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Contributor: Maria del Carmen Miranda-Duro

Falls are the second leading cause of accidental or non-intentional deaths worldwide and are the most common
problem as people age. The primary purpose of addressing falls is to detect, prevent, treat, and reduce their
incidence and consequences. Previous studies identified that multifactorial programs, an interprofessional team,
and assistive technology are required to address falls in older adults effectively. Accordingly, the research question
is as follows: what are the scope, type of studies, and approaches and strategies to fall risk using technology in the

existing occupational therapy literature regarding interventions to address the effects of falls in older adults on daily

living?
older adults falls occupation occupational therapy scoping review
smart home technology telehealth exergames 3D-application tool

| 1. Introduction

Fall prevention is focused on injuries or complications that occur because of fallingll2l, Numerous studies & have
demonstrated that many falls can be prevented through adequate assessment and intervention. Some of the most
common and effective interventions includel® gait stabilizing footwear, vitamin D, dietary supplements, medication
adaptation, multiple interventions, multifactorial interventions, assistive device training, cognitive monitoring and

intervention, environmental modification, and family and caregiver training4/=/EIZEI9],

Different authors have also suggested that multifactorial programs are useful for preventing and reducing falls
because of the complexity in the types of falls 19, According to the World Health Organization (WHO), the risk of
falls increases when multiple risk factors are presentl2ll, These multifactorial programs!22 involve a combination of
exercise (focus on strength, balance and mobility), and other options such as individualized and comprehensive fall
risk assessment about the person and, their environment and education on fall prevention. The GeriaTIC project is
an example of using multifactorial interventions for fall prevention. A study by Close and colleagues highlighted that
an interprofessional approach to this high-risk population can significantly decrease the risk of further falls and limit

functional impairment 131,

The effectiveness of these multifactorial programs is also based on the need to have an interprofessional team for
fall prevention and treatment and geriatric approaches. This includes a physician, a neurologist, a nurse, a

psychiatrist, a physical therapist, and an occupational therapist. The latter is part of the non-pharmacological

https://encyclopedia.pub/entry/6849 1/18



Older Adult Fall Prevention | Encyclopedia.pub

intervention 21181 Elliot and colleagues X2, in a systematic review, classified occupational therapy interventions

on older adults’ falls into three types of intervention that are shown in Table 1.

Table 1. Summary of occupational therapy interventions for falls in older adults.
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Single component

(includes only one of the following

components)

Multicomponent intervention

(includes exercise and one of the

following options)

Multifactorial intervention

(include the complex assessment of

different components)

Summary of Occupational Therapy Interventions for Falls in Older
Adults

Exercise

Home safety assessment

Education about falls’ prevention
Example: Lifestyle Integrated Functional Exercise study [37]
1st option: educational components as:

Feet or footwear risk

Energy conservation strategies

Safe assistive device use, home modification

Fall recovery

Medication routines

Nutrition and hydration

Relaxation stress management
2nd option: home modification with other fall prevention intervention

Example: Minimally Supervised Multimodal Exercise to Reduce Falls
Risk in Economically and Educationally Disadvantaged Older Adults [38]

Fall risk

Environment, education, and group activities
Activities of daily living

Assistive devices

Self-efficacy or fear of falling
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Example: A single home visit by an occupational therapist reduces the
risk of falling after hip fracture in elderly women: A quasi-randomized
controlled trial [39]

Existing effective population-based fall prevention programs
Population-based fall prevention
Other population-based multicomponent interventions
(includes strategies implemented across
whole communities, two different types) Example: Stepping On -Translating a Fall Prevention Intervention Into
Practice: A Randomized Community Trial [40]

