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Abstract
Early detection of older adults with an increased risk of falling could enable early onset of preventative measures.
Currently used fall risk assessment tools have not proven sufficiently effective in differentiating between high and
low fall risk in community-living older adults. There are a number of tests and measures available, but many timed
and observation-based tools are performed on a flat floor without interaction with the surrounding. To improve falls
prediction, measurements in other areas that challenge mobility in dynamic conditions and that take a persons’ own
perception of steadiness into account should be further developed and evaluated as single or combined measures.
The tools should be easy to apply in clinical practice or used as a self-assessment by the older adults themselves.
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Determining risk of falling is a complex matter that
involves multiple predisposing and precipitating factors1.
More research is needed to develop clinical measures that
reflect the multifactorial nature of falls, the heterogeneity of
older adults, and location of the fall. This includes tools that
can determine risk of falling in independent well-functioning
older adults, who are also prone to falls2,3, so that onset of
interventions at an early stage is enabled and, thus, physical
and psychological distress caused by falls is prevented.
The results of our recently published study4 did not
support a recommendation to use Timed Up and Go Test
or Short Physical Performance Battery for predicting falls
among well-functioning older adults. Although problems with
gait and balance are frequently found to be risk factors for
falls5, a systematic review and meta-analysis found that fall
risk assessment tools currently used in community-dwelling
older adults did not show sufficiently high predictive validity
for differentiating high and low fall risks when used as single
measurements6.
Maybe other aspects of gait and balance would be
preferable than an indoor performance of timed or observed
activities? Gait adaptability could be a key variable to
assess risk of falling. Based on visual input, proactive gait
adaptability refers to the ability to quickly adjust our walking
patterns to our surroundings. These changes put demands on
step precision and avoidance of obstacles7. In everyday life,
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gait adaptations need to be made when walking on different
terrains, turning, or walking in a crowd. In comparison with
younger adults, older adults have been found to have altered
gait strategies when approaching an obstacle, which become
more pronounced when there is limited time to avoid the
obstacle or in dual-task conditions8. The strategies include
lowered walking-speed when approaching an obstacle9,
more often employing a short-step strategy, slower reaction
times, less toe and heel distance to the obstacle, and larger
foot clearances, resulting in a lower success rates in obstacle
avoidance tests than younger adults10. Altered kinematic
patterns in older adults compared to younger people have
been well documented concerning gait adaptability7, with
decreased lower limb muscle strength as one probable
cause11. The ability to react to unexpected loss of balance
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has the potential to also contribute to the predictive ability
of falls. However, knowledge of the type of measurement
that is best suited to identify poor gait stability and the
ability to regain balance is lacking. Promisingly, a systematic
review with meta-analysis has presented some findings
that indicate that older adults’ falls are reduced by almost
50% by training of reactive and volitional step training12.
Nevertheless, there is a lack of large studies focusing on
predictive measurements with a prospective follow-up of
falls both regarding the ability to negotiate obstacles and
the ability to regain balance and, thus, the predictive value
is unknown.
Another area of research to be further developed is older
adults’ own experiences of their steadiness or balance.
Some previous studies indicate that the self-perception
of steadiness could be a successful way forward to predict
falls in well-functioning older adults. In a recent 2-year
prospective study self-reported unsteadiness during walking
was associated with an increased risk of recurrent falls13 and
in a previous longitudinal study perceived balance problems
predicted injurious falls14. A scale of steadiness has been
developed15 but there is still a lack of knowledge how to
best formulate the question or how to construct a scale. Yet
another area that warrants further research is disparities
between perceived balance and performed activities16-18.
If an older adult perceives their balance as good but their
performance is poor, he or she may have an increased risk
of falling.
The time has come to develop fall-predictive assessments
facilitated by digital technology that involve interactions with
the surrounding, are evaluated for measurement properties
and easy to use in clinical practice, or by the older adults
themselves in their own homes. One option could be to
further develop registration of walking patterns relative
to the surrounding by sensors within soles in shoes and
smartphones19. Other tools which also could be provided
for self-management of fall-predictive assessments are
interactive videogames or virtual reality technology. These
technologies may comprise tools that can be used to offer
different scenarios, register the difficulty level of the selected
activity, measure the performance in a reproducible way
and present real-time data. In addition, wearable sensors
have been proposed to be a promising tool for monitoring
older adults’ activity in their own home and provide healthcare professionals with data to give personal advice for fallprevention exercise20. The above-mentioned suggestions
call for collaboration between different disciplines for
development of the measurements.
In summary, commonly used tools are insufficient in
predicting older community-living adult’s fall risk. It is now
time to “reshape” the toolbox, as well as give older adults’
own perception of their fall risk a more central role in the
assessment. The development and prospective evaluation
of measurements in the above presented areas might
increase the predictive ability of falls in particular for well90

functioning older adults and, in addition, be helpful in tailoring
interventions for preventing falls. It is of major importance
that these tools present real time data and are easy to use
in clinical practice as well as by older adults themselves.
Self-assessments can enable more rapid and frequent
assessments followed by preventive measures.
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