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01//Summary

Introduction

During 2017 ForViva were engaged in discussions with North Star Solar (NSS) about solar energy and
battery storage solutions. These discussions also highlighted a shared interest in the potential use of
‘passive sensor’ technology to provide an additional level of assurance for vulnerable (particularly
ageing) people living independently.

Meeting the challenges of an ageing population is a major consideration within the housing sector. For
NSS, it was recognised that the solution being developed to support energy products could be
extended to include a sensor based assistive technology solution. This opportunity was also of interest
to NSS's technology provider Amplex (Denmark).

ForViva approached Knowsley Council (KMBC) to discuss the possibility of a pilot in Stockbridge
Village [then under the Villages Housing brand but now transferred to ForHousing]. A joint funding
model was agreed between ForViva and KMBC.

Alongside, NSS commissioned this independent evaluation which has been prepared by Firas Sarhan
(Director) — Centre of Excellence for Technology Enhanced Care (CETEC) at Barnet and Southgate
College.

This study aimed to understand and validate the potential of passive sensor technology in:

« enabling people to remain living independently in their own home (delaying ‘step-up’ to more
intensive housing/care provision),

« reducing the need for social care,
« informing future housing service re-design,

« preventing health issues caused by lifestyle and the living environment (subject to the
availability of NHS data).

The pilot commenced in October 2017 with a phased uptake of 32 units. The solution was provided free
of charge.

The pilot was targeted at tenants (primarily over 75 years of age) who were living independently and
alone but with a dependency on an unpaid carer — normally a family member or close friend (the
‘Nominated Person’ or NP).

A proactive engagement approach (regular phone calls / contact with participating NPs) was followed
until June 2018. A change to a more hands-off (responsive only) approach was then followed to assess
longer term sustainability.

Firas Sarhan completed a number of visits to meet and interview participants (ForHousing tenants and
their NPs).

Initial ‘Phase 1' visits and interviews were focused on the expectations of participants along with initial
perceptions of the technology and early learnings. ‘Phase 2’ visits started 12 months after installation
and were focused more on the NPs’ experience and outcomes achieved. The final visit in preparation for
this report was completed in February 2019.
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Providing a central management system for the streetlight is not just about control and maintenance - it's good for
business, great for the environment and a necessity for the future.

The ForHousing App

The pilot, required participating tenants to have a proactive NP (unpaid carer) who owned a smartphone
able to download and run the ForHousing app (ios or android).

Participants could choose from a variety of passive sensors (movement, door, temperature, humidity,
etc) which communicated with a central GSM enabled HUB. Standard alarm thresholds were set within
the solution but with flexibility for adjustment and personalisation e.g. based on usual daily routine.

It is important to note that ForHousing took on no responsibility for proactively monitoring or responding
to alerts raised. A web portal was provided within the solution with potential to support a central
monitoring model but this did not form part of this pilot.

The solution did not include specific ‘fall detection’ capability (although falls were detected during the
pilot where NPs identified unusual activity).

Given that this was a pilot project, sensors were attached with temporary adhesive fixings (e.g. rather
than the use of screws).

For an overview please refer to:

https://www.youtube.com/watch?v=9z0rf6gKx20&feature=youtu.be

The solution was developed by Amplex (Denmark) and made use of white-labelled hardware provided
by Develco Products, also based in Denmark.

As this was only a pilot, NSS did not have a support infrastructure in place and a majority of the support
and refinement was completed directly between ForViva and the development team at Amplex.

The direction of NSS's business strategy has since moved away from providing standalone sensor
based assistive technology solutions. Their approach evolved to integrate this capability within a wider
set of energy and insurance products.

As a result, the specific solution piloted has not been marketed more widely or developed further. To
date, we understand that this pilot is the only live application of this solution.

This report, therefore, aims to provide more general insight into the ‘variant’ of the solution piloted i.e.
passive sensor monitoring and provision of an app and alerts to unpaid carers.

Key Findings
« The hardware and software solution provided by Amplex proved to be robust and effective;
» The app proved to be user friendly, requiring minimal guidance for the majority of participants;

« The solution included the ability for a NP to ‘acknowledge’ alerts when triggered. This capability was
rarely used, noting that in the absence of an escalation process there was limited incentive to do so;
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« As noted above, the variant of the solution piloted was dependent on participants having proactive,
engaged and ‘technology capable’ NPs. This created a number of challenges and also a very high
engagement overhead within the project — keeping in mind that these NPs were generally not
ForHousing tenants themselves and often being geographically dispersed with their own day to day
lives

As aresult, (and aside from those participants withdrawn through changes in circumstance) the
individual outcomes of the pilot can be split into two groups:

Participants with an engaged NP

For those Tenants with engaged NPs, some very positive outcomes were reported. Findings from this
group inform the majority of this report. For this group, the use of the solution was well received by both
tenants and NPs. NP's generally felt more engaged with the person they cared for and better able to
understand their daily activity and support their wellbeing. Through this visibility and monitoring, several
reported being more reassured, less anxious and better able to identify potential risks including
environmental factors such as keeping the temperature well controlled within the home.

Participants without an engaged NP

There was no real impact where participants’ NPs did not engage with the technology. Although (and
perhaps the focus of further study) there appeared to be something of a placebo ‘feeling of wellbeing’
effect with some tenants being very positive about the technology installed even when they were aware

that it was in no way being monitored.