The authors conducted a scoping review in January 2020. The research questions that we aimed to answer were
the following: what are the scope, type of studies, and approaches and strategies to fall risk using technology in the
existing occupational therapy literature regarding interventions to address the effects of falls in older adults on daily
living? Two approaches guided the present scoping review. On the one hand, the Arksey and O’Malley28! five-
stage framework was used, which includes stage 1 establishment of the research question; stage 2 identification of
pertinent studies and choice of studies, stage 3 study selection as explained in Figure 1; and, as shown in the
Results section, the stage 4 charting the data and stage 5 mapping the data and collating, summarizing, and
reporting the findings. On the other hand, this scoping review also follows the Preferred Reporting Items for
Systematic reviews and Meta-Analyses extension for Scoping Reviews (PRISMA-ScR) (see Table S1 9. |n
accordance with the aim of a scoping review, a quality appraisal is not required, as opposed to Systematic reviews

and Meta-Analyses(29.,

FPapers selection process

1. Identification 2. Screening 3. Elegibility 4. Included
o 4 L " L .
| | I 1
il % i b i ™ i "
74 records idl‘.‘:l‘l.t!ﬁEd via 42 records after 13 full-text papers i
data searching duplicate process assessed for elegibility S s
i ’ - o ., & e, r
- ~, - 1. - ‘
7 title records and 22
CINAHL [n = 15]; PubMed ? papers f-i*_mog'ed SstracEreasade 1 E:]l-lext'ed
[ = 7]: Cochenane [n = 2]; ue to duplication S naeed record remoy
Scopiis [n= 17]: Web of L ) L )
Science [n =25
BV.S [n=8];
OTSecker [n=6]
. A

Figure 1. Flow diagram of the Scoping Review process.

| 3. Bibliometric Characteristics

https://encyclopedia.pub/entry/6849 4/18



Older Adult Fall Prevention | Encyclopedia.pub

In total, we screened 74 documents, with 12 studies meeting the eligibility criteria (see Figure 1). The selected
literature was published between 2012 and 2020. The first study to report the use of technology in an occupational

therapy falls approach was published in 2012211,

The studies were conducted in the USA (n = 4)[21[22][23]124]: Eyrope (n = 6)2211261271[28][29][30] ' gpecifically in Scotland
(n = 1) 25, Sweden (n = 1) 28], the UK (n = 321239 and Belgium (n = 1)[28: and other countries such as Tunisia
(n = 1) and Australia (n = 1) 22,

The journals in which the articles were published were mainly those focusing on occupational therapy (n = 6)[21122]
(231[241(25] particularly for the first publications of studies on the topic, and informatics and technological journals (n =

6)[271(28][291[301[31](32] \yhich contained more of the recent studies.

The types of study were reviews—a systematic review (n = 1)21 and a critical review (n = 1)[22! and original articles
(n = 10)[221231124130131] " \ijthin the original articles, there were different research designs. Quantitative approaches
were used, including a descriptive study (n = 1)[22, a case study (n = 2)2324] and an experimental study (n = 1)

Bl The qualitative approaches used were qualitative research (n = 2)[28l32 and a mixed-methods study (n = 2)28
291,

Table 2. Summary of data extracted from the 12 selected studies.

Sample
Characteristics
Author(s), .
Authors’ Journal of Type of Study (Size, Age, % o
Year, . o Technology Used Main Findings
Affiliation Publication and Purpose of Female,
[Reference] .
Setting, and
Others)
Chase, C.A; Western Am. J. This systematic n = 33 studies, Commercially The results
Mann, K.; Michigan Occup. Ther. review aims to including a total  available smart contribute to
Wasek, S. and  University; synthesize of 31 home technology: evidence-based
Arberman, M. Rehabilitation existing literature  randomized operate lights, practice for
2012 [58] Hospital of about the effect controlled trials appliances, door, occupational
Indiana; of home and windows for therapy
Ingham modification as frail older adults practitioners
Age =is . . .
County both a separate 9 living alone. working with
) ) ) focused on )
Medical intervention and older adults in
older adults (not .
Center and a component of community-

Rehabilitation;

University of

several fall

specify ages)

based settings

and reinforce the
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Buffalo.
U.S.A.

Stewart, L. Astley Ainslie
and McKinstry,

B. 2012 [62]

Hospital; Ther.
Edinburgh
University,
Edinburgh

Br. J. Occup.

prevention

programs.

This critical
review aimed to
evaluate the
association
between older
people’s fear of
falling and the
use of telecare
and whether
telecare could

reduce this fear.

