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Introduction: InnovativeAssistiveHealthTechnology (AHT)has thepotential to improve thequalityof life for
people with dementia or their families. Although development is in its preliminary stages, research shows
first promising results. Despite such progress, we are still to observe widespread integration of technology
into communities. If society is to benefit from innovative AHT to assist people with dementia and their
caregivers, we must deepen our understanding of the needs, barriers, and enablers of innovative AHT.
Methods: In March 2015, multinational focus groups were undertaken to identify the barriers, enablers,
stakeholder actions, and a future perspective for the use of AHT in dementia. This exploratory study was
carried out in preparation of the first World Health Organization Ministerial Conference on the Global
Action against Dementia.
Results: The focus group study identified that innovative AHT for people with dementia and caregivers is
at an early stage of development; however, there is substantial promise across a range of different care
needs. Focus group discussions identified internationally relevant barriers and enablers for the devel-
opment of innovative AHT centring on an improved understanding for needs in dementia.
Conclusion: There are many diverse barriers to the development of innovative AHT but none that appear
insurmountable regarding the enablers that were mentioned. There is now an overriding imperative for a
systematic, coordinated multistakeholder approach with the needs of people with dementia and their
caregivers as the centerpiece.
� 2016 Published by Elsevier Inc. on behalf of AMDA e The Society for Post-Acute and Long-Term Care

Medicine.
The global prevalence of dementia is estimated to be 47.5 million,
and this will increase substantially in the years ahead, reaching 135
million by 2050.1 The socioeconomic burden that dementia exerts on
society as a whole has made it a public health priority.2e4 There is an
urgent need for solutions to address unmet needs for people with
dementia and their family caregivers.5 Dementia is expected to affect
all regions of the world with the greatest increase in numbers ex-
pected in lower and middle-income countries.1 To bridge the gap
between care and need, solutions must be relevant, flexible, and cost-
effective. One potential solution to address these needs is the use of
innovative Assistive Health Technology (AHT).
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The World Health Organization (WHO) defines AHT as “the appli-
cation of organized knowledge, skills, procedures and systems related
to the provision of Assistive Health Products.” Assistive Health Products
are a subset of health products that include any form of an external tool,
whether specially designed and produced or generally available, whose
primary purpose is to maintain or improve an individual’s functioning
and independence, facilitate participation, and enhance overall well-
being. There are several types of innovative technology available,
including phones, computers, and television, which have potential to
improve the quality of life for people with dementia or their families.
Although development is in the preliminary stages, there have already
been promising results of the use of this technology. For example,
beneficial effects have been found on caregiver well-being with
Internet-based interventions6 and memory improved for people with
dementia through the use of electronic memory aids.7

Despite such progress, previous work suggests the development of
AHT faces substantial challenges from concept initiation to upscaling
and community integration. For example, the difficulties in devel-
oping AHT have been demonstrated in recent trials with high dropout
-Acute and Long-Term Care Medicine.
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rates.8 Multiple reasons have been found why people with dementia
withdraw or decline to take part in AHT trials, including an unwill-
ingness to risk disruption to existing services andmisconceptions that
the use of AHT requires specialist training.9 Further, even for devel-
oped AHT there are still substantial barriers regarding awareness, and
given the complexity of health services, integrationwith local services
can be lacking.9,10

Given these multifactorial issues, a deeper understanding of the
needs, barriers, and enablers of innovative AHT from the perspective of
multiple stakeholders is needed. Because the use of innovative tech-
nology holds promise for addressing the needs of people with de-
mentia and their caregivers to improve their quality of life, an
exploratory study was conducted in preparation for the first WHO
Ministerial Conference on the Global Action against Dementia (http://
www.who.int/mediacentre/dementia-conference-live/2015/en). The
aim of this study was to identify the barriers, enablers, and a future
perspective for the use of AHT across different stakeholders in different
regions to improve innovation and implementation of technology.

Methods

Design Focus

Thiswas a qualitative study based on the results of focus groups. The
focus groups were conducted using convenience sampling and
composed of awide range of stakeholders, such as representatives from
industry, government, academia, and people living with dementia.