The above highlights perhaps the key learning from the pilot i.e. that this solution enabled those
already cared for to be cared for better and perhaps more sustainably - noting that this is an
indirect mechanism by enabling NPs to gain greater assurance and insight. There are clear examples of
the solution enabling a delay in step-up to more intensive housing/care provision.

This also highlights that the ‘sweet spot’ for this type of solution may be relatively small. The
obvious potential is for the provision of an ‘at scale’ solution supported by a central monitoring
infrastructure. This is likely a discussion for local authority and other commissioners in the near future.
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02//Background

The ageing population in the UK is on the increase due to advances in the medical treatment of long
term conditions. The ageing population is becoming the fastest growing population in the UK, with the
number of individuals above 65 predicted to increase to 16.1 million, which is equivalent to 1in 4 of the
population. These individuals are presented with multiple long-term conditions which require a complex
care plan delivery to ensure their safety and wellbeing. Furthermore, the number of 85 and above are
expected to increase from 1.3 million to 3.1 million by 2032. This is adding further pressure on the
department of health and social care to plan care effectively and efficiently to meet the complex needs
of such population and ensuring the availability of required care for them, either within the home
environment or acute care services.

The increased number of ageing population is adding a challenged to health and social care
commissioners in terms of finding the appropriate funds to cover the complex need care. With the
current health and social care services: lack of hospital beds, lack of residential care home beds and
shortages of appropriate workforce; caring for these individuals at home or in a care setting creates an
increasing challenge of becoming more innovate and creative in planning and designing new care
pathways in which incorporate technology into it. It is important to note that currently the NHS spends
around 40 percent of its budget caring for those aged 65 and above.

Recent studies showed that there is a need to increase occupied places at residential homecare,
nursing care and hospitals from 450,000 to 1.130.000 to meet the needs of the aging population in the
UK, this is an increase of 151%. Furthermore, these studies identified a need to increase home care
hours from 2 million a week to 4.8 million a week in 205, which is an increase of 137% percent.

It is evident that the prevalence of long-term conditions is greatest and highest in the ageing
population; these conditions include: physical disabilities, mental health issues as well as social issues.
Recent surveys indicated that many individuals would prefer to remain at home as a preferred place of
care, rather than being admitted or transferred to care homes or a hospital setting environment.
Furthermore, ageing individuals prefer to live in an environment which has safe housing, friendly
neighbourhoods as well as receiving good information regarding care facilities and having access to
health and social care, all of which are important for their wellbeing.

There is a major drive with the department of health and social care to promote holistic individual care
approach pathways, so that care can be delivered closer to home or in a home environment. The
purpose of having such a holistic approach is to identify the needs of individuals at an early stage in
order to design and establish the required care facilities, avoiding the need to move to a different level of
health and social care provision. Developing such approach will enhance the concept of living longer at
home safely and independently regardless of age. Adopting such a concept will allow ageing individuals
to participate in family and community activities, as well as maintaining family involvement in care
delivery where possible and additionally, allowing voluntary sector engagement in care delivery.

As with every other industry, the health and social care sector is modernizing and assisted technology is
a key part of that modernization, enabling individuals with long term health conditions to live safely in
their own home.

Assisted Living Technology (ALT), is the use of applied technology to health and social care (telecare
and telehealth, digital health) to offer tele-monitoring transmission of data via the internet. Assisted
living technology is being integrated into care pathways for individuals with long term conditions who
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require health and social care support while living at home, to ensure quality care is being delivered and
to maintain safety for these individuals.

A recent report by Sheffield University, Valuing Carers (2015) ‘The rising value of Carers Support -
exploring how the unpaid carers support the UK economy’, demonstrated a doubling in value between
2001 and 2015 from £68 billion to £132 billion. This huge increase is linked to the increased number of
hours of care provided, as well as the increased cost of replacement care.

A study by Yeandle (2016), outlined several positive benefits experienced by carers in using technology
in the home environment of those cared for. These included:

« A peace of mind offered to carers regarding the well-being of the person being cared for;
« Feeling supported in their caring role, less anxious;
« Having confidence in the technology used and the adaptability of it in an emergency situation;

« Creating a sense of personal freedom through the use of alerts to indicate if there is any change or
danger to the person cared for;

» Carers more able to have rest and uninterrupted sleep which ultimately leads to better health and
stress reduction;

« Personal freedom, creating opportunities for carers to maintain employment, return to work, and have
greater family stability;

« Engagement of activities at working and social levels;

« Assistive technology was importantly seen as a complimentary to their role as carers and not
reducing or replacing their role;

« Reduction in stress experienced by carers, leads to a positive impact of caring relationship and
enhancement of the quality of interactions between carers and persons cared for.

