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Abstract

Background: Lying onthefloor for along periodof time hasbeendescribedasa critical determinanbf prognosisollowing
afall. In additionto fall-relatedinjuriesdueto thetraumaitself, prolongedmmobilizationon thefloor resultsin awide rangeof
comorbiditiesandmay doublethe risk of deathin elderly Thus,reducingthe lengthof Time On the Ground(TOG) in fallers
seemgrucialin vulnerableindividualswith cognitive disordersvho cannotgetup independently

Objective: This studyaimedto examinethe effect of a new technologycalled SafelyYou Guardian(SYG) on early post-fall
careincludingreductionof Time Until staf Assistanc€TUA) andTOG.

Methods: SYGusesontinuoussideomonitoring,artificial intelligence securenetworks,andcustomizeadomputemapplications
to detectandnotify caraiversaboutfalls in realtime while providing immediateaccesgo video footageof falls. The present
obsenationalstudywasconductedn 6 CaliforniamemorycarefacilitieswhereSYG wasinstalledin bedroomsf consenting
residentsandfamilies.Fall eventswerevideorecordedyver 10 months During thebaselinanstallationperiod(November2017
to Decembe2017),SYG video capturesf falls werenot provided on a regular basisto facility staf review. During a second
period (January?2018to April 2018),video capturesnveredeliveredto facility staf on a regularweekly basis.During the third

period(May 2018to August2018),real-timenotification (RTN) of ary fall wasprovidedto facility staf. Two digital markers
(TUA, TOG)wereautomaticallymeasure@ndcomparedetweerthe baselingperiod(first 2 months)andthe RTN period(last
4 months).Thetotal numberof falls includingthosehappeningutsideof the bedroom(suchascommonareasandbathrooms)
wasseparatelyeportedby facility staf.

Results: A total of 436falls wererecordedn 66 participantssuffering from Alzheimerdiseaser relateddementiagmeanage
87 years;minimum 65, maximum104years).Over 80% of thefalls happenedh bedroomswith two-thirdsoccurringovernight
(8 PM to 8 AM). While only 8.1%(22/272)of falls werescoredasmoderateor severe,fallerswerenotableto standup alonein
97.6%(247/253)of thecasesReductionf 28.3(Cl 19.6-37.1)minutesin TUA and29.6(Cl 20.3-38.9)minutesin TOG were
obsenedbetweernthebaselineandRTN periods.The proportionof fallerswith TOG >1 hourfell from 31% (8/26;baseline}o
zeroevents(RTN period).During the RTN period, 76.6%(108/141)of fallersreceved humanstaf assistancén lessthan10
minutes,and55.3%(78/141)of themspentiessthan10 minuteson theground.
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Conclusions: SYG technologyis capableof reducingTOG and TUA while efficiently coveringthe area(bedroom)andtime
zone(nighttime)that are at highestrisk. After 6 monthsof SYG monitoring, TOG wasreducedby a factorof 3. The drastic
reductionof TOG s likely to decreassecondarycomorbidcomplicationsjmprove post-fll prognosisandreducehealthcare

costs.

(J Med Internet Res2021;23(6):e17551doi: 10.2196/17551

KEYW ORDS

artificial intelligence videomonitoring;real-timevideodetectionfall; time ontheground;Alzheimerdiseaseglementiamemory

carefacilities

Introduction

Falls arethe leadingcauseof injuries amongpeopleaged65
and older, with estimatedyearly direct medical costsof US
$637.2million for fatalfallsandUS $31.3billion for nonfatal
falls in the United States[1]. Older adults with cognitive
impairmenthave anincreasedisk of falling [2], andthosewith
dementidiving in nursingcarefacilitiesfall 4.1timesperyear
onaverageversu<2.3timesfor otherresident$3]. Additionally,
individuals with dementiaare the least likely to call for
assistancevhenthey cannotrise alonefrom the ground,and
cognitive impairmentis foundto bethe mostsignificantfactor
thatpredictslying onthefloor for along time afterafall [4].

Reducingthe lengthof time on the floor afterafall is crucial

becausdall-relatedinjuriesincludenotonly traumaticinjuries
associatedavith the acutefall but alsocomorbidcomplications
related to prolonged post-fll immobilization. Artificial

intelligence (Al) in the field of computervision; innovative

healthtechnologyusingsecure network-attachedtorageand
a customizeccomputerapplicationtogetheroffer the potential
to detecftfallsrapidlywithouttheneedfor wearabledevicesand
to supportcarein dementiacarefacilities[5]. In previouswork

using SafelyYou Guardian(SY G) technology[5], we shaved

thatvideomonitoringof falls alongwith regularfall review by

facility staf resultedin more accurateidentification of falls,

fall mechanismsandthe injuries relatedto the traumaitself

(suchastraumatidbraininjury, for instance]6]. Morerecently

we comparednonbenétiaries to beneiciaries of SYG and
foundthatreview of fall footageenabledasignificantreduction
of visitsto theemegeny departmenthy 72%on averagedue
to bettertriaging of fall-relatedinjuries[7]. In this article,we

focus on subsequentength of time spenton the floor after
falling as automatically measuredby SYG technologyin

beneiciariesof SYG.

