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Falls are a frequent occurrence in 

elderly population, contributing 

significantly to injuries and decreased 

quality of life. However, falls are not an 

inevitable consequence of aging. A 

comprehensive assessment of fall risk 

factors allows to take action in a timely 

manner in order to avoid the 

occurrence of future falls.  

This project explores the smartphone as 

a fall risk assessment tool, taking 

advantage of its sensing capabilities.  

Concept 
Old age is frequently associated to 

morphological and physiological wear 

of organs and systems, such as the 

neurological, musculoskeletal and 

sensory systems. In general, these 

changes affect the control of postural 

stability and balance, which can lead to 

the occurrence of falls.  

Falls have a multifactorial origin, over 

50% of the falls are consequence of a 

combination of three or more risk 

factors. 

A large number of fall risk factors are 

modifiable. Muscle strengthening and 

balance retraining, or just some 

behavioral change, can be effective as 

part of a fall prevention approach. 
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Typically, fall risk assessment is 

performed by clinical experts in clinical 

environments and the technology used 

is costly, not portable and time 

consuming, which limits its use as a 

routine. Therefore, fall risk assessment 

is rarely a part of an older person’s 

regular check-up. As a consequence, 

when fall prevention techniques are 

applied it can be already too late. 

The “Fall Risk Assessment” project aims 

to monitor fall risk factors pervasively 

over time, providing feedback on the 

risk of falling and allowing to timely 

implement strategies of fall prevention. 

Smartphone-based fall risk 
assessment tool. 
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The smartphone built-in inertial sensors 

are used to continuously assess the 

mobility of elderly users, as they 

perform their usual daily activities. 

Specific mobility impairments are 

assessed using exercises or serious 

games. Smartphone-based 

questionnaires are used to assess 

behavioral and environmental factors. 

The Fall Risk Assessment Tool will be 

able to assist health care practitioners 

on the execution of the fall risk 

evaluation tests, both at seniors’ homes 

and clinical environments. The mobility 

tests were also implemented as 

attractive and intuitive games to be 

played by seniors themselves. The 

simplest fall risk assessment tests are 

based on the analysis of the daily 

movements of the user and run in the 

background to allow a pervasive 

monitoring of fall risk. My Fall Risk 

Meter is meant for a daily-basis, 

unsupervised assessment of risks. 

Fall Risk Screening 
In this first approach, several clinical fall 

risk assessment tests were adapted to 

the smartphone, targeting several 

dimensions of risks, i.e. physical, 

behavioral and environmental factors. 

Specifically, using its built-in inertial 

sensors and specific signal processing 

techniques, the smartphone is able to 

assess mobility and balance problems, 

lower limb strength, flexibility and 

voluntary stepping response. Also, 

based on the interaction of the user 

with the smartphone screen, the 

system is able to measure the reaction 

time response of the person. 
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Questionnaires are also applied in order 

to understand the contribution of fear 

of falling, medication, depression and 

cognitive impairments to the fall risk. 

Target Users 
Two different approaches based on the 

same fall risk assessment tests were 

considered targeting different user 

groups.  

The first tool is tailored to clinical 

experts, who can apply fall risk 

screening tests to their patients both at 

clinics and at seniors home. Therapists 

can manage their patients and follow 

their evolution as well as define the 

goals to achieve in each therapeutic 

session. Objective results are collected 

and stored for future analysis. 

The second tool is specifically adapted 

to be used by seniors at home. 

Interfaces tailored to older people and 

attractive serious games based on 

clinical tests were built, in order to 

engage users and retain their 

motivation and awareness for this 

problematic of falls. 

My Fall Risk Meter 

Assess your risk of falling 

playing attractive and 

intuitive games. Be aware 

of your risks and avoid 

falling by acting 

accordingly. 

  

Falls Clinics 

Health care practitioners 

will also take advantage 

of the use of the 

smartphone to assess fall 

risk. Assess all risk factors 

using a single device, set 

each patient’s goals and 

follow their evolution.  

It’s practical, portable, 

low-cost and intuitive to 

use. 

 

Fall Risk Factors 
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30-Seconds Chair Stand test to 
assess lower limb strength. 
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