Appendix D contains a more detailed review of recent literature.
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03//Pilot Detail

Participants

In total 32 installations were completed (31 in Stockbridge Village and 1in Salford). At the end of the
formal trial period (February 2019) these could be categorised as:

« 9 Proactive Users

« 6 Passed Away / Moved Out (including into residential care)
« 7/ Little evidence of engaging / use uncertain

« 7 Confirmed Withdrawn

« 3 NP not contactable

Reasons identified for a lack of use / engagement included:

o A general lack of (or decrease in) engagement between ‘family members'
« Installed where not felt to be required once better understood

« Technical issues with mobile phones and internet access

« Lack of interest and engaging with modern technology

« NPs working environment not allowing them to access mobile phones during working hours

Phase 1 Visits and Interviews

Initial visits and interviews took place between 3 and 6 months post installation. In depth interviews
were conducted at the homes of 7 Tenants. None of these participants were in receipt of paid care. All
seven were receiving medication for long-term conditions. 2 indicated that they had had falls at home in
the last 3 months (none requiring hospital admission). 3 indicated that during the last 6 months they
had experienced a deterioration in mobility and cognitive function (e.g. loss of memory).

On 4 occasions the NP was also present. Follow-on telephone interviews were arranged with the other

3 NPs.

Demography
Age 75
Medical Condition Limited physical mobility, diabetes, dementia, arthritis, high blood
pressure, Chronic Obstructive Air Way Disease
Living situation 6 living alone
1living with wife
Type of accommodation 1flat
6 Bungalow
Next of kin 4 daughters
2son
1 nephew
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Appendix A contains details of the specific questionnaire responses received.
In addition, a number of open-ended questions were used to gain additional feedback as

summarised by examples below.

» Most indicated that the ForHousing App helped to increase confidence and provide reassurance
through establishing a ‘direct channel of communication’ informing their NP about daily activities:

“I would like to use and keep the ForHousing app all the time; as it helped communication with my
daughter which made me feel supported and confident in being alone at home “

“The consistent communication with my daughter makes me feel safer and empowered to
communicate my needs with them regarding my care and home environment”

“I will be disappointed if this system removed as it gave me confidence of knowing that my daughter
is monitoring me and asking me about my activity as a result of this system and sometime receiving
regular calls from her”.

All NPs indicated that the use of the app helped to reduce the number of unnecessary ‘checking’ type

phone calls as the app kept them well informed of their relative’s activity at home. 4 NPs specifically
indicated that the use of the app helped to make their phone conversation more natural and friendly:

“Since start using the app, | do not make unnecessary call to my dad as | have all of these activities
on my mobile”

“I now can have a normal conversation with my mum, the app stopped me from having a checking
conversation, | become more interested in knowing how they're feeling and what they are doing”

Most expressed that the ForHousing App was easy to use and learn, however, 2 mentioned that there

were challenges in establishing connection to the internet and having compatible mobile phones. 2
also described instances where sensors came off the wall — at the time this generated anxiety on what
to do and how to re-install the sensors.

All felt well supported through the installation process and in being informed about the solution, it's

purpose and how it works.

Several indicated that ForHousing staff were quick to respond to any needs and offered appropriate

support and advice:

“I know that if | was in problems or unable to use the system | could let Stuart know so he can
aavise me and maybe visit me if needed

"Always a quick response by the housing association team. It is a brilliant service, effective
communication and good support which gave me confidence of keeping the system in my house”

Several expressed feelings of being reassured, less stressed and that the app had already become a

positive part of their life:

“I know if | do not move in the flat or open my fridge my daughter will know, and she will phone me
to check why | am not moving or eating etc. this system made me feel reassured, safe that someone
is checking on me in a positive caring way".
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« A majority expressed feelings of anxiety, stress and isolation when asked how they would feel if the
technology was removed. A number of tenants clearly viewed the solution as a key part of their home
life:

‘Very sad as it is a communication channel, ‘I rely on it to make my daughter aware of my home
activities ;, ‘| would feel a bit isolated, ' | might feel Less confident if it is removed ;| ‘Very
disappointed as it encouraged me to do my daily activity ' | will be Unhappy and annoyed
uncomfortable’ ‘Very disappointed’ ‘Very vulnerable’ ‘Lonely, frightened and not knowing if | could
get hold of someone’.

All participants outlined that they would recommend the system to others:

“I have no worries in recommending this system to other people living alone as it did improve my life
and my communication with my daughter, | do not feel that | am alone at home anymore”

Four NPs expressed that the app would allow them to identify potential risks their relative might

experience:

“I had good hopes and expectations of the ForHousing project of the project, the project is new to
us all and it is new way of watching my dad without being physically at home. The early days of
using it made me understand my dad'’s activities much better and respond to his needs more
effectively. Need to use it longer to ensure its effectiveness”.

NPs identified the benefits of the App in being able to identify changes in the physical environment of
the home such as low temperatures and movement. 4 NPs stated that the use of the app allowed
them to identify changes in the activities of their relatives within the home environment such as lack of
activities, not opening the fridge and the drop of temperature below alert levels:

“the use the sensor helped me to identify changes in my mum activities and the uses of facilities at
the home, which prompt me to call her and find out what is going on with her”

NPs outlined that using the app can help to prevent complications developing through ensuring the

correct temperature within the home environment, as this could be linked to certain medical
conditions such to COPD:

“The temperature sensor ensures that my dad house won't be cold, and if any changes | can act
immediately to ensure the right temperature to prevent my dad chest getting worse as a result of
cold home”

NPs clearly outlined some positive outcomes for their own wellbeing. They felt more empowered, less
anxious, less worried and felt they had more time to carry out other activities focusing more on their
own families

‘l am now less anxious, stressed and feel empowered in understanding my mum situation and able
to focus more on my own life”

“l am able to go out more frequent and being reassured through the use of app on my mobile phone
telling me what tis my aunt and uncle is up to in their home”

“I have the freedom to do my own activities on my own time without being worried about my mum”
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« All relatives indicated that there had been a reduction in unnecessary travel to see their relatives:

“I do not have much of this panic travel each time | do not hear from my Mum, the system
helps me to be informed all the time”

5 NPs stated that they became more knowledgeable about their relative’'s medical conditions through

visibility provided by the app:

“The use of the sensors has improved my ability to understand dad medical condition and how it
effect their daily life activities”

“The app gave me the ability to understand my mum symptoms and how it affects their daily
activities and up and about within the flat”.

