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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: 

1. Determine the quantity and quality of evidence available for a technology of interest. 
2. Identify any gaps in the evidence/ongoing evidence collection. 
3. Inform decisions on topics that warrant fuller assessment by Health Technology Wales. 

 

Topic: Sensor devices for fall prevention in hospitalised 
patients 

Topic exploration report number: TER271  
 

Introduction and aims 

Falls and fall-related injuries are a common and serious problem and are associated with 
distress, pain, injury, loss of confidence, loss of independence and mortality. It is estimated 
that falls cost the NHS more than £2.3 billion per year across the UK and have an impact on 
quality of life, health and care costs. In order to prevent the elderly from falling, sensing 
technologies have been increasingly used in healthcare settings. These devices consist of 
pressure sensors or infra-red beams that alert staff when patients are at risk of falls. 

Health Technology Wales researchers searched for evidence on sensor devices for fall prevention 
in hospitalised patients.  

 

Summary of evidence 

Technology Assessment/Guidance 

The National Institute for Health And Care Excellence (NICE) clinical guideline on “Falls in older 
people: assessing risk and prevention” covers the assessment of fall risk and interventions to 
prevent falls in people aged 65 and over (NICE 2013). The guildeline recommends that for 
inpatients identified as being at risk of of falling in hospital, a multifactorial assessment and a 
multifactorial intervention should be considered. Furthermore, relevant oral and written 
information and support should be provided for patients, their family members and carers if the 
patient agrees. Notably, this guideline included a question which aimed to identify the best 
interventions/strategies for reducing the risk and/or severity of falls. However, no evidence 
detailing interventions with sensor devices for falls prevention was found. 

The Canadian Agency for Drugs and Technologies in Health (CADTH) health technology 
assessment on “Chair alarms in residential care and acute care: a review of the clinical 
effectiveness and safety” reviewed the literature on the safety and efficacy of chair alarms to 
help inform policy options on the use of these devices (CADTH 2010). Their search strategy 
retrieved one randomised controlled trial (RCT) and one systematic review that included a single 
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study (before and after) evaluating fall alarm devices. The authors concluded that there is little 
evidence available on chair alarms to guide decisions regarding the use of these devices for fall 
prevention. 

 

Secondary evidence 

Kosse et al. (2013) conducted a systematic review on sensor systems that prevent falls in 
geriatric patients living in an intramural setting and described the fall rates, fall-related 
injuries, false alarms and the experience of the user. The authors identified 12 studies that met 
the inclusion criteria. From the identified studies, three RCTs reported no reduction in the fall 
rate; however, three before-after studies reported a significant reduction in falls per patient 
days. The authors indicated that the evidence was inconsistent in order to conclude whether 
the sensor systems can prevent falls and fall-related injuries in institutionalised elderly.  

A Cochrane review on “Interventions for preventing falls in older people in care facilities and 
hospitals” pooled data from two trials (n=28,649 participants) on the use of bed alarms in 
hospital (Cameron et al. 2018). The larger trial (n=28,551) was a cluster-randomised trial of 
bed/chair alarms as an educational intervention to support judgement of their use. The authors 
reported that they were uncertain of the effects of bed alarms on the rate of falls, risks of 
faling or adverse events as the quality of evidence was assessed as very low.  

 

Primary evidence 

A study conducted by Subermaniam et al. (2016) evaluated the effectiveness of a modular bed 
absence sensor device in detecting bed exits among older inpatients on the acute geriatric ward. 
The trial reported a device sensitivity of 100% and a positive predictive value of 68% with a 
nuisance alarm rate of 31%. The authors concluded that the device was able to accurately detect 
bed absence episodes and the device significantly reduced the total workload score.  

 

Ongoing trials 

Through the searches conducted, only one relevant clinical trial was identified with a 
completion estimated in June 2021. However, the design of the intervention model is single arm 
assignment. 

 

Areas of uncertainty 
Although the evidence identified highlights some possible benefits as a result of the intervention 
with fall prevention sensors, multiple areas of uncertainty remain to be elucidated. These 
include: 

• The population of interest that could benefit most of the intervention (e.g. geriatric 
patients or patients with mental health conditions/mental impairment). 

• The specific technology used for the intervention. We identified a range of different 
sensor devices that aim to prevent falls (e.g. alarms, inertial sensors, video/depth 
camera, sensing platforms, laser sensing).  

