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Topic Exploration Report 
Topic explorations are designed to provide a high-level briefing on new topics submitted for 
consideration by Health Technology Wales.  The main objectives of this report are to: 

• Determine the quantity of evidence available for a technology of interest. 
• Identify any gaps in the evidence. 
• Inform decisions on topics that warrant fuller assessment by Health Technology Wales 

(HTW). 

 

Topic exploration 
report number: 

TER406 

Topic: 
Passive monitoring technologies to support the independence of older 
adults living alone.  

Summary of findings: 

The ability to understand the importance of remaining at home and ‘aging 
in place’ for older people is crucial to providing person-centred care. The 
use of passive monitoring technologies may help carers and family 
members to support an individual’s wish to remain at home and mitigate 
the associated risk of falls and cognitive decline. Passive monitoring 
technologies aim to collect data on the daily life activities (ADL) of the 
individual, and may help identify any changes in routine that could be 
indicative of an emerging change in circumstances. The topic proposer 
highlighted Safehouse as a specific intervention. 
 
One relevant guideline, four systematic reviews, an acceptability study and 
a study protocol were identified. Overall, evidence appears to be focused 
on the technological specification and accuracy and there is a lack of 
evidence on effectiveness in terms of supporting independence for older 
adults or other issues, such as acceptability for older adults. Multiple 
studies highlighted a lack of consideration of older adult’s voices in the 
development of the technology. In many cases, homes were also deemed 
to have a low level of ‘technology readiness’, meaning there may be a 
significant barrier to providing the technology to those who may benefit 
from it. While passive monitoring technologies may be an effective 
intervention, it does not appear that there is sufficient evidence to support 
a fuller appraisal at this time.   
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Introduction and aims 

Passive remote monitoring involves the use of a system of internet-connected sensors, calibrated 
individually, that assess the activities of daily life (ADLs) of older adults who live independently. By 
monitoring both environmental (temperature, electricity, water usage) and physical (motion, use 
of levers) factors, they aim to identify deviations from people’s usual routine which may be 
suggestive of a change in circumstances and need for assistance. This may allow needs to be 
addressed more quickly and may allow people to remain in their homes for longer with the support 
of remote care. This would be beneficial for older adults themselves and may provide system 
benefits by reducing ambulance call-outs and facilitating more pro-active planned care. 

Safehouse was highlighted as a specific example of these devices by the topic proposer. This 
system includes a main sensor hub with individual sensors placed around the home. Panic 
buttons are also provided, which may be worn on a lanyard or attached to surfaces in the home. 
Safehouse provides a platform via SaaS (software as a service), which displays the data from the 
sensors in real time. Access to this data may be by family, informal caregivers, or carers.  

Health Technology Wales researchers searched for evidence on passive remote home monitors and 
IoT-supported devices for independent living.  

 

Evidence overview 

We identified one guideline, four systematic reviews, one individual study and one protocol that 
were relevant for this topic.  

Guidelines 

No guidelines were found that explicitly mentioned the use of passive monitoring systems for use 
in supporting older adults who live at home. However, one NICE guideline that contained 
potentially relevant recommendations was identified.  

NICE Guideline NG21 – ‘Home care: delivering personal care and practical support to older people living in 
their own homes’ recommends that the benefits of telecare, such as how it can provide reassurance 
to the person and their carer(s), should be discussed (1.3.18). Recommendations are also made that 
telecare interventions installed should be regularly reviewed to assess whether it is useful for the 
individual and their carers (1.4.17) and that response systems should be in place if there is an 
alarm fitted as part of the telecare intervention (1.4.19). This guideline heavily stresses the 
importance of maintaining the dignity and privacy of the individual when fitting telecare 
interventions (1.3.18, 1.1.3)  

Systematic Reviews  

Four relevant systematic reviews of monitoring technologies were identified.  

Lenouvel, et al. (2020) reviewed 13 articles to provide a review of the applicability and effectiveness 
of sensor networks in measuring and supporting activities of daily living (ADLs) in older adults 
without a diagnosis of dementia. The review concludes that while wireless sensor networks are 
developing into a potentially effective solution for measuring ADLs and identifying any changes in 
an individual’s routines, current research is primarily focused on technological development and 
innovation as opposed to patient acceptability and effectiveness. They identify that practical 
usefulness needs to be further elaborated on, and sensors should specifically be designed to 
capture the signs and deviations from usual routines that are most sensitive to cognitive decline.   
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Baig, et al. (2019) reviewed 14 articles with the aim of assessing relevant advancements in both 
wearable and Internet of Things (IoT) based devices for independently living older people in the 
period 2015-2019. Two relevant factors were considered: the incidence of falls, and the activity of 
daily life (ADLs) for individuals. As a secondary aim, the study investigates the potential barriers 
and challenges posed by monitoring solutions. The systematic review found that most studies 
focus on the system aspect of the intervention, rather than its acceptability or effectiveness in 
improving outcomes. The review identified problems with usability, accuracy of the sensors, 
problems with battery life and power sources and identified that individuals are only monitored 
within a defined area leading to feelings that participants described as ‘confinement’. The review 
also questioned the passive monitoring’s dependence on communication technology and cost of 
using mobile data for continuous transmission of data.  