Description of Participants

Two types of focus groups were conducted. Focus group A with
people with dementia was part of an ongoing discussion of Alzheimer
Disease International (ADI) with members of the Dementia Alliance
International (DAI), a multinational nonprofit group of people with
dementia. An online video interview was conducted and recorded
with the approval of the people with dementia involved so that the
data could be used for the present study. This interview was chaired
by a representative of ADI who they knew very well and who has
considerable experience in facilitating group discussions among
people with dementia from the DAI, in several fields including tech-
nology. Questions addressed 4 specific aspects of technology and de-
mentia (see Supplementary Table 1). The second focus group type
(focus groups B to G) was organized in 6 different countries. The aim
was to include representatives of industries, policymakers, care pro-
viders, regulators, researchers, and research funders in different
geographical and income settings (n ¼ 8e12). These focus groups
were moderated by a person with experience in the field of dementia
and innovative technology and with experience to facilitate a focus
group discussion. Before any of the sessions took place, participants
were encouraged to readmaterial on important technology that might
already have been used by people with dementia and their caregivers
divided according to the stage of dementia.3

Description of How the Data Were Collected

All focus group sessions (groups A to G) lasted for approximately
120 minutes. The moderator running the session made a recording of
the session and subsequently summarized the discussion and trans-
lated the summary into English when required. This text was pre-
sented to the group of stakeholders participating in the focus groups
to check whether the points that were discussed were adequately
summarized. The focus group questions covered topics regarding “the
needs of people with dementia”, “barriers and enablers of develop-
ment,” and “next steps” (see Supplementary Table 1).
Analyses

Two independent reviewers systematically analyzed the data. Each
statement included in the focus group reports was coded and themes
were identified through the use of a coding tree. Once each of the
reviewers independently screened the focus group information, data
were compared for consistency and accuracy. Disagreements were
resolved through discussions.
Results

The people with dementia participating in focus group A were
from 2 higher-income country settings (n ¼ 4 people): United States
(n ¼ 2 people) and Australia (n ¼ 2 people). The stakeholder focus
groups were conducted across 6 different country settings (n ¼ 62
persons), including 4 higher-income country settings: Canada
(n ¼ 15), Japan (n ¼ 3), Netherlands (n ¼ 13), and United Kingdom
(n ¼ 12) alongside 2 middle-income country settings: China (n ¼ 12)
and India (n ¼ 7). Stakeholders included representatives working in
industry, academic researchers, regulators, research funders, policy
makers, formal care providers (eg, health specialists, social workers,
and physicians) and family caregivers. See Table 1 for further details of
the focus group sessions.
AHT and the Needs of People With Dementia

Focus group participants appreciated the potential of existing and
future technologies to address unmet dementia needs; however, they
addressed different types of barriers at different stages of the disease.
See Table 2 for a summary of the key needs identified.

Across all focus groups, there was interest in monitoring and
improving activities of daily living (ADLs) and health. There was also a
specific interest in innovative AHT to facilitate caregiving tasks. For
each, see Table 2 for further details. The potential of technology to
address basic needs of people with dementia, such as toileting and
feeding, was mentioned across all country settings. However, more
sophisticated technologies for addressing the needs of people with
dementia and their caregivers were mentioned in higher-income
country settings.

“Application of existing assistive technologies such as bed
monitoring for wetness and movement, GPS, and monitoring of
calorie and fluid intake in hospitals and care homes would be of
huge benefit to people with dementia and care staff to improve
hospital outcomes and experiences for people with dementia.”

UK focus group.

Another need in which technology might have potential is the
need for independence and mobility. Technology was mentioned for
the monitoring of behavior inside the home, for example to monitor
falls, and Global Position Satellite (GPS) technology for outside the
home. However, concerns were raised about the reliabilities of such
devices, especially by stakeholders in both middle-income country
settings that participated in the study.

One prominent need was the use of AHT to provide social
engagement and entertainment.

“.Integrated use of applications in the field of fun, information,
social activities, and contacts with the social network of families,
peers, and other important persons.”