4 NPs expressed difficulties in initially downloading and configuring the app on their mobile

phones. 3 reported ongoing issues linked to app or phones updates and the configuration of push
notifications. 3 reported receiving alerts at inconvenient times which could be a cause of stress to
them:

“To start with I finds it difficult to download the app and configure on my mobile phone, the support
of Stuart was excellent in setting up and configuring it on my mobile”

“| still receive messages at inconvenient times at my mobile and some do not show at my mobile
screen, | have to log into the app to see alerts”

4 NPs felt that there is a need to have an information pack explaining the solution, its functions, aims

and objectives. All interviewed indicated the importance of having an ‘idiot guide’ on how to use or set
up the app on their mobile etc. 3 NPs recommended having a short film showing and explaining the
importance of such system to offer more reassurance to future users:

“It will be useful to have a how to use guide to reassure us that we are maximising the benefit of the
system”

“Having an idiot guide of how to use the app will help me to configure alerts and make them
personal to my dad”

“Not a lot of people know about the app and its functions or who can benefit from it, having a short
film will help us to understand it better and be able to share it with other friends”

All participants expressed concerns that individuals who lived alone have no active carers/relative to

monitor their well-being. All indicated that this group of individuals will benefit hugely from the system.

“These sensors should be put in the home of individuals who lives alone and have no one to look
after them”

All NPs suggested that sensors should be linked to a call centre to triage alerts and respond
effectively. 4 relatives specifically indicated that linking this to a call centre would provide additional

reassurance e.g. while they are away on holiday or having any other commitments.

“The sensors should be linked to a call centre to give us more reassurance if we are away from
home on holiday”
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Phase 2 Visits and Interviews

Follow up visits and interviews took place approximately 12 months after installation. The questions
used were largely the same as those used during Phase 1. 8 NPs were interviewed (2 face to face and 6
telephone).

Appendix B contains detail of specific responses received.
Again, a number of open-ended questions were used to gain additional qualitative feedback as
summarised below. Focus was towards identifying individual outcomes achieved.

It was generally noticeable that there was a better and more in-depth understanding of and
engagement with app compared with earlier in the pilot. NPs immediately demonstrated a better
understanding of the app, its functions and how the additional awareness was allowing them to have a
better understanding of daily activity, health and wellbeing.

« NP’s indicated that the app continued to ensure the safety of their relatives and help them identify
risks of falls:

“Prior to installation of the sensors | am nearly phoning 84 times a day to check on mum in fear of
her falling, since the installation | was able to monitor her movement through the app. | am calling
only 3 or 5 times a day now what a huge relief to me”

4 out of 7 NPs indicated that the solution did extend their relative’s stay at home:

L]

“the system helped my mum to stay longer at her home for minimum of 12 months extra and kept
her independence living at home”

“Having this system did prolong her home stay and if she did not have that system she would have
been at a care home long time ago”

“for sure it did prolong her stay at home adding more quality to her stay as we were fully aware of
her activities and needs”

« Also that remote monitoring provided a feeling of safety and assurance for both the NP and the
tenant:

"Help both me and my mum feel safe | am at the other end reviewing her activities, both of us feel
Self reassured”

“Really good system peace of mind of elderly and us”

» Furthermore, NPs indicated that the use of the app helped them personally, and within their own
family and working lives, to manage stress and pressures experienced:

“Put my mind at ease, | am now seeing my grandchildren and | can go to the shops because the app
always allows me to see his activities at home therefore, | become more mobile and not panicking”

“The app gave me more hours to myself and not worry, go in and close my door and relax”

“Can concentrate more on myself and do things that | enjoy and not being worried 24 hours.
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Reduced my anxiety, and stopped worrying about her all the time. | am now more focused at work
and becoming more productive”

Most informal carers outlined that the app could be promoted better:

“ForHousing should do a marketing campaign outlining the app and what it can do. They
should meet doctors and social workers to show them the app and what it can do”

“There is no information about the app at the surgery I do visit, and my GP is not aware of it”

NPs outlined a need to improve alarm settings:

“It seems there is a problem with temperature sensors as most of my alerts are temperature related,
could the minimum and maximum temp limits adjusted, as this will cut back numbers of alert”

NPs were very thankful to project manager and researcher for all of their input and engagement with

them through the process of the pilot:

“thank you and Stuart for all the support given to me and mum as Stuart rings me to check on me
and my mum as well as system on weekly basis”

Phase 2 Alerts / Alarms Analysis

Phase 2 also included some initial analysis of the automated Alerts (Alarms) raised by the system
(recorded on the app and communicated by phone push notifications).