Liu, et al. (2016) reviewed 48 articles to determine the technological readiness of older adults and 
evidence for home-based health monitoring technologies in supporting aging in place, particularly 
for older adults with complex needs. The review found that many homes are ill-prepared to fit such 
technologies and are classified as having a low level of ‘technology readiness’. The review also 
found that there is no evidence to suggest that smart homes and home health monitoring 
technologies help to address disability prediction and health-related quality of life, or their efficacy 
as a tool for fall prevention. The review notes that there is some evidence to suggest that home 
health monitoring technologies help to address chronic obstructive pulmonary disease (CoPD), but 
studies provided mixed findings.  

Peetoom, et al. (2015) reviewed 141 articles to assess the evidence base for multiple types of 
monitoring technologies and their outcomes in independently living older adults. The review found 
that much of the research focused on the use of PIR motion sensors, and was focused on 
demonstrating functionality in terms of technological accuracy rather than effectiveness or 
acceptability. The review identified that future research should place more emphasis on studying 
usability, functionality and the effects of these technologies.  

Acceptability  

One relevant study that focused on acceptability was identified.  

Lie, et al. (2016) assessed the acceptability of home monitoring systems for older people. Interviews 
were conducted with those who had home monitoring systems installed, both pre-trial and post-
trial to capture the views of those being monitored, and those doing the monitoring. The study 
suggests that ambient systems are more appropriate and acceptable for users as they do not need 
to be embedded in daily lives the same way active systems do, reducing errors to do with 
activating or powering-on of technology. The study identified that the system relied very heavily on 
the individual tasked with reviewing the data being responsive to changes in the data based on 
regular observation. The study also identified that older people may wish to keep certain aspects of 
their life private. The study concluded that although there may be benefits to using home 
monitoring systems, there appears to have been limited consideration of the views and 
perspectives of people who would use the technology. 

Study protocol  

Donelle, et al. (2020) report on a protocol for a pragmatic randomised controlled trial planned in 
Canada in two provinces, with the aim of understanding the impact of passive remote monitoring 
systems in older adults with complex care needs. The study aims to evaluate five key areas: 
occurrence and time to events such as emergency departments, short term admission to the 
hospital and pathways into care; health care costs; quality of life in the home; family/friend 
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caregiver functional health status and family/friend caregiver stress. Study Completion is 
expected in late 2022.  

Digital Health Technologies (DHTs)  

Passive monitoring systems are a digital health technology, and was determined by Health 
Technology Wales researchers to be a Tier C technology according to the Evidence Standards 
Framework for Digital Health Technologies. Technologies within this classification will provide 
information that will be used to aid treatment or diagnosis, to triage or identify early signs of a 
disease or condition, or will be used to guide next diagnostics or next treatment interventions. For 
technologies of this classification, it is recommended that satisfactory evidence for effectiveness 
is produced to demonstrate effectiveness of the technology. This includes studies conducted in a 
setting similar to the UK health and care system, peer-reviewed studies and prospective studies. 
Evidence to support the claimed benefits of the DHT should include real-world evaluations of its 
clinical utility, and include 1 or more high-quality studies that support the claimed benefits of the 
DHT in a relevant setting, showing improvements in relevant outcomes. Similarly, appropriate 
assessment of the economics of the DHT should be undertaken.  

 

Areas of uncertainty 

We did not identify any trials or systematic reviews that explicitly mentioned Safehouse. Additional 
reviews were available and key reviews with greater applicability were focused on here.  

Further clarification is required in the following areas:  

• What outcomes would be most relevant for this intervention and population of interest – 
specifically, which ADLs are measured.  

• How this intervention would embed in the current health and social care structure. 
• Who assumes the cost of the SaaS license for Safehouse’s VIPER program, and the total cost 

of professional installation of the system.  
• Whether there are any contingencies in place in the case of a power outage, electrical failure 

or internet connection issues.  
• Further uncertainties relating to information governance and data access rights.  

  

https://www.nice.org.uk/about/what-we-do/our-programmes/evidence-standards-framework-for-digital-health-technologies
https://www.nice.org.uk/about/what-we-do/our-programmes/evidence-standards-framework-for-digital-health-technologies
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Proposed research question and evidence selection criteria (if selected) 

Proposed research 
question 

What is the clinical and cost-effectiveness of passive remote 
monitoring for older adults living independently, compared to 
standard care 

 

 Included Excluded 

Population Older people living 
independently or in 
supported living settings 

Older people living in hospital 
or care home settings 

Intervention Passive remote monitoring 
systems 

Any active (i.e video or sound-
based) monitoring systems 

Comparison/ 
comparators 

Standard practice  

Outcomes Early identification of 
cognitive decline, improved 
safety and fall detection  

Any other outcomes 

Study design RCTs, observational studies, 
economic analyses  

 

 

 

 


