are based on product features, facility of use, portability, and 
affordability. Unfortunately, many medication dispensing systems have a monthly 
managing free in addition to the upfront cost of the machine itself, therefore use of 
such technology can be limited by cost.

Patel et al[48] used a prospective, mixed methods study to test the usability and 
workload of twenty-one electronic medication adherence products. Each of 39 
participants tested five products, one at a time and usability and workload were 
compared in the different products. This study highlights the importance of 
comparing products within target populations in order to guide clinicians, caregivers, 
and users themselves in choosing the most optimal product for their particular needs.

Alternative to automated medication dispensers, mobile applications can be a useful 
standalone assistive technology to ensure medication adherence. Chew et al[49] looked 
at the usability and utility of a mobile application called ‘Med Assist’ to improve 
medication adherence. To date, there are several medication adherence applications, 
but few studies have been conducted among their target population. Through two 
rounds of ‘think aloud’ interview and a retrospective interview at the end of using the 
application for a week, results showed positive feedback from participants regarding 
usability and reliability. Ease of navigating through the application, multiple user 
support capability and medication refill reminders were all positive aspects that 
participants found that suggest the efficacy of this and similar mobile health 
applications to improve medication adherence.

WEARABLE TECHNOLOGY
Wearable technology, particularly wrist-worn devices, can impact key aspects of 
dementia care management by providing insight into specific factors that are key 
determinants of health and wellbeing[50,51]. Devices are able to provide quantified 
information on sleep and physical activity, with more advanced technology having 
embedded heart rate monitor, arrhythmia and fall detection, and GPS. These objective 
measurements have potential to guide physicians in clinical decisions by having a tool 
that simplifies and facilitates data collection in a manner previously impossible. 
Available devices offer easily accessible and user-friendly interface. Contrary to life-
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alert or medical alert buttons that have stigma of making wearers ‘feel old’, wrist-worn 
devices offer more sleek and discreet designs that can appeal to older adults. With so 
many available functions, these devices can aid in the care and management of older 
adults with dementia.

Megges et al[52] studied the user experience and clinical effectiveness of two similar 
wearable GPS watch devices. Over a period of 4 wk, measures such as usability, 
design features, and overall product satisfaction were taken by patients and 
caregivers. Feedback and findings included preference for fewer buttons, clear display 
and font, and ample battery life. Future comparison of GPS devices, particularly 
watches, are of interest in order to study how likely they are to be adopted.

A recent case study described how use of a wrist-worn device was able to aid 
physicians in diagnosis, treatment decision making and prognostic monitoring of 
treatment of an older adult’s late-life depressive symptoms[53]. The patient was 
encouraged by the ability to track and visualize his own activity and sleep and 
reported positive reinforcement for remaining engaged in exercise as it noticeably 
improved his depression.

As many older adults already own wrist-worn devices demonstrated by the 
plethora of commercial wearable devices available by companies such as Apple[54], 
Fitbit[55], Garmin[56], and Huawei[57], it is no wonder that these devices are becoming the 
focus of future research that can not only support older persons with dementia, but 
also revolutionize the way we collect ‘big data’ for studying populations in 
aggregate[58].

Amazon most recently launched ‘Halo’, a wearable band and health and wellness 
tracker detecting body fat composition, sleep and activity tracking, and most uniquely, 
tone of voice analysis[59]. Voice qualities such as pitch, intensity, rhythm, tempo 
analyze and report emotion states of ‘hopeful, elated, hesitant, bored, worried, 
confused, affectionate’ for users to become more aware of their mood, interactions and 
relations throughout the day. Goals of this device are focused more on providing 
means for lifestyle changes including at-home workouts, guided meditations and sleep 
sounds.

SOCIAL MEDIA
Today more than ever, people are turning to the internet for health information. Social 
media are a valuable tool to deliver health education to different populations. 
Different platforms are available on mobile devices that facilitate information 
acquisition and sharing and the use of these by people globally are on the rise.

Studies have shown that YouTube is effective in delivering dementia education to 
older adults[60,61]. Similarly, Twitter is a novel platform for Alzheimer-related dementia 
awareness[62]. Other studies explore how social media platforms such as WhatsApp are 
becoming strong means of disseminating health information[61,63]. Further efforts in 
studying and optimizing how we use social media to recruit, disseminate and share 
health information can prove invaluable in reducing the gap in health literacy and 
ensure healthy aging and promotion of healthy outcomes.

It is important to consider the perceived usefulness of technology in the older adult 
population. Best et al[64] conducted a study showing a positive relationship in the 
perception of usefulness of computers in providing health-supporting technologies. 
Furthermore, Berkowsky et al[65] looked at different factors that predict technology 
adoption among older adults. With fifty-two older adults participating, they found 
that self-assessed abilities and computer-internet skills were predictive of individual 
willingness to adopt technologies. However most robust predictors were perceived 
value and impact on the quality of life, and confidence in ability to learn the 
technology. Therefore, in developing new technologies, consideration must be made in 
balancing functionality with complexity in order to maximize potential of technology 
adoption among the aging generation.

ARTIFICIAL INTELLIGENCE
The use of artificial intelligence, or robotic technology, has been explored over the 
years. Robots have been made to either be physically assistive (performing physical 
tasks), or socially assistive (providing social and psychological support).
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Therapeutic robots
With progression of dementia comes increased behavioral and psychological 
symptoms of dementia that can be difficult for family and caretakers to manage. Non-
pharmacologic interventions are sought after before turning to psychotropic 
medications. Therefore, therapeutic robots in form of animals may be promising forms 
of therapy that are also facility friendly as some do not allow animals to visit and are 
furthermore not limited by animal allergies.

One of the earliest examples of such social robot is PARO (comPAnion RObot), a 
baby harp seal robot developed in Japan as pet therapy for patients with dementia[66]. 
PARO is powered by artificial intelligence to respond to the user and the environment, 
can move its tail and fliggers, open and close its eyes, and make sounds similar to a 
real baby harp seal. Now an FDA approved biofeedback device, PARO’s benefits, 
including psychosocial, have been widely studied over the past ten years all over the 
world. Studies have shown PARO to be a viable alternative with therapeutic benefit in 
managing symptoms of anxiety, depression, and chronic pain in patients with 
dementia, improving sleep, social interaction and overall quality of life[67-73]. Moyle et al
[74] led one of the largest pilot studies of use of PARO at long-term care facilities in 
Australia. By using a cluster-randomized controlled trial, studying four-hundred 
participants with documented diagnosis of dementia across twenty-eight long-term 
care facilities across Australia, results revealed that participants with interaction with 
PARO (15-min sessions 3 times a week for 10 wk) were more verbally and visually 
engaged, and had improved mood states and agitation.

Ollie the baby otter was built by a team of undergraduate engineering students at 
Massachusetts Institute of Technology in 2013[75]. The prototype was created with the 
intention of being a therapy robot to help with anxiety and depression in patients with 
dementia, and more affordable than the Japanese robotic seal PARO. Similarly 
NeCoRo was designed as a robotic lap cat by a company called Omron in Japan and 
has also been the subject of research of robotherapy for older persons with 
dementia[76,77].