The solution developed and refined during the pilot enabled each NP to ‘acknowledge’ alerts raised
through the app.

Alerts were configured as being either ‘sticky’ i.e. remaining visible and requiring acknowledgement
even after the underlying condition has resolved or ‘non sticky’ where auto closed.

During discussions with participants and upon initial analysis, minimal benefit was observed through
the process of acknowledging.

This capability might be more applicable in scenarios where there was an ‘escalation’ process (e.g.to a
future monitoring centre) if not acknowledged within a certain timeframe.

As such, any analysis of time taken to acknowledge during this pilot is of little value.

Learnings during the trial enabled some refinement of alarm thresholds particularly relating to
environmental factors of temperature and humidity. For example, refining thresholds and deactivating
temperature monitoring on some sensors (e.g. those attached to the front door).

Appendix C contains more detail for information.
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04//Findings From PM

Several meetings and discussions took place with the ForHousing PM/project manager (Stuart
Whiteside). The following additional points were highlighted through these discussions. These are
intended to provide prompts to anybody considering a future implementation of a similar passive sensor
solution variant:

« This solution variant should be targeted more based on carer (NP) engagement rather than solely
tenant need,;

« Approximately 10% of participants were withdrawn due to GSM connectivity issues;

« This solution currently includes a QR Code based approach for associating the tenant app to a
particular hub (home). This works well but further consideration needs to be given to scenarios where
kit is moved from one home to another (particularly as a previous NP may have
photographed the QR Code for ease);

The hardware and software solution provided by Amplex proved to be robust and effective.

L]

Amplex also provided highly professional and responsive support throughout.

In spite of our concerns of potential ‘alarm fatigue’, no NPs raised the volume of alerts as a
significant issue;

L]

That said, clearly further work is possible to refine alert settings. Particular focus perhaps on
enhancing the monitoring of temperature to take into account time of day / whether aroom is
‘occupied’ etc;

Consideration needed around the practice of NPs turning phones off at night;

L]

Further thinking recommended around the communication process with NPs. Email did not prove
to be an effective method with phone calls / text messaging usually being required. For example,
could communication capability be developed as an integrated function within the app and
associated push notifications;

If repeating the trial, further thinking around training and guidance issued. Consideration should be

given to embedding this within the App itself (perhaps increasingly as video);

The installation of the sensors within homes requires flexibility. The process was far more effective if

L]

the NP was present at the time of installation. However, given work and other commitments this often
required flexible / out of hours provision;

The variety of mobile phones used by NPs and also the software versions installed presented a

significant challenge. In general, more time was required to train on phone functions (e.g. enabling
push natifications) rather than the ForHousing App itself. There were also some instances of phones
initially having insufficient storage. People also seem to change phones more frequently than might be
expected — sometimes requiring repeated help with set-up;

L]

During the pilot there were a number of instances of tenants ‘unplugging’ their hub units (particularly
during the Christmas period when an extra socket was needed for decorations and/or accidentally
turning off at night along with the Christmas lights!). A number of solutions could be considered to
make this more secure in the future;

pp.14 | 29



« There were scenarios where NPs were unable to access their mobile phones during working hours
e.g. teaching or prison based staff. This would obviously be a challenge to be addressed if
implemented at scale;

« Although focus on asset management was not prioritised during the pilot, there were 2 instances of
humidity alerts leading intervention a notable example of an NP working with their father to encourage
better heating practice to improve their comfort level and finances;

« Although the solution piloted achieved a number of very positive individual outcomes, funding and
delivering a similar solution at scale would likely require collaborative work between public, 3rd sector
and private organisations to embed within existing care pathways. A particular challenge being a
budgetary constraint where provision is primarily a cost avoidance investment with savings being
longer term and often spread across multiple budgets (CCG, LA, etc). Although we can reasonably
conclude that the financial costs of this pilot have been more than covered by improvements in
wellbeing and importantly by identifiable instances of delayed ‘step- up’ into higher cost specialist
housing or residential care provision, the challenges of evidencing financial benefits remain;

« Provision of technology solutions to enable people to ‘age in place’ will undoubtedly provide increased
choice and flexibility for many. However, we must also be mindful that alongside, increased focus
must also be placed on mitigations against social isolation.

Case Studies

During the pilot we were made aware of two specific instances of the app enabling an NP to provide
emergency care after a fall:

Scenario 1

A lady's daughter who used the app regularly, recognised that there had been no ‘usual’ activity during
the night. An unplanned visit was made at 6am as a result of the app and the lady was found on the
stairs. Emergency services were called and she was rushed to hospital. The lady had, in fact shattered
her pelvis falling down the stairs and her daughter fears that she would not have not survived until the
usual lunch time visit.

Scenario 2

A lady's daughter who used the app regularly recognised that there had been a great deal of ‘unusual’
activity during the night. An unplanned visit was made as a result of the app early in the morning and the
lady was found on the floor. Thankfully she was OK aside from being bruised and confused. Again, the
lady would have been there several hours longer if not for the app.