Netherlands focus group.

Other key needs identified included the improvement of cognitive
functioning and interventions that could assist in the early diagnosis
of dementia (for an overview see Table 2).
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Table 1
Focus Group Study Design Details Including Country, Setting, Moderator, and Participant Details: Focus Group Details for 6 of the Focus Group Sessions RunWith a Number of
Different Stakeholders Present and the Single Focus Group Session Conducted With People With Dementia

Focus Group Setting and Moderator Details Focus Group Participant Details

Country (Focus Group Letter) Interview Setting Stakeholders Present Total Number of Participants

Individuals from Australia and USA (A) Meeting held online People with dementia (n ¼ 4) N ¼ 4
(Plus 1 moderator)

Canada (B) Hotel meeting room Alzheimer’s society (n ¼ 3)
Research/University (n ¼ 7)
Industry (n ¼ 2)
Health care providers (n ¼ 3)

N ¼ 15
(Plus 1 moderator)

China (C) Collaborating Center for Research
and Training in Mental Health

Industries (n ¼ 3),
Policymakers (n ¼ 2),
Care providers (specialists, primary care
physicians, social workers) (n ¼ 3),

Researchers (n ¼ 3),
Regulators, and research funders (n ¼ 1)

n ¼ 12
(Plus a moderator)

India (D) Medical college Medical professionals (n ¼ 5)
Non-governmental campaigner (n¼1)
Social services (n ¼ 1)

n ¼ 7
(Plus a chairperson and moderator)

Japan (E) WHO premises Industry/retail (n ¼ 2),
Medical professionals (n ¼ 1)

n ¼ 3
(Plus a moderator)

Netherlands (F) Alzheimer society building Industry (n ¼ 5),
Care providers (n ¼ 3),
Research (n ¼ 3),
Research funds (n ¼ 2)

n ¼ 13
(Plus a moderator)

United Kingdom (G) Alzheimer’s Society, Devon House Industry/retail (n ¼ 4),
Alzheimer’s society (n ¼ 4),
University research (n ¼ 2),
Carer (n ¼ 2)

n ¼ 12
(Plus a moderator and minute taker)
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Barriers and Enablers for the Use of Innovative AHT

Our Focus Group analyses identified 6 key barriers to the devel-
opment of AHTs in dementia. These included the following: (1) to raise
awareness and reduce stigma, (2) to improve accessibility and
affordability of technology, (3) to integrate with existing services, (4)
to increase collaborative approaches and make people with dementia
an integral part of the process, (5) to account for disease progression,
Table 2
Needs Regarding Existing and New Technologies for People With Dementia and Their
Discussions Identified 8 KeyWays ThroughWhich Existing or Future Technologies Could Im
Example From Focus Groups Wherever Possible

Need for Innovative Assistive Health
Technologies From People With Dementia
and Their Caregivers

Existing Technology Comments, Focus G

Early diagnosis

Monitor and improve ADL For persons with severe dementia, care i
important. They may need assistive tec
feeding, and preserving nutrition. Chin

Monitor and improve health There is a need for convenience tools su
LED magnifier and shoe horn. India

Improve cognitive functioning

Independence GPS technology to improve freedom of m
better use of transportation as well as i
and prevention of wandering. Netherl

Mobility Mobility aids are needed, such as wheel c
hoists.

India
Social engagement/entertainment Integrated use of applications in the field

information, social activities, and conta
network of families, peers, and other i
Netherlands

Facilitate caregiver tasks
and (6) to facilitate and develop implementation of innovative AHT.
See Table 3 for examples of these barriers and enablers mentioned by
the Focus Groups.