In December 2015, Hasbro released a line of companion pets called ‘Joy for All’ 
intended to provide stuffed animal therapy for individuals experiencing age-related 
memory loss. Now expanded into its own company: Ageless Innovation, the Joy for 
All line of robotic companion pets advertises therapeutic benefits such as decreasing 
anxiety and agitation, increased feelings of self-worth, improved mood and physical 
activity, and increased interaction with others[78]. Currently available are a golden 
retriever pup and a variety of cats all with positive testimonials from the older adult 
market.

The Hug by Laugh research project was development to support people with late 
stage dementia to amuse, comfort, engage, bring joy and improve overall wellbeing[79]. 
Hug is equipped with a beating heart and ability to play music that can be 
personalized to a favorite playlist.

Other technologies such as humanoid social robots are also being studied. One in 
particular called Kabochan was studied in 103 residents with dementia across seven 
long-term care facilities in Hong Kong. Assessed by randomized controlled trial over 
32-wk, Ke et al[80] suggest that engaging with humanoid social robots may be promising 
in changing perceived ease of use of technology and that Kabochan was about to 
reduce short-term neuropsychiatric symptoms and caregiver distress[81].

The future of robotic product designs is promising in delivering social support, 
enhancing well-being and quality of life for individuals living with dementia (Table 2). 
As more robotic product designs are developed, socially interactive robots are being 
studied more and more, providing valuable insight into features and functions that 
these technologies can serve[82].

Assistive service robots
Service robots have the potential to assist older adults with dementia by helping to 
complete everyday tasks. Equipped with video chat capabilities, such robots are also 
able to support socially by reducing isolation. Services include reminders to complete 
activities of daily living such as brushing teeth, drinking water, dressing, and taking 
medications. Others are being developed with functional arms to reach for and bring 
items to the user. With the number of innovations, it becomes important firstly to 
study preferences and perspectives of users and whether technologies will be likely to 
be accepted and adopted into assisting with care of persons with dementia.

Korchut et al[83] worked to identify challenges for service robots in consideration of 
the requirements of older persons with cognitive impairments. Based on 264 surveys 
conducted in focus groups of medical staff, potential users and caregivers across 
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Table 2 Summary of therapeutic robots

Technology 
(company) Form Functions and intentions Ref.

PARO Baby harp seal Managing psychosocial symptoms of anxiety, 
depression and social interaction

Hung et al[66], Petersen et al[67], Pu et al[68], Lane 
et al[69], Jøranson et al[70], Liang et al[71], Jøranson 
et al[72], Jøranson et al[73], and Moyle et al[74]

Ollie (Massachusetts 
Institute of Technology)

Baby otter Relieve psychosocial symptoms of dementia IEEE Spectrum[75]

NeCoRo (Omron) Lap cat Tactile and recognition sensors and feedback to 
engage individuals with dementia

Megadroid[76] and Libin and Libin[77]

Joy for All (Hasbro) Golden retriever 
pup and cats

Providing social support for individuals 
experiencing age-related memory loss

Ageless Innovation[78]

Hug by Laugh Humanoid Amuse, comfort, engage, beating heart, 
personalized music playlist, bring joy to support 
people with late-stage dementia

Hug by Laugh[79]

Kabochan Humanoid Reduce neuropsychiatric symptoms and caregiver 
distress

Ke et al[80] and Chen et al[81]

Poland and Spain, priority function requirements of service robots were related to 
reacting in emergency situations and reminders about medication. Almost 60% of 
surveys indicated reminders about boiling water, turning off the gas and lights as 
priority. Similarly, Bedaf et al[84] surveyed the preferred characteristics of service robots 
across older adults, informal and professional caregivers across The Netherlands, 
France and the United Kingdom. Expectations involved customizability of service 
robots to match user needs and preferences, and also functioning and behavior with 
qualities similar to that of a human. Wang et al[85] further documented perspectives of 
older adults and their caregivers on using home assistive robots. They found that older 
adults were curious and open to the idea of using assistive robots, provided that there 
is clear perceived need and benefit.

In sum, service robots’ ability to help older adults carry out daily activities may help 
to relieve caregiver strain and promote social relationships and cognitive support. 
However, balance needs to be maintained in order to uphold autonomy, privacy and 
dignity for the older adult.

DRIVERLESS VEHICLES
Driving is the predominant mode of transportation for older adults in the United 
States. However, driving with a compromised functional ability or lengthened reaction 
time, individuals with progressive dementia can eventually become a danger to 
themselves and others while on the road. Cessation of driving severely reduces ability 
to maintain previous social participation, and even disrupt a means to live including 
transportation to shopping and doctor appointments. Therefore, taking away a license 
to drive can severely prove a hindrance to living independently. Driving mobility may 
be composed of both either individual ability to drive or ability to obtain a ride or 
another means of transportation likely from a friend or caregiver. This added 
dependence can eventually create burden or strain on others. Automated vehicles are a 
rapidly developing technology with a spectrum of features from providing warnings 
and momentary assistance during full human operation, to transient assistance and 
support in steering or braking, to full automation.

In assessing awareness and openness in using automated vehicle technology, Oxley 
et al[86] found that despite low awareness of in-vehicle safety features among a sample 
of older adult active drivers, there was greater interest in purchasing vehicles with 
safety features when aware.

‘Waymo’ began as the Google self-driving car project in 2009 with the mission of 
facilitating safe transportation and access to mobility for those who may be unable 
to[87]. Similarly, self-driving cars by Tesla[88], General Motors[89], Toyota[90], Honda[91], and 
so many more reflect the rapid proliferation of this technology in the near future. 
‘Voyage’, a start-up company based in California, is working to develop self-driving 
technology with the mission to provide transportation for millions of senior citizens 
living in retirement communities[92].

While still in early testing phases before phasing into the market, it is unclear how it 
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will be perceived and adopted by the public. But it is clear that there is a broad range 
of potential positive impacts of automated vehicle technology in the lives of older 
adults. Even more broadly it can help bridge disparities in social and environmental 
determinants associated with health[93].

CONCLUSION
With current trends towards ‘aging in place’, technology holds promise in helping to 
maintain autonomy of persons with dementia over time. When envisioning the future 
for older adults in the context of aging in place, technologies should be developed with 
goals of supporting both autonomy and independence in addition to safety[94]. While 
dementia is indeed a spectrum of symptoms with various etiology, and there is little to 
formally diagnose, for example Alzheimer’s, until post-mortem, it is difficult to 
ascertain specific recommendations specific to each type of dementia. There is 
currently no neuropsychological assessment aimed at determining which technology 
or social media would be best suited for individuals with specific dementias. Rather, 
decision to adopt and implement technologies into everyday life is an individualized 
decision based on personal needs and goals. Creation of a formal standardized 
assessment to guide recommendations towards particular technology or social media 
is an area of future consideration and direction. Though there is indeed a limitation of 
specificity in utilization, with more scientific advancements in uncovering biomarkers 
for different dementia phenotypes, we foresee more specific recommendations to come 
in the future.