Setting =
community-
dwelling older
adults

Female =
Number of
females not

specified

n = 10 studies,
including
randomized
controlled trials,
a cohort study,
two qualitative
studies, a case
study, and

surveys

Age = older
adults over 60

years old

Setting = older
adults from
public-assisted
housing, day
centers, and
community

living

Female =
Number of
females not

specified

Telecare: this is
understood as the
remote or
enhanced delivery
of health and social
services to people
in their own homes
using
telecommunications
and computerized
systems.

importance of
the role of
occupational
therapy in the
home and
community.

Telecare’s
contribution to
supporting an
aging population
at home for
longer is
becoming
increasingly
recognized by
health and social
care services
worldwide.
However, this
critical review
identified that
few studies are
investigating
older people’s
views and the
use of telecare
in the domain of
occupational
therapy.
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Horowitz, B.;
Nochajski,
S.M. and
Schweitzer,
H.A. 2013 [59]

Charness, n.
2014 [60]

Bianco, M.L.;
Pedell, S. and
Renda, G.
2016 [69]

York College-
CUNY;
University of

Occup. Ther.

Buffalo; State

) ) Health Care
University of
New York.

US.A.

Florida State

Occup. Ther.

University.
U.S.A.

Health Care

Swinburne A.C.M.
University.

Australia

This case study
focused on the
development and
pilot-testing of
the Home Safety
Self-Assessment
Tool (H.S.S.A.T.),
a new home
assessment tool
designed for use
by older adults to
promote home

safety and aging.

This case study
was used to
illustrate
telehealth as one
important tool to
improve the
efficiency of
healthcare

delivery.

This qualitative
research study
assessed the

perceptions of

ten older adults

n= 28 older
adults

Age = between
69 to 87 years
old

Female = 68%

Setting =
community
dwelling

n =9 older
adults

Age = older
than 75 years

Female =
Number of
females not

specified

Setting =
community-

dwelling

n= 10 older

adults

Videos: developed
with instructions to
install home
modifications to
prevent falls.

Several tools were

included to analyze

the risks associated

with older adults’
homes in the

project.

Telehealth system:
consisting of a
watch for a factor

sensor system that

monitors

temperature with an

analog display, an
emergency button,
and an

accelerometer to

provide information

about activity and
to monitor falls.

An augmented
reality application
prototype on an
iPad. The

application is a 3D

The results
suggest the tool
may assist older
adults in
identifying
environmental
factors related to
falls and
facilitate their
ability to age in

place.

Telehealth
systems can
provide
potentially
important
support for
persons to live
independently
longer through
automated
monitoring. The
purpose of this
study was to find
a cost-effective
telehealth

technology.

The findings
indicate that
many older
adults welcome

augmented
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Glannfjord, F; Linkoping Scand. J.
Hemmingsson,  University. Occup. Ther.
H. and Sweden

Larsson, A.

2016 [63]

on an augmented

reality tool.

This qualitative
(phenomenology)
study examined
how older adults
perceive the Wii,
namely the Wii
sports bowling
game, in an

activity group.

Age = between
69 and 92 years
old with a mean
age of 79.1

years

Female = 60%

Setting = not

specified

n= between 10
and 12

Age = mean
age of 78,
between 64 and

98 years old

Female =
Number of
females not
specified

Setting =
Activity center
for elderly
people

model library bank

of typical and novel

home
modifications.
Professionals can
access this
modification bank
to superimpose a
proposed
recommendation

into their client’s

home environment

for evaluation and

discussion.

The Nintendo Wii
sports bowling
game, with the Wii

controller, was

compared with real-

life bowling.

reality as a
design and
communication
medium. It can
be used as a
bridging
mechanism to
increase the
person-
centeredness of
fall prevention

services.

The Wii was
found to be an
enjoyable and
social activity.
The interviewers
looked forward
to participating
in the activity
each week.
Participants felt
like they were
really bowling in
this virtual
activity, and
positive
differences
between regular
bowling and
virtual bowling
were identified,;
virtual options
were identified
as being easier.
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Hamm, J.;
Money, G.A.
2017 [64]

Lemmens, R.;
Gielen, C. and
Spooren, A.
2017 [65]

Brunel
University,

London South  Health

Bank Informatics J.
University.

U.K.

P.X.L. Stud. Health.
University Technol.
College. Inform.
Belgium

This mixed-study
explored
occupational
therapists’
perceptions of an
early-stage,
three-
dimensional
measurement aid
prototype, which
provides
enhanced
assistive
equipment
provision process
guidance to

clinicians.