• What defines current standard of care for the prevention of falls of hospitalised patients.  
• What criteria are used for evaluating/identifying patients at high risk of falls. 
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• Whether it is relevant to consider evidence from settings other than hospital inpatients. 

 

Conclusions 

Existing evidence reviews of sensor devices for fall prevention draw mixed conclusions about 
their effectiveness, with some finding some evidence of benefit but others concluding these 
devices could not be shown to be beneficial. The exact scope of each source varied in terms of 
populations, devices assessed, and setting, which could be the source of this variation, but 
further detailed scrutiny of the evidence would be needed to establish this.  
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Brief literature search results 

Resource Results 
HTA organisations  
Healthcare Improvement Scotland We did not identify any relevant guidance from this source. 
Health Technology Assessment Group We did not identify any relevant evidence from this source. 
Health Information and Quality Authority We did not identify any relevant guidance from this source. 
EUnetHTA We did not identify any relevant guidance from this source. 

International HTA Database 
CADTH. (2010). Chair Alarms in Residential Care and Acute Care: A Review of the Clinical Effectiveness and 
Safety. Canadian Agency for Drugs and Technologies in Health. Available at: 
https://www.cadth.ca/media/pdf/l0191_chair_alarms_htis-2.pdf [Accessed 26.04.2021]. 

UK guidelines and guidance 
SIGN We did not identify any relevant guidance from this source. 
NICE We did not identify any relevant guidance from this source. 
Secondary literature and economic evaluations 

https://www.epistemonikos.org/en/ 
Kosse NM, Brands K, Bauer JM, et al. (2013). Sensor technologies aiming at fall prevention in institutionalized 
old adults: a synthesis of current knowledge. International journal of medical informatics. 82(9): 743-52. doi: 
10.1016/j.ijmedinf.2013.06.001  

https://www.tripdatabase.com/ We did not identify any relevant evidence from this source. 

Cochrane library  Cameron ID, Dyer SM, Panagoda CE, et al. (2018). Interventions for preventing falls in older people in care 
facilities and hospitals. Cochrane Database of Systematic Reviews. (9). doi: 10.1002/14651858.CD005465.pub4 

Medline  We did not identify any relevant evidence from this source. 
Primary studies  
https://www.epistemonikos.org/en/ We did not identify any relevant evidence from this source. 

https://www.tripdatabase.com/ 
Subermaniam K, Welfred R, Subramanian P, et al. (2016). The Effectiveness of a Wireless Modular Bed Absence 
Sensor Device for Fall Prevention among Older Inpatients. Front Public Health. 4: 292. doi: 
10.3389/fpubh.2016.00292 

Cochrane library We did not identify any relevant evidence from this source. 
Medline We did not identify any relevant evidence from this source. 
Ongoing primary or secondary research 
PROSPERO database We did not identify any relevant evidence from this source. 
Clinicaltrials.gov NCT03678402 - Testing the Effectiveness of a Falls Prevention System. Interventional, single group assignment. 

Estimated study completion date: June 2021. 
Other 
Evidence provided by topic proposer and used 
for background 

NICE. (2013). Falls in older people: assessing risk and prevention [CG161]. National Institute for Health and 
Care Excellence. Available at: https://www.nice.org.uk/guidance/cg161/ [Accessed 26.04.2021]. 

 

http://www.healthcareimprovementscotland.org/
https://www.hse.ie/eng/about/who/healthwellbeing/htag/publications/
https://www.hiqa.ie/reports-and-publications/all-publications
https://www.eunethta.eu/
https://database.inahta.org/
http://www.sign.ac.uk/
http://www.nice.org.uk/
https://www.epistemonikos.org/en/
https://www.tripdatabase.com/
http://www.thecochranelibrary.com/
http://ovidsp.dc2.ovid.com/sp-4.03.0b/ovidweb.cgi?&S=DKOOFPICKFEBONEKIPBKJEPEACJJAA00&New+Database=Single%7c4
http://www.thecochranelibrary.com/
http://ovidsp.dc2.ovid.com/sp-4.03.0b/ovidweb.cgi?&S=DKOOFPICKFEBONEKIPBKJEPEACJJAA00&New+Database=Single%7c4
https://www.crd.york.ac.uk/prospero/
https://clinicaltrials.gov/
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Date of search: April 2021 

Concepts used: Fall prevention AND sensor/system/device/alarm AND hospital 
 

 

 

 