With the rise in use of technology, it also behooves us to consider ethical 
ramifications. Firstly, the existence of assistive technology has the intention of 
providing safety and assurance to help individuals be able to age in place. However, 
the mechanism of doing so introduces alternative methods of surveillance, thereby 
limiting privacy and restricting movement for persons who were once regarded 
independent. Wearable technology, home safety monitoring and location devices may 
be assumed as a breach of privacy even if the monitor is a close family member or 
friend. Be it covert or with full knowledge, or for an individual without capacity to 
make such decisions, the perceived loss of independence for the sake of maintaining a 
level of independence begs the question of how much privacy is permissible to be lost 
before crossing boundaries of invasion of privacy and autonomy. Such a balance of 
privacy vs utility needs to be addressed and taken into consideration when developing 
new technologies.

With respect to use of robotic technology, social robots’ purpose is to enhance social 
interaction. The notion of person-to-person interaction is invaluable and can never 
really be replaced but critics may argue that technology, particularly use of robotic 
technology, undermines this entire concept. However humanoid, the use of robots in 
place of humans in order to partially relieve caregiver burden is a fine line to tread. A 
case can be made, however, for robotic pets to allay negative psychological 
characteristics inherent across various stages of dementia. It can be a practical 
alternative in environments with insufficient staffing resources, allergy limitations to 
real animals, safety concerns about pet behaviors or disruptive behaviors of 
individuals towards a real animal. Notwithstanding, the progressive loss of ability to 
socialize and increased behavioral symptoms are characteristic of late dementia, 
imploring the determination of when during the course of dementia would robotic 
technology, if ever, shall be deemed appropriate regardless of severity. Work needs to 
be done to evaluate to what extent is replacement of human interaction considered 
enhancement of social interaction instead of limiting and viewed as a devaluation of 
caring.

Practical challenges in widespread adoption of gerotechnology among older adults 
include financial limitations of cost of device, installation, and monitoring. Adoption 
of such promising technologies are thereby limited foremost by economic ability to 
finance, both personally and within scope of health insurance plans. This highlights a 
burgeoning facet that needs to be addressed in the scope of health economics. Efficient, 
cost-effective distribution of this increasingly valuable resource is necessary in order to 
most effectively alleviate healthcare burden of caring for individuals with dementia. In 
terms of prioritizing public health and management of health services, looking into 
maximizing the years of healthy life from use of these technologies can elucidate a 
clearer picture of the benefits to be expected. Critics may argue that the benefits are not 
worth the price tag that comes with equipping every older adult with technologies that 
enable aging in place. More quantitative evidence to measure effectiveness of these 
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technologies can be useful in deliberating health policy efforts, focusing on aid in 
funding and finance to make technologies more affordable and thereby more available 
to beneficiaries. Partnerships with companies to lower cost of manufacturing would 
help to ultimately lower cost for consumers. Currently, many if not all health 
insurances do not cover these technologies and individuals must pay out-of-pocket. 
Further work therefore needs to be done to highlight the potential of these 
technologies to alleviate healthcare burden in order to drive healthcare policy to aid in 
funding and finance to enable people with dementia and their care-givers access to 
these services. Work also needs to be done in educating the public, via ever present 
social media, to awareness and necessity of available technologies, and for assistance 
and support on how to use the technologies.

Furthermore, in developing these technologies, preferences and sustainability across 
all stages of aging and dementia need to be considered in order to deliver high-value, 
needs-based, dementia-centered care. Technology truly has the potential of creating a 
patient-centered care home that can ensure people living with dementia have a safe, 
healthy environment to live independently for as long as possible. As such an 
interdisciplinary field, gerotechnology presents a collective endeavor to equip older 
adults with the resources to successfully age in place.

REFERENCES
World Health Organization.   Dementia. [cited Dec 31, 2020]. In: World Health Organization 
[Internet]. Available from: https://www.who.int/news-room/fact-sheets/detail/dementia

1     

Samus QM, Black BS, Bovenkamp D, Buckley M, Callahan C, Davis K, Gitlin LN, Hodgson N, 
Johnston D, Kales HC, Karel M, Kenney JJ, Ling SM, Panchal M, Reuland M, Willink A, Lyketsos 
CG. Home is where the future is: The BrightFocus Foundation consensus panel on dementia care. 
Alzheimers Dement 2018; 14: 104-114 [PMID: 29161539 DOI: 10.1016/j.jalz.2017.10.006]

2     

Mattimore TJ, Wenger NS, Desbiens NA, Teno JM, Hamel MB, Liu H, Califf R, Connors AF Jr, 
Lynn J, Oye RK. Surrogate and physician understanding of patients' preferences for living 
permanently in a nursing home. J Am Geriatr Soc 1997; 45: 818-824 [PMID: 9215332 DOI: 
10.1111/j.1532-5415.1997.tb01508.x]

3     

Lorenz K, Freddolino PP, Comas-Herrera A, Knapp M, Damant J. Technology-based tools and 
services for people with dementia and carers: Mapping technology onto the dementia care pathway. 
Dementia (London) 2019; 18: 725-741 [PMID: 28178858 DOI: 10.1177/1471301217691617]

4     

IGI Global.   What is Gerotechnology. [cited Dec 29, 2020]. In: IGI Global [Internet]. Available 
from: https://www.igi-global.com/dictionary/spinning-off-gerotechnology-business-activities/47526

5     

Chen K, Lou VWQ. Measuring Senior Technology Acceptance: Development of a Brief, 14-Item 
Scale. Innov Aging 2020; 4: igaa016 [PMID: 32617418 DOI: 10.1093/geroni/igaa016]

6     

Hane FT, Robinson M, Lee BY, Bai O, Leonenko Z, Albert MS. Recent Progress in Alzheimer's 
Disease Research, Part 3: Diagnosis and Treatment. J Alzheimers Dis 2017; 57: 645-665 [PMID: 
28269772 DOI: 10.3233/JAD-160907]

7     

Drolle E, Hane F, Lee B, Leonenko Z. Atomic force microscopy to study molecular mechanisms of 
amyloid fibril formation and toxicity in Alzheimer's disease. Drug Metab Rev 2014; 46: 207-223 
[PMID: 24495298 DOI: 10.3109/03602532.2014.882354]

8     

Seelye A, Mattek N, Sharma N, Witter P, Brenner A, Wild K, Dodge H, Kaye J. Passive Assessment 
of Routine Driving with Unobtrusive Sensors: A New Approach for Identifying and Monitoring 
Functional Level in Normal Aging and Mild Cognitive Impairment. J Alzheimers Dis 2017; 59: 1427-
1437 [PMID: 28731434 DOI: 10.3233/JAD-170116]

9     

Kamin ST, Lang FR. Internet Use and Cognitive Functioning in Late Adulthood: Longitudinal 
Findings from the Survey of Health, Ageing and Retirement in Europe (SHARE). J Gerontol B 
Psychol Sci Soc Sci 2020; 75: 534-539 [PMID: 30346591 DOI: 10.1093/geronb/gby123]

10     

Cabé N, Laniepce A, Boudehent C, Pitel AL, Vabret F. [Cognitive impairment]. Presse Med 2018; 
47: 565-574 [PMID: 29747900 DOI: 10.1016/j.lpm.2018.01.017]