This was a
qualitative study
about developing
a screening tool
to enable
occupational
therapists to
assess people’s
home
environments to

facilitate

n=10
occupational
therapists

Female = 100%

A ten pounds
voucher was
offered

2 to 31 years of

experience.

The
occupational
therapists’
experience was
in adults, social
services,
surgical
rehabilitation,
neurology, re-
ablemen, and

social services.

1st phase:

n = 16 older
adults in their
homes

Aged over 65
years old

A 3D measurement
aid prototype (3D-
MAP) application,
using 3D
visualization
technology was
deployed on a
tablet, mobile
phone, or laptop.
This was based on
the five most
commonly
measured items
with the Assistive
Equipment
Provision Process
tool (bed, bath,
toilet, chair, and

stairs).

The Obstacle tool is
a digitalized version
using the mind
maps and the
paper version
results for tablets. It
has a version that
can be used by
health
professionals or
informal caregivers

The results
show that
occupational
therapists
considered that
the 3D-MAP
application could
effectively
augment
existing 2D
diagrams and
deliver
numerous

benefits.

The Obstacle
tool was
developed and
judged to be
very useful by
occupational
therapists. It was
highlighted that
the Obstacle is
adapted for use
for persons with
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Arthanat, S.; The O.TJ.R.
Wilcox, J. and University of

Macuch, M. Hampshire.

2019 [61] USA.

independent

living.

This descriptive
study aimed to
determine the
extent to which
smart home
technology has
been adopted by
older adults,
what types of
smart home

2nd phase:

n= 31 older
adults

Aged over 65
years old

3rd phase:

n=5 older
adults, 5
informal
caregivers, 5
professional

caregivers

Setting =
community-

dwelling

The number of
females was not

specified

n= 445 older
adults

Age = a mean
age of 70.7,
between 60 and
95 years old

too. The digital
version includes (1)
the possibility of
structuring the
screening by
adding the rooms in
the order of
preference for
occupational
therapists, (2)
registration of
problems/scores,
(3) the addition of
photos to the
screening, (4) a
better overview
than in the paper
version, (5) the
option to store and
save data and
make a back-up,
and (6) connection
with the application
H-OPP (a digital
coach for
occupational
therapists).

Smart Home
Technology: sensor
networks to monitor
and gather
information about
the state of the
home and its
residents,
mechanisms that

allow

dementia and a
mini-obstacle
tool is under
construction and
will be digitalized
to be available
for clients and
their informal
caregivers. The
next step is to
make the tool
accessible to

everybody.

The present
study concluded
that adoption
and interest in
smart home
technology are
relatively low
among older
adults. The
levels of
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Hamm, J.; Brunel J. Biomed.
Money, A.G. University, Inform.
and Atwal, A. London South
2019 [66] Bank

University.

U.K.

devices are
being used, the
health factors
related to the
adoption of this
technology, and
the factors that
contribute to
smart
homeownership

and readiness.

This mixed-
method study
aimed to present
a 3D mobile
application to
enable older
adults to carry
out self-
assessment
measurement
tasks in
accordance to
two different
treatment
conditions, using
a 3D
guidetomeasure
tool or a 2D
paper-based
guide.

Setting =
community

dwelling

Female = 68%

n= 37
participants

Age = mean
age of 68.5,
between 55 and
86 years old (20
retired, 11
employed, three
not specified)

Female = Not

specified

[21]
Setting = Not
specified

communication
between devices to
enable automation
and remote access,
and user interfaces
such as home
displays, personal
computers, tablets,
and smartphones to
enable consumers
to set
preferences/goals
and receive
information and
feedback.

The application 3D
guidetomeasure-3D
was developed by
the Unity3D game
engine, which
supports multi-
platform
deployment,
including Android,
10S, desktops, and
Web. The unity3D
engine includes an
avatar model, 3D
furniture models,
and arrow prompts

of the application.

ownership and
readiness vary
vastly by
technology,
demographic
segments,
functional status,
and home
safety. These
aspects could be
taken into
account by
occupational
therapists.