Barrier and Enabler 1: Raise Awareness and Reduce Stigma

Focus group participants indicated a strong need regarding aware-
ness of the availability of AHT and to reduce stigma of using it. It was
Caregivers: Examples From Focus Group Discussions. Analysis of Our focus Group
proveWithin Dementia Communities. For Each Key Theme, we Highlight 1 Specific

roup Country Future Technology Comments, Focus Group Country

Technology for early recognition of dementia, eg, portable
screening device or APPs for smart phones. China

s extremely
hnology for
a

Maintaining good health to prevent crisis admission into
hospital or residential care is a priority; there is little point
in other technologies if health is declining. Hydration,
nutrition, etc. UK

ch as handheld There is a need for devices that address issues with safety,
hygiene, hearing, vision, and memory. India

Use technology to train/help people with short-term
memory problems. Canada

ovement and
n case of detection
ands
hairs, walkers, and Effective and comfortable personal mobility system could

be realized if we could use auto driving technologies of
automobile. Japan

of fun,
cts with the social
mportant persons.

We should develop technology to help overcome social
isolation with use of holograms or robots. Canada

We need to support the ability of family members to remain
in the workforce; for example, increase their use of
technology to better support their relative with dementia
to communicate care plans. Canada



Table 3
Barriers and Enablers to Innovation in Assistive Health Technologies: Examples From Focus Group Discussions. Analysis of Our Focus Group Discussions Identified 6 Key
Barriers and Enablers Regarding Innovation in Assistive Health Technologies. For Each, we Provide specific Examples, see Results Section for More Details

Key Barriers and Enablers Barriers Enabler

Raise awareness and reduce stigma I think it comes back to education that starts from the time
you’re diagnosed to when you go back and see your GP
they don’t refer you to anybody, you’ve got to find that
yourself. What to find, where to go, who to see, who to get
involved with? You sit down and just want to die
basically. People with dementia

Need to educate and promote technology to health and
social care staff to raise awareness and improve access.
Health Education England has a role to play. UK

Improve accessibility and affordability
of technology

The participants were unanimous in stating that the cost of
the existing technology assisted devices in India is
prohibitively expensive. India

Government is not actively involved. The existing scheme
for reimbursement has recently been withdrawn. The lack
of positive reinforcement is a barrier to accessibility.
Netherlands

Integrate with existing services The views of service providers are not adequately addressed
and taken into consideration during the technology
development. China

Educating people with dementia, carers, and health care
professionals on what technology is available to support.
Health Education England has a role to play here. UK

Increase collaborative approaches
including people with dementia

The question I have of all these technologies is how many
companies that produce these items actually have
someone with dementia that can tell them before they
make them about the symptoms? They make these things
and we have to adapt to them and not the other way
around. People with dementia

Consumer organizations could be supported (for instance by
insurance companies or bymeans of a social enterprise) to
involve people with dementia and caregivers in the
development and implementation of technology.
Netherlands

Account for disease progression Dementia severity increases and this can be a barrier to use
of technology that does not adapt to the ever-increasing
severity of the disease. Canada

The person with dementia’s need for assistance by
technology increases as the disease progresses, and as
severity increases, the “customer” for technology shifts
from the person with dementia, to the caregiver. UK

Facilitate and develop implementation
of innovative AHT

Reasons to invest are low and it is easy to plagiarize when
product goes to trial. UK

Create incentives and remove barriers to innovation:
reviews of incentives and barriers to innovation address
priority areas while reviews of organizations and
programs will ensure innovation ecosystem remains
aligned with current priorities and needs. Canada
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clear that the social acceptance of AHT devices is a significant barrier to
use. Consumers are reluctant to use technologies that are marketed for
or label people as “dementia patients.” Therefore, without the accep-
tance of peoplewith dementia and their familymembers to use devices,
there remains an important barrier to development.

To address the issues regarding awareness and education, focus
group discussions highlighted a number of stakeholders who could
take action and improve the promotion of the use of innovative
technology, includingmedia, government, public health bodies, health
care organizations, and industry. Specific solutions suggestedwere the
use of dementia champions, or to develop a dedicated television
channel to increase awareness and reduce stigma.

Barrier and Enabler 2: Improve Accessibility and Affordability of
Technology

Focus group discussions frequently highlighted issues regarding
accessibility and affordability; this was not limited to middle-income
country settings. Even where individuals could afford interventions, it
is often not clear which interventions would be most suitable for a
given personwith dementia and, therefore, people can be reluctant to
spend large sums of money speculatively.