11     

Austin J, Hollingshead K, Kaye J. Internet Searches and Their Relationship to Cognitive Function in 
Older Adults: Cross-Sectional Analysis. J Med Internet Res 2017; 19: e307 [PMID: 28877864 DOI: 
10.2196/jmir.7671]

12     

Ihle A, Bavelier D, Maurer J, Oris M, Kliegel M. Internet use in old age predicts smaller cognitive 
decline only in men. Sci Rep 2020; 10: 8969 [PMID: 32488153 DOI: 10.1038/s41598-020-65846-9]

13     

Frisardi V, Imbimbo BP. Gerontechnology for demented patients: smart homes for smart aging. J 
Alzheimers Dis 2011; 23: 143-146 [PMID: 21157023 DOI: 10.3233/JAD-2010-101599]

14     

Liu L, Stroulia E, Nikolaidis I, Miguel-Cruz A, Rios Rincon A. Smart homes and home health 
monitoring technologies for older adults: A systematic review. Int J Med Inform 2016; 91: 44-59 
[PMID: 27185508 DOI: 10.1016/j.ijmedinf.2016.04.007]

15     

Chung S, Woo BK. Using Consumer Perceptions of a Voice-Activated Speaker Device as an 
Educational Tool. JMIR Med Educ 2020; 6: e17336 [PMID: 32329740 DOI: 10.2196/17336]

16     

Amazon.   Alexa Smart Home: Alexa Features. [cited Dec 29, 2020]. In: Amazon [Internet]. 17     

https://www.who.int/news-room/fact-sheets/detail/dementia
http://www.ncbi.nlm.nih.gov/pubmed/29161539
https://dx.doi.org/10.1016/j.jalz.2017.10.006
http://www.ncbi.nlm.nih.gov/pubmed/9215332
https://dx.doi.org/10.1111/j.1532-5415.1997.tb01508.x
http://www.ncbi.nlm.nih.gov/pubmed/28178858
https://dx.doi.org/10.1177/1471301217691617
https://www.igi-global.com/dictionary/spinning-off-gerotechnology-business-activities/47526
http://www.ncbi.nlm.nih.gov/pubmed/32617418
https://dx.doi.org/10.1093/geroni/igaa016
http://www.ncbi.nlm.nih.gov/pubmed/28269772
https://dx.doi.org/10.3233/JAD-160907
http://www.ncbi.nlm.nih.gov/pubmed/24495298
https://dx.doi.org/10.3109/03602532.2014.882354
http://www.ncbi.nlm.nih.gov/pubmed/28731434
https://dx.doi.org/10.3233/JAD-170116
http://www.ncbi.nlm.nih.gov/pubmed/30346591
https://dx.doi.org/10.1093/geronb/gby123
http://www.ncbi.nlm.nih.gov/pubmed/29747900
https://dx.doi.org/10.1016/j.lpm.2018.01.017
http://www.ncbi.nlm.nih.gov/pubmed/28877864
https://dx.doi.org/10.2196/jmir.7671
http://www.ncbi.nlm.nih.gov/pubmed/32488153
https://dx.doi.org/10.1038/s41598-020-65846-9
http://www.ncbi.nlm.nih.gov/pubmed/21157023
https://dx.doi.org/10.3233/JAD-2010-101599
http://www.ncbi.nlm.nih.gov/pubmed/27185508
https://dx.doi.org/10.1016/j.ijmedinf.2016.04.007
http://www.ncbi.nlm.nih.gov/pubmed/32329740
https://dx.doi.org/10.2196/17336


Shu S et al. Current technology for dementia

WJP https://www.wjgnet.com 120 April 19, 2021 Volume 11 Issue 4

Available from: https://www.amazon.com/b/ref=aeg_lp_sh_d_text/ref=s9_acss_bw_cg_aegflp_md1_
w?node=17934679011&pf_rd_m=ATVPDKIKX0DER&pf_rd_s=merchandised-search-
6&pf_rd_r=WYR0W29CSXKKQ7YAF07R&pf_rd_t=101&pf_rd_p=13955371-8a01-4a1a-8e17-
c735780ef269&pf_rd_i=17934672011
Amazon.   Alexa Care Hub. [cited Dec 29, 2020]. In: Amazon [Internet]. Available from: 
https://www.amazon.com/Alexa-Care-Hub/b?ie=UTF8&node=21390531011

18     

Chiatti C, Masera F, Rimland JM, Cherubini A, Scarpino O, Spazzafumo L, Lattanzio F;  UP-TECH 
research group. The UP-TECH project, an intervention to support caregivers of Alzheimer's disease 
patients in Italy: study protocol for a randomized controlled trial. Trials 2013; 14: 155 [PMID: 
23714287 DOI: 10.1186/1745-6215-14-155]

19     

Malmgren Fänge A, Schmidt SM, Nilsson MH, Carlsson G, Liwander A, Dahlgren Bergström C, 
Olivetti P, Johansson P, Chiatti C;  TECH@HOME Research Group. The TECH@HOME study, a 
technological intervention to reduce caregiver burden for informal caregivers of people with 
dementia: study protocol for a randomized controlled trial. Trials 2017; 18: 63 [PMID: 28183323 
DOI: 10.1186/s13063-017-1796-8]

20     

Socci M, Principi A, Di Rosa M, Carney P, Chiatti C, Lattanzio F. Impact of working situation on 
mental and physical health for informal caregivers of older people with Alzheimer's disease in Italy. 
Results from the UP-TECH longitudinal study. Aging Ment Health 2021; 25: 22-31 [PMID: 31544477 
DOI: 10.1080/13607863.2019.1667295]

21     

Malmgren Fänge A, Carlsson G, Chiatti C, Lethin C. Using sensor-based technology for safety and 
independence - the experiences of people with dementia and their families. Scand J Caring Sci 2020; 
34: 648-657 [PMID: 31614031 DOI: 10.1111/scs.12766]

22     

Tile.   Find Your Keys, Wallet & Phone with Tile’s App and Bluetooth Tracker Device [cited Dec 30, 
2020]. In: Tile [Internet]. Available from: https://www.thetileapp.com/en-us/

23     

Alzheimer’s Association.   Wandering. [cited Dec 27, 2020]. In: Alzheimer’s Association [Internet]. 
Available from: https://www.alz.org/help-support/caregiving/stages-behaviors/wandering

24     

Gergerich E, Davis L. Silver Alerts: A Notification System for Communities with Missing Adults. J 
Gerontol Soc Work 2017; 60: 232-244 [PMID: 28409711 DOI: 10.1080/01634372.2017.1293757]

25     

Mangini L, Wick JY. Wandering: Unearthing New Tracking Devices. Consult Pharm 2017; 32: 324-
331 [PMID: 28595682 DOI: 10.4140/TCP.n.2017.324]

26     

MacAndrew M, Brooks D, Beattie E. NonPharmacological interventions for managing wandering in 
the community: A narrative review of the evidence base. Health Soc Care Community 2019; 27: 306-
319 [PMID: 29952044 DOI: 10.1111/hsc.12590]