An empirical
mixed-methods
assessment of
the performance
of the
guidetomeasure-
3D application
revealed that, in
terms of
accuracy,
consistency,
task completion
time, and
usability,
significant
performance
gains were
achieved over
the art’s current
state paper-
based 2D

measurement

Jpational
thich the

jetails of
ided, all
ided and

The original articles22123]1241[25][26][271[28](291[30](81I[32] jncluded 614 older adults, 15 occupational therapists, and 5
informal caregivers. The samples size of the studies included 1 (n = 1)1l to 445 (n = 1) older adults24, 1 (n = 7)22
(23[24](25][291[301[31](32] t5 10 (n = 1) types of occupational therapy[28, and 1 (n = 9) to 5 (n = 1) informal caregivers22,

There was a large age range age of older adults from 50 years old (n = 1)B% to a maximum of 98 years old (n = 1)

(28] These people were recruited from the community (n = 8)[22l(23124129]  an activity center for older adults (n = 1)

(23] or people attending a gym group on a university campus (n = 1) B9, Regarding the percentage of females, all
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[22][24]
Money, A.G.;
Atwal, A.;
Boyce, E.; Brunel
Gaber, S.; University
Windeam@]@]@
and U.K.
Alexandrou, K.
2019 [67]
Haj, A. B. and The
Khalfallah, A. University of
2020 [68] Sfax. Tunisia

[29][28]

(23]

B.M.C. Med.

Inform.

This mixed-
method study
used Falls
Sensei 3D to [27]
evaluate the
overall game
usability from an
older adult
perspective and
to explore older
adults’
perceptions of
using Falls

Decis. Mak. [2_5]@nsel, the

Smart
Innovation,
Systems, and
Technologies.

Book Series

factors affecting
the adoption of
this application,
and the extent to
which the
modification of
fall-prevention-
related behavior
can occur as a
consequence of
playing the Falls
Sensei game.

This
experimental
study aimed to
propose an
exercise to
improve patients’
posture with the
use of Kinect.

n=15
participants

Age = between
50 and 80 years
old

Setting = adults
attending a 50s
gym group on a
university
campus

Female = 60%

One older adult

[24]
[25]

[27]

Falls Sensei 3D
game is a first-
person 3D
exploration game
with four levels that
correspond to four
key living areas
within the home:
the kitchen,

bedroom, lounge,
%%J@ggairs. The
application was
developed with
Unity3D to
generate a
GameObject, which
contains 3D Models
and associated
scenes presented

at each game level.

Kinect is designed
to control video
gan{églwhile
allowing human-—
machine interaction
without markers or
a joystick. The body
interacts with the
machine. Kinect

allows the

winaows 21 ana tnese inciuaea e use or kinect® ana Nintenao vvn28l,

guidi6][32]

equivalent.

This study offers
a promising
exploration into
using
challenging
games to
address extrinsic
factors in fall risk
reduction. Data

analysis

ﬁ@fm[&][ﬂ][ﬁ]triangulaﬂon

suggests that
the game raised
awareness of
home hazard
detection, but
further research
is needed to
draw
comparisons
with established

interventions.

This study has
limitations

because the

[30Kinect sensor

has limitations in
precision
compared with
other more
expensive

motion 3D

38% (n =

jues, the

axtrinsic,

n to falls

hnology”
mponent
n home
Jropriate
Idressed
lergency
> factors

extrinsic

ies were
devices.
rototype
slehealth
yovide a
and an

221 The

ors, and

Table 3 shows the relationships between Section 3.2.2 (Type of intervention and approach to falls) and Section

3.2.3 (Type of technology used, and the compatibility of the technology used with the technological devices: Tablet,

iPad, computer, laptop, Xbox, Nintendo Wii, and mobile phone).