To address issues regarding accessibility and affordability, focus
group discussions highlighted a number of stakeholders; for example,
those working in the technology industry or health care providers,
who could take action on these points. Ideas that were mentioned
were to allow people to pay to try products before buying or to offer
the option to rent products. In addition, free basic support on for
example Internet and mobile platforms should be provided.

Barrier and Enabler 3: Integrate With Existing Services

Focus group discussions highlighted that, at the moment, innova-
tive health technology is not sufficiently integrated into communities.
There is also a concern that technology will replace human contact or
face-to-face social services, rather than complement them. In
addition, health professionals do not have sufficient knowledge on the
opportunities and availability of technology.

“Care workers are not technology oriented. They themselves are
often ‘late adapters’ of new technology.”

Netherlands focus group.

To address issues regarding integrationwith existing services, focus
group discussions suggested that actionwas required from a number of
stakeholders including health care organizations and industry.
Increasing communication between health care organizations and
those developing assistive health technologies would be one potential
enabler. Health care professionals could be trained to support people
with dementia and their caregivers to identify relevant AHT.

Barrier and Enabler 4: Increase Collaborative Approaches and Make
People With Dementia an Integral Part of the Process

The focus groups emphasized a need for a multistakeholder
approach for the development and implementation of innovative AHT.
This includes, for example, health care organizations, health care
professionals, industry, insurance companies, governments, and
communities. In particular, people with dementia need to be included,
because they do not feel their views are properly taken into account.

Focus group discussions highlighted the vital role of communica-
tion between stakeholders and people with dementia and their
caregivers. Although technology might be very sophisticated, if it does
not address the needs of those for whom they are developed in an
appropriate way, it will not be used. Caregivers appear willing to
evaluate innovative AHT from the outset.

Barrier and Enabler 5: AHT Must Account for Disease Progression

Akey theme fromanumberof the focus groupswas that dementia is
a heterogeneous condition: needs differs from person to person and
change over time. In addition, the progressive changes that occur in
dementia mean that it is unlikely that one product can meet the needs
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during the whole disease course. This in itself poses a considerable
challenge to those developing AHT, as a one-fits-all approach is unlikely
to work.

Focus group sessionshighlighted adesire to target theneeds of people
with dementia across the disease course. For example, at the beginning,
AHTs that can help recognize dementia is of particular interest. In later
stages, triggers for behavioral problems are of interest and ultimately
AHTs that can address aspects of ADL would be of significant use.

Barrier and Enabler 6: Facilitate and Develop Implementation of
Innovative AHT

A need for investment incentives and market competition need for
companies to take on the risk of product development was high-
lighted. Products may not always work 100% of the time, and where
products function well, social stigma or affordability and accessibility
can stifle the business development incentives and act as barriers to
their development and use. For those working in the development of
AHT, barriers included a lack of patent protection and a disconnect
between innovators and resources.

Focus group discussions highlighted the role of governments to
take stewardship to stimulate the development of appropriate inno-
vative technology to fulfil the needs of peoplewith dementia and their
caregivers.
Fig. 1. Summary figure of needs enablers and stakeholders highlighted in focus group se
questions 1 and 2, whereas Section B (light green) describes some of the barriers and enable
take action (either specifically mentioned within focus group session or inferred from quot
Discussion

This study focused on the barriers, enablers, and a future perspec-
tive for the use of AHTacross different stakeholders in different regions
to improve innovation and implementation of technology. Focus group
discussions in 6 high- andmiddle-income countries showed that there
is strong interest in the development of innovative AHTs to help
address a variety needs of people with dementia and their caregivers.
To address these needs, different technologies will be needed for
different stages of dementia, and at the same time covering simple
health needs to sophisticated smart home technology.