27     

Neubauer NA, Azad-Khaneghah P, Miguel-Cruz A, Liu L. What do we know about strategies to 
manage dementia-related wandering? Alzheimers Dement (Amst) 2018; 10: 615-628 [PMID: 
30456289 DOI: 10.1016/j.dadm.2018.08.001]

28     

Hamm J, Money AG, Atwal A, Paraskevopoulos I. Fall prevention intervention technologies: A 
conceptual framework and survey of the state of the art. J Biomed Inform 2016; 59: 319-345 [PMID: 
26773345 DOI: 10.1016/j.jbi.2015.12.013]

29     

White EB, Montgomery P, McShane R. Electronic Tracking for People with Dementia Who Get Lost 
outside the Home: A Study of the Experience of Familial Carers. Br J Occup Ther  2010; 73: 152-159 
[DOI: 10.4276/030802210X12706313443901]

30     

Yang YT, Kels CG. Does the Shoe Fit? J Am Geriatr Soc  2016; 64: 1708-1715 [DOI: 
10.1111/jgs.14265]

31     

Lester P, Garite A, Kohen I. Wandering and Elopement in Nursing Homes: Population Health 
Learning Network. Ann Long-Term Care Clin Care Aging 2012; 20: 32-36

32     

iPropertyManagement.   Water Damage Statistics: Claim Data & Facts. [cited Dec 27, 2020]. In: 
iPropertyManagement [Internet]. Available from: https://ipropertymanagement.com/research/water-
damage-statistics

33     

D-Link.   DCH-S161 Wi-Fi Water Sensor. [cited Feb 16, 2021]. In: D-Link [Internet]. Available 
from: https://www.dlink.com/en/products/dch-s161-mydlink-wi-fi-water-sensor

34     

Moen.   Flo by Moen Smart Water Security System. [cited Feb 16, 2021]. In: Moen [Internet]. 
Available from: https://www.moen.com/flo

35     

U.   S. Fire Administration. Fire and the older adult. [cited Dec 29, 2020]. In: U.S. Fire 
Administration [Internet]. Available from: https://www.usfa.fema.gov/downloads/pdf/statistics/fa-
300.pdf

36     

Federal Interagency Forum on Aging-Related Statistics.   Older Americans 2020: Key Indicators 
of Well-Being. [cited Dec 29, 2020]. In: Federal Interagency Forum on Aging-Related Statistics 
[Internet]. Available from: https://agingstats.gov/data.html

37     

Google Store.   Nest Protect - Smart Smoke & CO Alarm. [cited Dec 29, 2020]. In: Google Store 
[Internet]. Available from: https://store.google.com/product/nest_protect_2nd_gen

38     

GoDaddy.   iGuardStove: The Automatic Stove Shut Off Device - Rated #1. [cited Dec 29, 2020]. In: 
GoDaddy [Internet]. Available from: https://iguardfire.com/?v=4326ce96e26c

39     

Advinha AM, Lopes MJ, de Oliveira-Martins S. Assessment of the elderly's functional ability to 
manage their medication: a systematic literature review. Int J Clin Pharm 2017; 39: 1-15 [PMID: 
27942949 DOI: 10.1007/s11096-016-0409-z]

40     

Pantuzza LL, Ceccato MDGB, Silveira MR, Junqueira LMR, Reis AMM. Association between 
medication regimen complexity and pharmacotherapy adherence: a systematic review. Eur J Clin 

41     

https://www.amazon.com/b/ref=aeg_lp_sh_d_text/ref=s9_acss_bw_cg_aegflp_md1_w?node=17934679011&pf_rd_m=ATVPDKIKX0DER&pf_rd_s=merchandised-search-6&pf_rd_r=WYR0W29CSXKKQ7YAF07R&pf_rd_t=101&pf_rd_p=13955371-8a01-4a1a-8e17-c735780ef269&pf_rd_i=17934672011
https://www.amazon.com/b/ref=aeg_lp_sh_d_text/ref=s9_acss_bw_cg_aegflp_md1_w?node=17934679011&pf_rd_m=ATVPDKIKX0DER&pf_rd_s=merchandised-search-6&pf_rd_r=WYR0W29CSXKKQ7YAF07R&pf_rd_t=101&pf_rd_p=13955371-8a01-4a1a-8e17-c735780ef269&pf_rd_i=17934672011
https://www.amazon.com/b/ref=aeg_lp_sh_d_text/ref=s9_acss_bw_cg_aegflp_md1_w?node=17934679011&pf_rd_m=ATVPDKIKX0DER&pf_rd_s=merchandised-search-6&pf_rd_r=WYR0W29CSXKKQ7YAF07R&pf_rd_t=101&pf_rd_p=13955371-8a01-4a1a-8e17-c735780ef269&pf_rd_i=17934672011
https://www.amazon.com/b/ref=aeg_lp_sh_d_text/ref=s9_acss_bw_cg_aegflp_md1_w?node=17934679011&pf_rd_m=ATVPDKIKX0DER&pf_rd_s=merchandised-search-6&pf_rd_r=WYR0W29CSXKKQ7YAF07R&pf_rd_t=101&pf_rd_p=13955371-8a01-4a1a-8e17-c735780ef269&pf_rd_i=17934672011
https://www.amazon.com/Alexa-Care-Hub/b?ie=UTF8&node=21390531011
http://www.ncbi.nlm.nih.gov/pubmed/23714287
https://dx.doi.org/10.1186/1745-6215-14-155
http://www.ncbi.nlm.nih.gov/pubmed/28183323
https://dx.doi.org/10.1186/s13063-017-1796-8
http://www.ncbi.nlm.nih.gov/pubmed/31544477
https://dx.doi.org/10.1080/13607863.2019.1667295
http://www.ncbi.nlm.nih.gov/pubmed/31614031
https://dx.doi.org/10.1111/scs.12766
https://www.thetileapp.com/en-us/
https://www.alz.org/help-support/caregiving/stages-behaviors/wandering
http://www.ncbi.nlm.nih.gov/pubmed/28409711
https://dx.doi.org/10.1080/01634372.2017.1293757
http://www.ncbi.nlm.nih.gov/pubmed/28595682
https://dx.doi.org/10.4140/TCP.n.2017.324
http://www.ncbi.nlm.nih.gov/pubmed/29952044
https://dx.doi.org/10.1111/hsc.12590
http://www.ncbi.nlm.nih.gov/pubmed/30456289
https://dx.doi.org/10.1016/j.dadm.2018.08.001
http://www.ncbi.nlm.nih.gov/pubmed/26773345
https://dx.doi.org/10.1016/j.jbi.2015.12.013
https://dx.doi.org/10.4276/030802210X12706313443901
https://dx.doi.org/10.1111/jgs.14265
https://ipropertymanagement.com/research/water-damage-statistics
https://ipropertymanagement.com/research/water-damage-statistics
https://www.dlink.com/en/products/dch-s161-mydlink-wi-fi-water-sensor
https://www.moen.com/flo
https://www.usfa.fema.gov/downloads/pdf/statistics/fa-300.pdf
https://www.usfa.fema.gov/downloads/pdf/statistics/fa-300.pdf
https://agingstats.gov/data.html
https://store.google.com/product/nest_protect_2nd_gen
https://iguardfire.com/?v=4326ce96e26c
http://www.ncbi.nlm.nih.gov/pubmed/27942949
https://dx.doi.org/10.1007/s11096-016-0409-z