The objective herewasto investicate the effect of the SYG
real-time notification (RTN) systemon early provision of
post-fll care.We analyzed lengthsof time associatedvith a
fall event: (1) Thelengthof Time Until staf Assistancearrives
(TUA) reflects the first support provided by professional
carajivers,and (2) the lengthof Time On the Ground(TOG)
in fallersis a prognosticmarler reflectingrisks for secondary
post-fll complicationsin residents.Discrepancieshetween
TUA and TOG are common. For example, a professional
caragjiver who arrivesin a residents room shortly after a fall

https://wwwjmir.org/2021/6/e17551

maywait for aseconcdcaragiver to comeandassistheresident
to his or herbed.These2 digital caremarkersweremeasured
over 10 monthsfor consentingresidentdiving in 6 memory
carefacilities. We hypothesizedhat introducingSYG would
reduceTUA andTOG. Comparisorof TUA andTOG markers
betweerthebaselingperiodandRTN periodwerecomputedo
assessheeffectof SYG technologyon early post-all care.

Methods

Designof the Study and TechnologyEquipment

This study is part of a larger project involving multilevel
collaborationsbetweenengineersresearcherglinicians,and
careproviders.SafelyYou developscomputewisionalgorithms
(a subfeld of Al focused on visual understanding)for
automatedreal-life, real-timedetectiorandnotificationof falls
in memory care facilities [5]. This obsenational study was
carriedout during 10 monthsin 6 memory carefacilities in
California,anda progressie introductionof SYG technology
wascarriedout sothatfacility staf could getfamiliar with the
technology In eachof the 6 facilities, wall-mountedcameras
wereinstalledin residentsbedroom®f consentingelderlyand
families (at the exclusion of residents'personalbathrooms,
wherenocameravasplaced)andin accordanceiith theprivacy
and ethical guidelines discussedbelon. There was no
requiremengboutwherethe camerawas placed,but cameras
weregenerallyplacedin orderto captureasmuchof theroom
aspossiblesincethecameravould notdetectafall thatit could
not see.The field of view of the camerawas greaterthan 90
degreessuchthatanentireroomcouldbecapturedf thecamera
wasplacedin anuppercornerof theroom. A fall wasdefined
asandunexpectedeventin which the participantcomesto rest
on the ground,floor, or lower level® [8]. A fall incidentwas
detectedy theAl-enabledcamerasystenwhenaresidentvas
identified on the floor, whatever his or her position(sitting or
lying). This detectionis independenbf cameraposition, the
numberof individualsin theroom,andwhichindividual is on
thefloor. 20n thefloor® wasdefinedto bewhenonebodypart
otherthanthe feettouchedthe floor, suchasa knee,forearm,
or the posterior Falls were video captured24 hoursa day;, 7
daysaweek,andvideodataweresecurelytransmittedusinga
local network storagedevice. A secure customizeccomputer
applicationgave facility staf accesdo the video footageand
fall informationof fall incidents(Figurel).
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Figure 1. SafelyYou Guardian(SYG) technologyprovides automatednotification of the fall, video footage (to asses<all severity), and care

recommendationt® facility staf.

BetweenNovemberl, 2017 and August31, 2018, falls were
prospectrely recordedn administratve reportsandwerevideo
capturedfor consentingparticipants(Figure 2). The study
entailed 3 successie periods over 10 months. During the
2-month baselineinstallation period (November 2017 and
December2017), a set of control measuresvas performed
following setupof the camerasandSYG video capturedalls,
but videofootagewasnotprovidedonaregularbasisto facility
staf review. During a second4-month period (January2018

https://wwwjmir.org/2021/6/e17551

throughApril 2018),video capturef falls weredeliveredto
facility staf on a weekly basissothatthey could getfamiliar
with thetechnologyandfootagereview; however, RTN directly
occurringafterafall wasnotactivated.Finally, duringthethird
4-monthperiod (from May 2018throughAugust2018),RTN
of ary fall wasprovidedto facility staf via a phonecall sothat
the faller could receve immediateassistanceafter the alarm
onset.
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Figure 2. Flow chartshaving inclusionsandfall databasesIOG: Time Onthe Ground; TUA: Time Until staf Assistancarrives.