Specific barriers and enablers for the development of innovative
technology are related to the following themes: (1) raise awareness
and reduce stigma, (2) improve accessibility and affordability of
technology, (3) integrate with existing services, (4) increase collabo-
rative approaches andmake people with dementia an integral part of the
process, (5) account for disease progression, and (6) facilitate and
develop implementation of innovative AHTs. It is clear that the mul-
tistakeholder approach to AHT is not yet optimal for product devel-
opment. There is an underlying need to involve people with dementia
in the first place, together with a wide variety of stakeholders in the
further development (Figure 1).

There are a number of methodological limitations of the work
conducted. This study was focused on higher- and middle-income
ssions. Section A (light blue) describes some of the prominent needs highlighted in
rs. Section C (dark green) describes suggestions of the specific stakeholders required to
e).
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countries including different regions of North America, Europe, and
Asia. Three of the focus groups the interview summaries (China,
Japan, and Netherlands) were translated into English by the
moderator. The internal validity of the summaries was optimized
through sending the summary to participants afterward for verifi-
cation. The discussions were not typed verbatim and officially
translated, because this was designed as a first preliminary study.
Also, the validity might have been challenged, when translators and
researchers not familiar with the field and cultural context would
have interpreted the data themselves. It must be noted that because
this work represents a first pilot study group, sizes were relatively
small. Future studies with greater numbers of participants are
required to confirm and elaborate the opinions identified within
this work.

The use of innovative AHT holds considerable potential to address
unmet needs of people with dementia or their caregivers. AHT is of
particular interest across public health bodies, governments,
academia, industry, and the target group itself. Interventions can use
worldwide infrastructures that allow unparalleled accessibility. For
example, there are currently 7 billion telephone subscriptions
worldwide (including 78% of the world total in the developing
world) and some 2.9 billion persons with access to the Internet.11

Despite this, the potential for such devices to address the needs of
people with dementia and their caregivers to date has not been
realized. This may be explained in part by prohibitive barriers out-
lined within this study.

There are substantial challenges of the successful development
of AHT for people with dementia and a multistakeholder approach
appears vital. One of the key barriers is that people with dementia
are not considered enough in the development process, but all
stakeholders have a need and interest for this to occur. The bottom
line from recent research reviews is that AHT can be cost-effective
and can substantially improve outcomes.12e14 One strength of AHT
development is that development and scaling up is feasible quicker
than can be achieved with pharmaceutical development (drug
development time takes an average of 12.6 years with a 0.5%
success rate in the field of dementia).15 Efficacy without accessi-
bility is still short of a true solution and the challenge could be
compared with how Fleming needed Florey to ultimately realize
the potential of penicillin through worldwide scalability. Focus
groups called for examples of good development and imple-
mentation of interventions so stakeholders are persuaded of the
potential of AHT research output, but these are lacking in number.
We need a research system that integrates into practice from the
outset. Further, there are crucial lessons to be learned from disci-
plines such as gerontology and neuropsychology regarding the
behavior and cognitions of older people with regard to technology
and from the development of AHT in other fields. For example,
previous studies within older populations have indicated that the
use of AHT does have positive perceptions, but use may depend on
health status and that there is no “one-fits-all” approach.16 The
importance of human interaction in older persons cannot be un-
derstated: an important ethical consideration is to address con-
cerns that technology will replace this. In other public health
interests, numerous Internet-based interventions have demon-
strated both usability and impact, such as abstinence in smoking
cessation.17 Likewise, the use of information and communication
technology in cancer prevention and control is becoming well
established with more than 100 programs now developed.18

However, across all of the programs tested, generalizability of
findings is a major concern. Thus, it is important that the strengths
and weaknesses of these approaches are taken into account for the
development and implementation of innovative technology for
people with dementia and their caregivers. For a truly global reach;
accessibility and affordability are crucial. Such a challenge is not
insurmountable, but success may depend on making use of the
resources and infrastructure around us.

Conclusion

This study demonstrates that although innovative AHT for people
with dementia and caregivers is at an early stage of development,
there is substantial promise across a range of different care needs.
There are many current barriers to the successful development of
innovative AHT, but none appear insurmountable regarding the en-
ablers that were mentioned. There is an overriding imperative for a
systematic, coordinated multistakeholder approach with the needs of
people with dementia and their caregivers as the centerpiece.
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