Shu S et al. Current technology for dementia

WJP https://www.wjgnet.com 121 April 19, 2021 Volume 11 Issue 4

Pharmacol 2017; 73: 1475-1489 [PMID: 28779460 DOI: 10.1007/s00228-017-2315-2]
Vervloet M, Linn AJ, van Weert JC, de Bakker DH, Bouvy ML, van Dijk L. The effectiveness of 
interventions using electronic reminders to improve adherence to chronic medication: a systematic 
review of the literature. J Am Med Inform Assoc 2012; 19: 696-704 [PMID: 22534082 DOI: 
10.1136/amiajnl-2011-000748]

42     

Boland MV, Chang DS, Frazier T, Plyler R, Friedman DS. Electronic monitoring to assess adherence 
with once-daily glaucoma medications and risk factors for nonadherence: the automated dosing 
reminder study. JAMA Ophthalmol 2014; 132: 838-844 [PMID: 24830878 DOI: 
10.1001/jamaophthalmol.2014.856]

43     

Paterson M, Kinnear M, Bond C, McKinstry B. A systematic review of electronic multi-
compartment medication devices with reminder systems for improving adherence to self-administered 
medications. Int J Pharm Pract 2017; 25: 185-194 [PMID: 26833669 DOI: 10.1111/ijpp.12242]

44     

Hoffmann C, Schweighardt A, Conn KM, Nelson D, Barbano R, Marshall F, Brown J. Enhanced 
Adherence in Patients Using an Automated Home Medication Dispenser. J Healthc Qual 2018; 40: 
194-200 [PMID: 28749791 DOI: 10.1097/JHQ.0000000000000097]

45     

Faisal S, Ivo J, McDougall A, Patel T. Stakeholder Feedback of Electronic Medication Adherence 
Products: Qualitative Analysis. J Med Internet Res 2020; 22: e18074 [PMID: 33258778 DOI: 
10.2196/18074]

46     

Ahmad A, Chiu V, Arain MA. Users' Perceptions of an in-Home Electronic Medication Dispensing 
System: A Qualitative Study. Med Devices (Auckl) 2020; 13: 31-39 [PMID: 32104106 DOI: 
10.2147/MDER.S241062]

47     

Patel T, Ivo J, Faisal S, McDougall A, Carducci J, Pritchard S, Chang F. A Prospective Study of 
Usability and Workload of Electronic Medication Adherence Products by Older Adults, Caregivers, 
and Health Care Providers. J Med Internet Res 2020; 22: e18073 [PMID: 32348292 DOI: 
10.2196/18073]

48     

Chew S, Lai PSM, Ng CJ. Usability and Utility of a Mobile App to Improve Medication Adherence 
Among Ambulatory Care Patients in Malaysia: Qualitative Study. JMIR Mhealth Uhealth 2020; 8: 
e15146 [PMID: 32003748 DOI: 10.2196/15146]

49     

Chong KPL, Guo JZ, Deng X, Woo BKP. Consumer Perceptions of Wearable Technology Devices: 
Retrospective Review and Analysis. JMIR Mhealth Uhealth 2020; 8: e17544 [PMID: 32310148 DOI: 
10.2196/17544]

50     

Woo BKP. Dementia-Related Products on an e-Commerce Platform. JMIR Biomed Eng  2020; 5: 
e17514 [DOI: 10.2196/17514]

51     

Megges H, Freiesleben SD, Rösch C, Knoll N, Wessel L, Peters O. User experience and clinical 
effectiveness with two wearable global positioning system devices in home dementia care. Alzheimers 
Dement (N Y) 2018; 4: 636-644 [PMID: 30519629 DOI: 10.1016/j.trci.2018.10.002]

52     

Vahia IV, Sewell DD. Late-Life Depression: A Role for Accelerometer Technology in Diagnosis and 
Management. Am J Psychiatry 2016; 173: 763-768 [PMID: 27477136 DOI: 
10.1176/appi.ajp.2015.15081000]

53     

Apple.   Watch – Apple. [cited Dec 30, 2020]. In: Apple [Internet]. Available from: 
https://www.apple.com/watch/

54     

Fitbit.   Fitbit Official Site for Activity Trackers & More. [cited Dec 30, 2020]. In: Fitbit [Internet]. 
Available from: https://www.fitbit.com/global/us/home

55     

Garmin.   Garmin International | Home. [cited Dec 30, 2020]. In: Garmin [Internet]. Available from: 
https://www.garmin.com/en-US/

56     

Huawei.   HUAWEI Wearables - HUAWEI Global. [cited Dec 30, 2020]. In: Huawei [Internet]. 
Available from: https://consumer.huawei.com/en/wearables/

57     

Nelson BW, Low CA, Jacobson N, Areán P, Torous J, Allen NB. Guidelines for wrist-worn consumer 
wearable assessment of heart rate in biobehavioral research. NPJ Digit Med 2020; 3: 90 [PMID: 
32613085 DOI: 10.1038/s41746-020-0297-4]

58     

Amazon.   Amazon Halo - Health & wellness band. [cited Dec 29, 2020]. In: Amazon [Internet]. 
Available from: https://www.amazon.com/Amazon-Halo-Fitness-And-Health-Band/dp/B07QK955LS

59     

Lam NHT, Woo BKP. YouTube as a New Medium for Dementia Education Among Chinese 
Americans. Community Ment Health J 2020; 56: 435-439 [PMID: 31641910 DOI: 
10.1007/s10597-019-00493-7]

60     

Shu S, Woo BKP. The Roles of YouTube and WhatsApp in Dementia Education for the Older 
Chinese American Population: Longitudinal Analysis. JMIR Aging 2020; 3: e18179 [PMID: 
32281940 DOI: 10.2196/18179]

61     

Cheng TY, Liu L, Woo BK. Analyzing Twitter as a Platform for Alzheimer-Related Dementia 
Awareness: Thematic Analyses of Tweets. JMIR Aging 2018; 1: e11542 [PMID: 31518232 DOI: 
10.2196/11542]

62     

Shu S, Woo BKP. Digital Media as a Proponent for Healthy Aging in the Older Chinese American 
Population: Longitudinal Analysis. JMIR Aging 2020; 3: e20321 [PMID: 32543447 DOI: 
10.2196/20321]

63     

Best R, Souders DJ, Charness N, Mitzner TL, Rogers WA. The Role of Health Status in Older Adults' 
Perceptions of the Usefulness of Ehealth Technology. Hum Asp IT Aged Popul (2015) 2015; 9194: 3-
14 [PMID: 31240277 DOI: 10.1007/978-3-319-20913-5_1]

64     

Berkowsky RW, Sharit J, Czaja SJ. Factors Predicting Decisions About Technology Adoption 
Among Older Adults. Innov Aging 2018; 2: igy002 [PMID: 30480129 DOI: 10.1093/geroni/igy002]

