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1. Introduction and Scope 

Fall-monitoring alarms—such as bed-edge sensors, chair alarms, and floor mats—are designed 
to alert caregivers when at-risk individuals attempt to stand unassisted, to detect real falls, or to 
track unsupervised movement. This paper reviews published studies across settings and evaluates 
both advantages and limitations of implementing these systems. 

 

2. Clinical Evidence of Effectiveness 

2.1 Reduction of Undetected Long-Lie Events 

• Fall detection systems can reduce the time an older adult lies on the floor after a fall 
(“long lie”), which is associated with hypothermia, pressure injuries, and increased 
mortality Wikipedia+7Secure Safety Solutions+7Wikipedia+7PMC+1Downers Grove 
Rehab & Nursing+1. 

2.2 Improved Response and Reduced Fear of Falling 

• Users of bed/chair alarm devices report feeling more secure and confident, enhancing 
independence Healthline. 

2.3 Real-World Clinical Impact 

• A quasi-experimental study using IoT-enhanced bed-exit monitoring in Taiwan showed 
an 88% reduction in bedside falls compared with standard systems (0.1% vs. 
1.2%) JMIR. 

• In Canadian nursing studies, none of the stand-alone alarm RCTs showed significant falls 
reduction or improvements in injury rates, LOS, or functional status—suggesting alarms 
are most effective as part of multifactorial interventions PLOS+1wd-law.com+1. 

 

3. Technical Considerations & Innovation 

https://www.securesafetysolutions.com/product-category/fall-wandering-prevention-elderly/wired-fall-alarm-monitors-pads-sets/fall-alarm-monitors/?srsltid=AfmBOoporplERkXbFzQwfkpOzg7KEmsQF1F5tLkad93h-ZPTXEnuRnHM&utm_source=chatgpt.com
https://pmc.ncbi.nlm.nih.gov/articles/PMC3711927/?utm_source=chatgpt.com
https://pmc.ncbi.nlm.nih.gov/articles/PMC3711927/?utm_source=chatgpt.com
https://www.healthline.com/health/are-medical-alert-systems-worth-it?utm_source=chatgpt.com
https://www.jmir.org/2024/1/e58380/PDF?utm_source=chatgpt.com
https://journals.plos.org/plosone/article?id=10.1371%2Fjournal.pone.0287537&utm_source=chatgpt.com


 
3.1 System Sensitivity and False Alarms 

• Chest or belt-worn sensors reach ~98% accuracy, but wrist-worn or environmental 
sensors show more false positives PMC+10National Council on Aging+10arXiv+10. 

• Smart IoT systems can eliminate false alarms (Taiwan study), enhancing 
reliabilityScienceDirect+3JMIR+3Downers Grove Rehab & Nursing+3. 

3.2 Privacy, Autonomy & Caregiver Experience 

• Users express concerns about intrusiveness, particularly with video-based or tracking 
solutions . 

• Nurses reported mixed experiences: while alarms aid monitoring, they may contribute to 
alarm fatigue and workflow burden PMC+4PLOS+4wd-law.com+4. 

3.3 Emerging AI-Driven Systems 

• Bed-mounted vibration sensors using machine learning can detect falls with high 
sensitivity (lab data) JMIR Formative Research+15arXiv+15National Council on 
Aging+15. 

• Low-resolution infrared and computer-vision systems offer promise with high accuracy 
and privacy-respecting designs arXiv. 

 

4. Pros and Cons by Care Setting 

Setting Pros Cons 

Nursing 
Homes 

Continuous monitoring, 
immediate alerts, reduced 
long-lie effects 

Mixed evidence on fall reduction; high false alarm 
ratesPMC+1Secure Safety Solutions+1PMC+2wd-
law.com+2PMC+2 

Hospitals 
IoT bed-exit systems 
significantly reduce bedside 
falls  

Alone, alarms show limited efficacy; alarm fatigue 
contributes to staff burden  

Home 
Settings 

Provides autonomy and 
timely emergency response; 
peace of mind  

Privacy concerns; reliance on user compliance; 
variable cost and coverage  

 

5. Recommendations for Implementation 

1. Integrate Within Multifactorial Strategy 
Alarm systems are most effective when used alongside risk assessments, staffing 
adjustments, and education wd-law.com+6Wikipedia+6Downers Grove Rehab & 
Nursing+6. 

https://www.ncoa.org/product-resources/medical-alert-systems/best-medical-alert-systems-with-fall-detection/?utm_source=chatgpt.com
https://www.jmir.org/2024/1/e58380/PDF?utm_source=chatgpt.com
https://journals.plos.org/plosone/article?id=10.1371%2Fjournal.pone.0287537&utm_source=chatgpt.com
https://arxiv.org/abs/2412.04950?utm_source=chatgpt.com
https://arxiv.org/abs/2412.04950?utm_source=chatgpt.com
https://arxiv.org/abs/1811.05416?utm_source=chatgpt.com
https://pmc.ncbi.nlm.nih.gov/articles/PMC3711927/?utm_source=chatgpt.com
https://wd-law.com/alarms-in-nursing-homes-safety-tool-or-hidden-danger/?utm_source=chatgpt.com
https://wd-law.com/alarms-in-nursing-homes-safety-tool-or-hidden-danger/?utm_source=chatgpt.com
https://en.wikipedia.org/wiki/Fall_prevention?utm_source=chatgpt.com
https://en.wikipedia.org/wiki/Fall_prevention?utm_source=chatgpt.com


 
2. Select High-Sensitivity, Low-False-Alarm Tech 

Prioritize IoT-enabled sensors, chest-level wearables, or vibration systems with ML 
detection to improve accuracy. 

3. Train Staff & Define Response Protocols 
To counter alarm fatigue, set thresholds, assign clear responder responsibilities, and 
regularly audit false-positive rates. 

4. Engage Users Respectfully 
Obtain consent and offer opt-outs; educate residents and families on privacy protections. 

5. Monitor Metrics and Adjust 
Track alarm activations, fall events, long-lie durations, and staff feedback. Use PDSA 
cycles to refine system configurations. 

 

6. Future Outlook & Innovation 

• AI-based floor-systems and vibration sensors aim for real-time accuracy with reduced 
intrusivenessPMC+2National Council on Aging+2JMIR+2arXivPMC+4Secure Safety 
Solutions+4Verywell Health+4PMC+5JMIR Formative Research+5PLOS+5PMC. 

• Sensor fusion—combining wearables, floor mats, infrared vision—offers better detection 
and reduced false alarms. 

• Privacy-preserving designs, such as low-res infrared or non-identifying floor sensors, 
improve acceptance . 

 

7. Conclusion 

Alarm-based fall monitoring systems can significantly enhance patient safety—particularly when 
integrated into broader fall prevention strategies. Evidence supports benefits across settings: 
prompt detection, confidence in movement, and dramatic reductions in bedside falls with 
intelligent systems. However, these technologies must be carefully chosen, implemented with 
strong protocols, and continually evaluated for false alarms and caregiver impact. The ideal path 
is a tailored, evidence-driven, and socially sensitive deployment. 
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