A third scenario below is an example where an installation was specifically targeted:
Scenario 3

Sensors were installed at the home of an 84-year-old lady who lives at one of ForHousing's supported
schemes. The lady had recently had a couple of nasty falls and although there were pull cords in the flat
and she had a pendant alarm, these were not available when she fell. At the time the lady had some
health concerns that meant that eating and drinking regularly were very important. The sensors allowed
her daughter using app to also prompt her when it appeared that she was not eating or drinking
frequently enough. The lady’s daughter now shares the responsibility with other family members who
have the app installed.
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“I love the system and it has been an enormous help already, as mum had another incident last
night because her sugar levels dropped and when | checked on the app | could see all the activity.

“It has made a “massive difference”. “It's good to see that Mum is doing something or had visitors

in the day”.

This video summarises the benefits realised in this scenario: https://youtu.be/Ish2PY6JNNo
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05//Final Recommendations

The use of the ForHousing App was well received by both tenants and their nominated person / carer.
NPs often felt more engaged with their (Mum, Dad, or Aunt) and better able to understand their daily
activities at home and to become more reassured and less anxious about their wellbeing.

This suggests that there is considerable potential for this variant of solution (i.e. passive sensor
monitoring focused on the provision of an app and alerts to unpaid carers) in the right circumstances. If
considering further development of this solution (or similar) then considerations should be given to:

1. The development of a wider infrastructure including a central monitoring centre(s) to meet the
needs of those without proactive NPs;

2. Leveraging this infrastructure to provide back-up, support (including respite) and alert escalation

even where NPs are engaged;

3. If central monitoring is not available, then carefully consider the likely engagement of the proposed
NP during the sign-up / recruitment process;

4. Inclusion within the package of provision for a standard smart phone with data connectivity;

5. Further work and focus recommended to ensure that alerts raised are appropriate and only when
interventions are likely required. Consideration should be given to the inclusion of a ‘Wellbeing
Summary' page within the app to consolidate and raise awareness of less urgent concerns;

6. Any delivery ‘at scale’ would require further investment in a delivery and support infrastructure.
Including a team able to assess needs, install devices and educate all involved;

7. Additional focus would be recommended on providing guidance and instructions on how best to
use the app;

8. Housing providers, might consider (given the significant benefits and value added for those who
engage) whether a self-funding model would be appropriate —the role of the housing provider being
to establish a catalogue of proven technology solutions
and signposting processes to support. (Note: - consideration might also be given as to whether NP
engagement with such solutions is more involved where a financial contribution has been made);

9. Recognition that this type of solution does not yet replace traditional telecare / responsive alarm
capability. Development of ‘open platform’ sensor-based solutions to integrate with other telecare
solutions;

10. Consideration might be given to the possibility of using any technology platform as a focal point for
establishing a wider ‘carer [support] network’;

11. In fact, providers should in general, increasingly recognise the importance of supporting and
empowering carers. Enabling them to refine technology solutions wherever possible, but also
providing them with greater information to make informed choices including signposting to
alternative support where the technology is not best able to meet their needs. This might also
include provision for carers to have their own needs assessed and to be given support where
appropriate to ensure that they are capable of delivering care;

12. As a final point, it is important that housing providers work closely with partners in health and social
care to identify funding for appropriate investments in assisted living and similar technologies.
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Monitoring and managing care remotely, and (in this instance) supporting unpaid carers to provide
care more effectively and sustainably, provides potential for very significant cost savings in both
health and social care (for example, the delay or avoidance of a need to ‘step up’ to higher levels of
residential support but also in reducing hospital admission and enabling accelerated discharge).
Alongside, embedding the use of technology within established care pathways can increase choice,
control, enhance quality of life and enable more person centred and holistic care provision.
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A//Phase 1 Interview Responses

Response to interviews completed between 3 and 6 months (?) post installation. Conducted at the
homes of 7 Tenants. On 4 occasions their Nominated Person was present. Telephone interviews were
arranged with the other 3.

Has the ForHousing Solution APP reduced your visits to Accident and Emergency?

Yes 4

No S

What did you like best about ForHousing Solution APP being installed in your own home?

Improved my communication with my daughter 4
Feel safer moving around the flat 2
Feel confident someone is monitoring my activity at home 3
Put my mind in ease about being alone at 3 home 8

What did you like least about ForHousing Solution APP being installed in your home?

Mobile phones compatibility 3
Alert timing inconvenient 4
Delay in receiving messages 3
Updates of app 2

How would you feel if ForHousing Solution APP was withdrawn from your home?

Anxious 4
Stressed 2
Comfortable 1

Overall, how would you rate the ForHousing Solution APP? Excellent / good

Allinterviewed indicated good in giving reassurance to relative and Excellent 4
allowing them to assess relative activities within the home Good 3
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How much did the ForHousing Solution APP meet your needs?

Almost all my needs met 5

The majority of needs met 2

How satisfied were you with the amount of help you received as a result of having the App installed in

your home?
Very satisfied 4
Mostly satisfied 3

Did the ForHousing Solution APP helped you to manage your Medical condition?

Yes 5

No 2

Did the installation of ForHousing Solution APP at your home reduced your visits to GP / practice
Nurse?

No 7

Did the installation of ForHousing Solution APP in your house offered you more independence with
your activities of daily living?

Yes 5

No 2

Did you receive appropriate information on the ForHousing Solution APP on installation?