65     

http://www.ncbi.nlm.nih.gov/pubmed/28779460
https://dx.doi.org/10.1007/s00228-017-2315-2
http://www.ncbi.nlm.nih.gov/pubmed/22534082
https://dx.doi.org/10.1136/amiajnl-2011-000748
http://www.ncbi.nlm.nih.gov/pubmed/24830878
https://dx.doi.org/10.1001/jamaophthalmol.2014.856
http://www.ncbi.nlm.nih.gov/pubmed/26833669
https://dx.doi.org/10.1111/ijpp.12242
http://www.ncbi.nlm.nih.gov/pubmed/28749791
https://dx.doi.org/10.1097/JHQ.0000000000000097
http://www.ncbi.nlm.nih.gov/pubmed/33258778
https://dx.doi.org/10.2196/18074
http://www.ncbi.nlm.nih.gov/pubmed/32104106
https://dx.doi.org/10.2147/MDER.S241062
http://www.ncbi.nlm.nih.gov/pubmed/32348292
https://dx.doi.org/10.2196/18073
http://www.ncbi.nlm.nih.gov/pubmed/32003748
https://dx.doi.org/10.2196/15146
http://www.ncbi.nlm.nih.gov/pubmed/32310148
https://dx.doi.org/10.2196/17544
https://dx.doi.org/10.2196/17514
http://www.ncbi.nlm.nih.gov/pubmed/30519629
https://dx.doi.org/10.1016/j.trci.2018.10.002
http://www.ncbi.nlm.nih.gov/pubmed/27477136
https://dx.doi.org/10.1176/appi.ajp.2015.15081000
https://www.apple.com/watch/
https://www.fitbit.com/global/us/home
https://www.garmin.com/en-US/
https://consumer.huawei.com/en/wearables/
http://www.ncbi.nlm.nih.gov/pubmed/32613085
https://dx.doi.org/10.1038/s41746-020-0297-4
https://www.amazon.com/Amazon-Halo-Fitness-And-Health-Band/dp/B07QK955LS
http://www.ncbi.nlm.nih.gov/pubmed/31641910
https://dx.doi.org/10.1007/s10597-019-00493-7
http://www.ncbi.nlm.nih.gov/pubmed/32281940
https://dx.doi.org/10.2196/18179
http://www.ncbi.nlm.nih.gov/pubmed/31518232
https://dx.doi.org/10.2196/11542
http://www.ncbi.nlm.nih.gov/pubmed/32543447
https://dx.doi.org/10.2196/20321
http://www.ncbi.nlm.nih.gov/pubmed/31240277
https://dx.doi.org/10.1007/978-3-319-20913-5_1
http://www.ncbi.nlm.nih.gov/pubmed/30480129
https://dx.doi.org/10.1093/geroni/igy002


Shu S et al. Current technology for dementia

WJP https://www.wjgnet.com 122 April 19, 2021 Volume 11 Issue 4

Hung L, Liu C, Woldum E, Au-Yeung A, Berndt A, Wallsworth C, Horne N, Gregorio M, Mann J, 
Chaudhury H. The benefits of and barriers to using a social robot PARO in care settings: a scoping 
review. BMC Geriatr 2019; 19: 232 [PMID: 31443636 DOI: 10.1186/s12877-019-1244-6]

66     

Petersen S, Houston S, Qin H, Tague C, Studley J. The Utilization of Robotic Pets in Dementia Care. 
J Alzheimers Dis 2017; 55: 569-574 [PMID: 27716673 DOI: 10.3233/JAD-160703]

67     

Pu L, Moyle W, Jones C. How people with dementia perceive a therapeutic robot called PARO in 
relation to their pain and mood: A qualitative study. J Clin Nurs 2020; 29: 437-446 [PMID: 31738463 
DOI: 10.1111/jocn.15104]

68     

Lane GW, Noronha D, Rivera A, Craig K, Yee C, Mills B, Villanueva E. Effectiveness of a social 
robot, "Paro," in a VA long-term care setting. Psychol Serv 2016; 13: 292-299 [PMID: 27195530 
DOI: 10.1037/ser0000080]

69     

Jøranson N, Pedersen I, Rokstad AM, Ihlebaek C. Change in quality of life in older people with 
dementia participating in Paro-activity: a cluster-randomized controlled trial. J Adv Nurs 2016; 72: 
3020-3033 [PMID: 27434512 DOI: 10.1111/jan.13076]

70     

Liang A, Piroth I, Robinson H, MacDonald B, Fisher M, Nater UM, Skoluda N, Broadbent E. A Pilot 
Randomized Trial of a Companion Robot for People With Dementia Living in the Community. J Am 
Med Dir Assoc 2017; 18: 871-878 [PMID: 28668664 DOI: 10.1016/j.jamda.2017.05.019]

71     

Jøranson N, Olsen C, Calogiuri G, Ihlebæk C, Pedersen I. Effects on sleep from group activity with a 
robotic seal for nursing home residents with dementia: a cluster randomized controlled trial. Int 
Psychogeriatr2020: 1-12 [PMID: 32985396 DOI: 10.1017/S1041610220001787]

72     

Jøranson N, Pedersen I, Rokstad AM, Ihlebæk C. Effects on Symptoms of Agitation and Depression 
in Persons With Dementia Participating in Robot-Assisted Activity: A Cluster-Randomized 
Controlled Trial. J Am Med Dir Assoc 2015; 16: 867-873 [PMID: 26096582 DOI: 
10.1016/j.jamda.2015.05.002]

73     

Moyle W, Jones CJ, Murfield JE, Thalib L, Beattie ERA, Shum DKH, O'Dwyer ST, Mervin MC, 
Draper BM. Use of a Robotic Seal as a Therapeutic Tool to Improve Dementia Symptoms: A Cluster-
Randomized Controlled Trial. J Am Med Dir Assoc 2017; 18: 766-773 [PMID: 28780395 DOI: 
10.1016/j.jamda.2017.03.018]

74     

IEEE Spectrum.   Ollie the Baby Otter Is a Therapy Robot That’s Actually Affordable. [cited Dec 
30, 2020]. In: IEEE Spectrum [Internet]. Available from: 
https://spectrum.ieee.org/automaton/robotics/medical-robots/mit-ollie-the-baby-otter-therapy-robot

75     

Megadroid.   Necoro. [cited Dec 30, 2020]. In: Megadroid [Internet]. Available from: 
https://www.megadroid.com/Robots/necoro.htm

76     

Libin AV, Libin EV. Person-robot interactions from the robopsychologists’ point of view: The 
robotic psychology and robotherapy approach. Proc IEEE  2004; 92: 1789-1803 [DOI: 
10.1109/JPROC.2004.835366]

77     

Ageless Innovation.   The official site of Joy for All robotic therapy pets. [cited Dec 19, 2020]. In: 
Ageless Innovation [Internet]. Available from: https://agelessinnovation.com/

78     

Hug by Laugh.   Laugh Project. [cited Dec 30, 2020]. In: Hug by Laugh [Internet]. Available from: 
https://Laughproject.info/home-2/hug/

79     

Ke C, Lou VW, Tan KC, Wai MY, Chan LL. Changes in technology acceptance among older people 
with dementia: the role of social robot engagement. Int J Med Inform 2020; 141: 104241 [PMID: 
32739611 DOI: 10.1016/j.ijmedinf.2020.104241]