Table 3. Relationships between Section 3.2.2. and Section 3.2.3.
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aconicitinn af DOCPR ~ cancare Thao

Types of Technology Technology Used Compatibility Intervention Falls Risk
Augmer?ted reality iPad
application
3D measurement aid Tablet, mobile phone,
Software prototype application or laptop Home Extrinsic
developments modifications factors
Digital version of
Obstacle Tool Tablet
Falls Sensei 3D game Computer
Telehealth system Not applied
Telehealth Telecare Assistive Extrinsic
technology factors
Smart home technology
Multimedia materials Videos Computer, laptop, Educational Extrinsic
mobile phone or Tablet factors
Commercial and Kinect with Xbox and Kinect with Xbox and Exercise Intrinsic
technological devices Nintendo Wii Nintendo Wii factors

| 5. Discussion
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i Warld Hegl_ﬁ Organization What are the main risk factors for falls anLora%st gldherspeo le and what
therapi , which |

t
sts, and informal care ] ) .
re the most .effecttlve mtgrvennons to prev&ent these falls?; 2004. Available online: 140]
to keep In mind in software development, according to the accessible software development model , the

philgggﬁlr{mgs%gygp glliﬁ/,da%%utrr?eeméﬁgi\z/g 5|92e'|J:s)p(];c(t{flvcecgl§ %%doggu%awgrYa %%?e{p%%, ?a's this helps to break

like Nigital Rinedr partic GadpamBrighMidenda,td8.; Concheiro, P.; Pazos, A.; Pousada, T.; Pereira, J.
Technologies for participatory medicine and health promotion in the elderly population. Med.

TheaglbieS2IMERIdeY @ GXBISHBITPOIE09T AIES ComndEbibt BG7gaars old2¥), although older persons are

classified as those aged 65 or more éears. This reflects the perspective of preventing falls in people nearing
13. Close, J.; Ellis, M.; Hooper, R.; ILﬁ:ksirpan, E.; Jackson, S M (fp Pr,?ventlon of falls in the
retirement and the importance of active, healthy aging throughout Tife . The life expectancy In Europe and
gldﬁrly trial IDROFI?T : A randomised contro‘leg trial. Lar?g[g_g] 19.?9, 353, 93-97, L ,
USA, the ’main places of publication, Is approximately 82 years o . Life expectancy at age sixty is higher in
doi:10.1016/S0140- 73%298(;0611 -4, . . .
women than men, and as can be se€en in the results, females made up the highest percentage of participants in the
1studiapakia BO—5RYtIdi eipicimntddamgappeoaocménlRgiderly patients. Geriatr. Gerontol. Int. 2003, 3,

69-72, doi:10.1046/j.1444-1586.2003.00074..x.

arding the type of intervention used to address falls in older adults through occupational therapy, only single-

Re
15. Weinstein, M.; Booth, J. Pre %ntin Falls in Older Adults: A Multifactorial ARProac 0 Healt
com onentelnterventll%ns were use u, e\%n ﬁwugh gl erent autthors ave suggested at mulgfactoﬁ]a programs
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inte)iades#ional fledvh f & fab ptdesntibir.dnitrezamdnifid! ). T.M. Process factors explaining the
ineffectiveness of a multidisciplinary fall prevention programme: A process evaluation. BMC Public
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essentu% aspect % mcluge, especially in the cases of home modification[22[27I[281291[30181][32] gng assistive

caregivers. The aim was to make it accessible for everybo an essential factor
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i [48][49][50][11][51][52][53]
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0%97 _ .
A previous systematic review ex ectiveness of several occupational therapy interventions for older

doi:10.1371/journal pmed.1000097.
people, conc ud’lir!g that they are use?u and cost-effective compared with standard care or other therapies®4l. In
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aspkdxonetardaan 2020¢conomic impact.

21. Chase, C.A,; Mann, Ié Wasek, S.; Arbesman, M. Si)éstemat'c review of the effect of home
Our results reinforce the' idea that hdme' modifications, assistive technology, and educational interventions can

odification and fall prevention programs falls and the performance of community-dwelling . .
ad(J.rness extrinsic factors, §artlcu arly envir nmentaRQactors, and exeFr)mse can aggress INtrinsic %éX:tOI’S. Thlg IS IN

ISRl Aol CEHE: 18T 0 255 £ BP0 A 017 C0R0AL o e

accordance with previous stu
22 Horowitz, B.P.; Nochajski, S.M.; Schweitzer, J.A. Occupational therapy community practice and
home assessments: Use of the home safety self-assessment tool (HSSAT) to support aging in
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older adults. OTJR Occup. Particip. Heal. 2019, 39, 247-256, d0i:10.1177/1539449218813906.
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doi:10.1080/11038128.2016.1267259.
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