Yes 4

No 8

Since using the ForHousing Solution APP was more motivated to maintaining my activities of daily

living:

Maybe yes maybe no 1
Yes | think so 2
Yes definitely 4
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ForHousing Solution APP helped me to improve my own health

Maybe yes maybe no 2

Yes | think so 5

ForHousing Solution APP helped me to become more involved with my healthcare

Maybe yes maybe no 1
Yes | think so 2
Yes definitely 4

Using the ForHousing Solution APP technology to let the team know | am unwell was as good as | was
making the call myself or by my next of kin or carer

Yes definitely 7

Using the ForHousing Solution APP technology means | seek help from the care team earlier

Yes definitely 5

Maybe no 2

I would recommend the system to other friends

Yes definitely 6

No 1

In general, how satisfied were you with the pilot?

Satisfied 6

Don't know 1
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B//Phase 2 Interview Responses

Response to interviews completed 12 months+ post installation. 8 Nominated People were
interviewed (2 face to face and 6 telephone).

Has the App reduced visits to Accident and Emergency?

Yes 6

No 2

How would you feel if the App was withdrawn from your relative's home?

Anxious 5
Stressed S
Comfortable 1

Overall, how would you rate the solution? Excellent / good

Allinterviewed indicated good in giving reassurance to relative and Excellent 5
allowing them to assess relative activities within the home Good 3

How much did the App meet your relative needs?

Almost all my relative needs met 6

The majority of needs met 2

How satisfied were you with the amount of help you relative received as a result of having the App

installed?
Very satisfied 6
Mostly satisfied 2

Did the App help your relative to manage your Medical condition?

Yes 6

No 2
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Did the App at your relative's home reduce visits to GP / practice Nurse?

Yes 1

No 7

Did the App in your relative's house offer more independence in their activities of daily living?

Yes 8

Since using the App have you been more motivated to engage with your relative's daily living

activities:?

yes | think so 2

yes definitely 6

The App helped me to become more involved with my relative healthcare

maybe yes 2

yes definitely 6

Using the App means | seek help from the care team earlier

yes definitely 7

maybe no 1

I would recommend the system to other friends

yes definitely 7

No 1

In general, how satisfied were you with the pilot?

Satisfied 7

Don't know 1
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C//Alerts [ Alarms Analysis

The study also included a high level analysis of the Alerts (Alarms) raised by the system.

The solution developed and refined during the pilot enabled each Nominated Person to ‘acknowledge’
alerts raised through the app.

Configured as being either ‘sticky’ i.e. remaining visible and requiring acknowledgement even after the
underlying condition has resolved or ‘non sticky’ where auto closed.

During discussions with participants and upon initial analysis, minimal benefit was observed through
the process of acknowledging.

This capability might be more applicable in scenarios where there was an ‘escalation’ process (e.g.to a
future monitoring centre) if not acknowledged within a certain timeframe.

As such, any analysis of time taken to acknowledge during this pilot is of little value.

Total numbers of alerts raised during the pilot are summarised below. It should be noted that ongoing
refinement of settings during the pilot period led to a significant reduction in the number of alerts being
raised on a daily basis. However, further work and focus is recommended to ensure that alerts raised are
appropriate and only when interventions are likely required. As highlighted previously in the report,
consideration should be given to the inclusion of a ‘Wellbeing Summary’ page within the app to
consolidate and raise awareness of less urgent concerns.

Alarm Day time Night time Total
Activity Movement 2721 4q 2.725
Fridge Activity 25 4 29
Medicine cabinet " 4 15
Environment Temp out of range 1636 612 2.248
Humidity 963 351 1.314
Average temp cold 55 26 81
Average temp hot 196 38 234
System System off line 44 47 91
Sensor offline 304 121 425
Hub unplugged 99 8 107
Out of scope 5 0 5
Total 6059 1215 7.274
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D//Literature Review

In recent years assistive technology (AT) became a part of social care that is offered by councils,
healthcare organisations and housing associations. This AT is directly provided or commissioned from
external partners. There are several studies examining the impact of AT use to support the elderly
population as well as studies of family and other unpaid informal carers which found that AT offers
reassurances that they could be engaged with their relatives remotely and follow their wellbeing
activities of daily living (Jarrold and Yeandle, 2009). However, less is known about if and how providers
of telecare involve family and other unpaid/informal carers in the process of offering or providing it to
older people and how this impact on their caring role (Steils et al 2019)

It is important to define the term ‘carer’ as the people who provide unpaid/informal support, help or care
to another person who might be a family member, partner, friends or neighbours (Steils et al 2019). In
the United Kingdom (UK) it is estimated that there are 6.8 million people self-identified as carers
(Buckner and Yeandle, 2015). In England and Wales, 1.3 million carers are estimated to be older than 65
years and their numbers are increasing more rapidly than other age segments of the carer population
due to the demographic changes in the UK (Carers UK, 2015). These figures may be underestimated as
many unpaid/informal carers do not describe or identify themselves as such.

With the increased numbers of informal carers over the past few years; key councils and governmental
departments acknowledge the importance of carers and endorse it. Furthermore, creating a statutory
duty for councils to assess carers needs and to support them in their own right. Some of these key
documents include: The Carers (Recognition and Services) Act 1995 (HM Government, 1995), the
National Strategy for Carers (Department of Health, 1999), the Carers (Equal Opportunities) Act 2004
(HM Government, 2004), the National Strategy for Carers (HM Government, 2010) and The Care Act
2014 (HM Government, 2014).