80     

Chen K, Lou VW, Tan KC, Wai MY, Chan LL. Effects of a Humanoid Companion Robot on 
Dementia Symptoms and Caregiver Distress for Residents in Long-Term Care. J Am Med Dir Assoc 
2020; 21: 1724-1728. e3 [PMID: 32713772 DOI: 10.1016/j.jamda.2020.05.036]

81     

Koutentakis D, Pilozzi A, Huang X. Designing Socially Assistive Robots for Alzheimer's Disease 
and Related Dementia Patients and Their Caregivers: Where We are and Where We are Headed. 
Healthcare (Basel) 2020; 8 [PMID: 32225117 DOI: 10.3390/healthcare8020073]

82     

Korchut A, Szklener S, Abdelnour C, Tantinya N, Hernández-Farigola J, Ribes JC, Skrobas U, 
Grabowska-Aleksandrowicz K, Szczęśniak-Stańczyk D, Rejdak K. Challenges for Service Robots-
Requirements of Elderly Adults with Cognitive Impairments. Front Neurol 2017; 8: 228 [PMID: 
28620342 DOI: 10.3389/fneur.2017.00228]

83     

Bedaf S, Marti P, De Witte L. What are the preferred characteristics of a service robot for the elderly? 
Assist Technol 2019; 31: 147-157 [PMID: 29125807 DOI: 10.1080/10400435.2017.1402390]

84     

Wang RH, Sudhama A, Begum M, Huq R, Mihailidis A. Robots to assist daily activities: views of 
older adults with Alzheimer's disease and their caregivers. Int Psychogeriatr 2017; 29: 67-79 [PMID: 
27660047 DOI: 10.1017/S1041610216001435]

85     

Oxley J, Charlton J, Logan D, O'Hern S, Koppel S, Meuleners L. Safer vehicles and technology for 
older adults. Traffic Inj Prev 2019; 20: S176-S179 [PMID: 31674855 DOI: 
10.1080/15389588.2019.1661712]

86     

Waymo.   Home – Waymo. [cited Dec 31, 2020]. In: Waymo [Internet]. Available from: 
https://waymo.com/

87     

Tesla.   Autopilot. [cited Dec 31, 2020]. In: Tesla [Internet]. Available from: 
https://www.tesla.com/autopilot

88     

General Motors.   Putting Self-Driving Cars On The Roads. [cited Dec 31, 2020]. In: General Motors 
[Internet]. Available from: https://www.gm.com/our-stories/self-driving-cars.html

89     

Toyota.   Toyota Concept-i. [cited Dec 31, 2020]. In: Toyota [Internet]. Available from: 
https://www.toyota.com/concept-i/

90     

http://www.ncbi.nlm.nih.gov/pubmed/31443636
https://dx.doi.org/10.1186/s12877-019-1244-6
http://www.ncbi.nlm.nih.gov/pubmed/27716673
https://dx.doi.org/10.3233/JAD-160703
http://www.ncbi.nlm.nih.gov/pubmed/31738463
https://dx.doi.org/10.1111/jocn.15104
http://www.ncbi.nlm.nih.gov/pubmed/27195530
https://dx.doi.org/10.1037/ser0000080
http://www.ncbi.nlm.nih.gov/pubmed/27434512
https://dx.doi.org/10.1111/jan.13076
http://www.ncbi.nlm.nih.gov/pubmed/28668664
https://dx.doi.org/10.1016/j.jamda.2017.05.019
http://www.ncbi.nlm.nih.gov/pubmed/32985396
https://dx.doi.org/10.1017/S1041610220001787
http://www.ncbi.nlm.nih.gov/pubmed/26096582
https://dx.doi.org/10.1016/j.jamda.2015.05.002
http://www.ncbi.nlm.nih.gov/pubmed/28780395
https://dx.doi.org/10.1016/j.jamda.2017.03.018
https://spectrum.ieee.org/automaton/robotics/medical-robots/mit-ollie-the-baby-otter-therapy-robot
https://www.megadroid.com/Robots/necoro.htm
https://dx.doi.org/10.1109/JPROC.2004.835366
https://agelessinnovation.com/
https://Laughproject.info/home-2/hug/
http://www.ncbi.nlm.nih.gov/pubmed/32739611
https://dx.doi.org/10.1016/j.ijmedinf.2020.104241
http://www.ncbi.nlm.nih.gov/pubmed/32713772
https://dx.doi.org/10.1016/j.jamda.2020.05.036
http://www.ncbi.nlm.nih.gov/pubmed/32225117
https://dx.doi.org/10.3390/healthcare8020073
http://www.ncbi.nlm.nih.gov/pubmed/28620342
https://dx.doi.org/10.3389/fneur.2017.00228
http://www.ncbi.nlm.nih.gov/pubmed/29125807
https://dx.doi.org/10.1080/10400435.2017.1402390
http://www.ncbi.nlm.nih.gov/pubmed/27660047
https://dx.doi.org/10.1017/S1041610216001435
http://www.ncbi.nlm.nih.gov/pubmed/31674855
https://dx.doi.org/10.1080/15389588.2019.1661712
https://waymo.com/
https://www.tesla.com/autopilot
https://www.gm.com/our-stories/self-driving-cars.html
https://www.toyota.com/concept-i/


Shu S et al. Current technology for dementia

WJP https://www.wjgnet.com 123 April 19, 2021 Volume 11 Issue 4

Honda.   Automated Drive. [cited Dec 31, 2020]. In: Honda [Internet]. Available from: 
https://global.honda/innovation/automated-drive/detail.html

91     

Voyage.   Delivering on the promise of self-driving cars. [cited Dec 31, 2020]. In: Voyage [Internet]. 
Available from: https://voyage.auto/

92     

Dean J, Wray AJ, Braun L, Casello JM, McCallum L, Gower S. Holding the keys to health? BMC 
Public Health 2019; 19: 1258 [PMID: 31510986 DOI: 10.1186/s12889-019-7580-9]

93     

Rogers WA, Mitzner TL. Envisioning the Future for Older Adults: Autonomy, Health, Well-being, 
and Social Connectedness with Technology Support. Futures 2017; 87: 133-139 [PMID: 28458395 
DOI: 10.1016/j.futures.2016.07.002]

94     

https://global.honda/innovation/automated-drive/detail.html
https://voyage.auto/
http://www.ncbi.nlm.nih.gov/pubmed/31510986
https://dx.doi.org/10.1186/s12889-019-7580-9
http://www.ncbi.nlm.nih.gov/pubmed/28458395
https://dx.doi.org/10.1016/j.futures.2016.07.002


Published by Baishideng Publishing Group Inc 

7041 Koll Center Parkway, Suite 160, Pleasanton, CA 94566, USA 

Telephone: +1-925-3991568 

E-mail: bpgoffice@wjgnet.com 

Help Desk: https://www.f6publishing.com/helpdesk 

https://www.wjgnet.com

© 2021 Baishideng Publishing Group Inc. All rights reserved.

mailto:bpgoffice@wjgnet.com
https://www.f6publishing.com/helpdesk
https://www.wjgnet.com