However, there is a limit to the support that family carers can provide. Informal carers are ageing and are
often in need of support themselves. In addition, they may have had to give up work; putting them under
financial pressure as well as having to deal with the physical and emotional strains that can result from
caring, especially on a full-time basis. But the number of family carers is also decreasing due to a range
of factors including changes in demography and in family structure and the effect of worker mobility on
their location. The Institute for Public Policy Research calculated that by 2030 there will be over 2
million people aged 65 and over in the UK who will have no relative living close by and capable of
helping them to perform domestic and personal tasks (McNeil et al 2014). Nesta's “Who Cares" report
suggests that in a little over 10 years' time, the demand for informal care will exceed 9 million including
over 3 million people who need formal care but who are not currently receiving any (Mountain 2014).

Despite the positive recognition and endorsement of the carers role in care there are major concerns
identified regarding their well-being physically and mentally and their ability to maintain or remain in
their paid employment. Furthermore, there is a need to support carers from public services.
(Carbonneau et al., 2010; Wolff et al., 2016; Carers UK and Employers for Carers, 2012; Moriarty et al.,
2015).

Having identified the impact of demographic changes in the UK in the increased number of ageing
population and informal carers, the efficiency of providing support may be enhanced by the use of AT.
The increased level of technological innovation in health and social care led to the development of
specific monitoring systems that allows care being delivered remotely. According to Curry et al (2002)
who described telecare as ‘care provided at a distance’. Furthermore, Doughty (2016) indicated that
home may remain the focus for monitoring for many people, especially those who are frail or who have
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mobility problems. Sensor devices is a key component of the internet of things, which enables the data
to be accessed remotely from any location. This will allow the distant carers to keep in touch remotely
with their relatives and be informed of any changes linked to their health and social care well-being.

Technology is used as a mean to deliver such alerts and messages through special Apps on
smartphones, which allows to track behaviour or activities of relatives. These alerts are generally
triggered by sensors installed at homes of the monitored person. If the monitored person failed to
perform a scheduled task such as taking medication, having a drink, or if there is no movement within
the house or if there are emergencies such as fire or flood within the home (Doughty 2016).

Many studies indicated that the use of AT provides carers with reassurance and peace of mind,
reducing stress and anxiety levels and care burden (Olsson et al., 2012, Mortenson et al., 2012).
However, other studies have argued that the use of AT can add further burden on the carer as it renders
the carer more ‘accessible’ and because it heightens the need to respond to technology- generated
alerts (Bowman et al., 2013).

The impact of poor housing on residents’ mental and physical health is well evidenced. In 2017,
research by Shelter found that one in five adults had experienced mental health issues in the past five
years due to housing problems, and GPs say housing issues are often a key factor in patients' mental
health conditions. According to the University of Birmingham'’s housing and communities research
group, one fifth of housing stock in England does not meet the decent home standard. Poor housing
costs the NHS £1.4bn a year, according to the Building Research Establishment. In terms of physical
health, cold and damp homes can increase the risk of cardiovascular, respiratory and rheumatoid
conditions. They exacerbate symptoms of arthritis and reduce dexterity among elderly people,
increasing the risk of falls. Poor housing represents a similar risk to the NHS as physical inactivity,
smoking or alcohol. However, it is clear that the continued raising of housing standards in both the
existing and new housing stock will also accrue health benefits, which the NHS and society as a whole
will benefit from (Sheppard 2018, Shelter 2017, BRE 2011).

In the last few years there had been discussion on how health and social care can work together to
enhance and add quality to the life of ageing population through collaborative work to design or embed
AT to support life at home. In recent NHS initiatives, the NHS Five Year Forward View identified the need
for health and social care to work together in the design of future services. This quick guide also marks
the beginning of a national CCG Engagement Programme on the topic and focuses on three key
elements: How housing can help prevent people from being admitted to hospital; How housing can help
people be discharged from hospital; and How housing can support people to remain independent in the
community (NHS 2017).

The Use of AT seen as a method of delivering care remotely and engaging with ageing population at
home and their carers the NHS (2017) outlined the following examples of collaborative work between
health and social care to monitor care remotely and identify any issues that might have an impact on the
aging individual's well-being. These projects are:

» Coventry City Council and Tunstall have used a telecare system and assisted technology for older
people and people with learning disabilities to improve patient outcomes and support individuals to
remain in their own home.

» Carecall in Central Essex provides a variety of telecare systems for older people and their carers which
can automatically detect events such as falls, fires or inactivity and raise an alert at a specialist
monitoring centre that can respond according to the situation.
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« Bolton at Home's ‘Digital memories project’ supports older people at risk of social isolation to use
personal and local historical information to encourage engagement with digital technology.

Technology in health and social care is fast becoming an integral part of the future of health care as
advances create opportunities in the use of technology to prevent further complications among
individuals with long-term conditions. This will help in turn to reduce waiting times to see a GP or
specialist. The use of assistive technology also allows nominated individuals to be more involved in self-
managing their condition. This improves their understanding of their condition and allows them to
identify any changes at an early stage, which could lead to early intervention and prevent unnecessary
hospital admission.
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