OutcomeMeasures

For eachparticipant,the numberof falls occurringin private
andpublic space®f thememorycarefacility wasrecordedcby

facility staf over the 10-monthperiod:Privatespaceseferto

residents personal areas (ie, individual's bedroom and
bathroom)while public spaceseferto commonareasshared
by residents(eg, dining rooms, hallways, lounges). Falls

happeningn bathroomsin nonparticipantsbedroomsandin

commonspacef the memorycarefacilities were not video
recordedout werereportecthroughexisting incidentreporting
processes.

For participantsonly, avideoreview allowedtheclassifcation
of falls accordingto their severity. A fall wasclassifed asa
ahehavioral fall° whentheresidenshavedanintentionalslow

descentwith safelanding but no recovery to prior position.
Other falls were granteda severity score using the 4-point
Hopkins Falls Grading Scale [9]. This scale stratifies fall

severity in nearfall (Grade 1), minor fall with no needfor

medicalattention(Grade2), moderatefall requiring medical
attention(Grade3), andseverefall requiringhospitaladmission
(Graded).

Two caremarkers were automaticallygeneratedy the SYG
technologyin orderto assesgarly provision of post-all care.
TUA timedthe delaybetweerthe detectionof thefall andthe
detectiorof staf arrival in theresidents bedroomTOGtimed
the delay betweenthe detectionof the fall andthe residents
returnto a comfortablepositionwith assistancdérom facility

https://wwwjmir.org/2021/6/e17551

staf. Measurementof these 2 digital markers allowed
classifcation of falls accordingto their duration[4] (lessthan
10 minutes,10to 30 minutes,30to 60 minutes,andmorethan
60 minutes).

Ethical Proceduresand Privacy

Privacy and consentproceduresvere developedwith support
from the Institutional Review Board of the University of

California,Berkeley [10] andin collaboratiorwith theCalifornia
Departmentof Social ServicesCommunity Care Licensing
Division. The Committeefor Protectionof HumanSubjectsof

the University of California, Berkeley approsed the study
protocol.Proceduresiave beenpublishedn detail [6].

Residentsliving within the care facilities shaved severe
cognitive impairmentrelatedto Alzheimerdiseaseandrelated
dementiasAs a consequencesurrogate consentby a legally
authorizedepresentatie (usuallynext of kin) wasrequiredfor
thepresenstudy Thelegally authorizedepresentatiesof the
residentsveregivenoralandwrittendetailednformationabout
the studyandwere provided the informed consentdocument.
The studywas explainedto the affectedindividualsliving in
the facility, and if they provided ary verbal or norverbal
indicationthat they did not wish to have the camerasn their
bedroom, they were not included. The legally authorized
representatie wasthe personwho could sayyesto the study
thusproviding informed consentput the residentretainedthe
right to declinethe study at ary time, thus providing assent.
Camerasverelocatedhighin acornerin thebedroomput not
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in the bathroom,and remainedvisible to the participants.
CameraudiorecordingwasdisabledSignswerepostedvisibly
onthedoorof eachbedroonin whichvideorecordingoccurred
as a reminderto residents,families, and facility staf that
participantsverebeingvideo monitoredin thebedrooms.

Statistical Analyses

TUA and TOG variableswere quantifed in minutesand are
describedwith meansmedian,standarddeviation, minimum,
and maximum. Comparisonof meansof TUA and of TOG

betweerthebaselingeriodandtheRTN periodwasperformed
with nonparametricWilcoxon rank-sum tests becauseof

nonnormality of the data. A one-way analysisof variance
(ANOVA) wasconductedo determingf TUA differedbetween
facilities. The TUA amountedo 0 minuteswhenafacility staf

wasalreadyin the bedroomwitnessingthelive fall. Falls with

aTUA equalto O werecountedcoverthe3 periodsandwWilcoxon

rank-sumcomparisortestswere performedwith andwithout
fallswith TUA equalto 0. Statisticalanalysesvereperformed
usingStataversionl15 (StataCorp; College Station,Texas)and
R (R Programming).

Results

A total of 66 individualsout of 193residentg34.2%)living in
the6 facilitiesatthetime of inclusionparticipatedn the study

Bayenetal

These66 participantssuffered from Alzheimer diseaseand
relateddementiasThey hadameanageof 87 (SD6.9;minimum
65, maximum104) yearsand were nearly two-thirds women
(42/66,64%). The majority of the participants(54/66, 82%)
weredeterminedo berecurrentfallerswith anaverageof 6.6
(SD 8.6; minimum 1, maximum49) falls per individual over
the 10-monthperiod.No differencein the numberof falls per
fallerwasfoundaccordingio gender

A total of 436falls werereportedin administratve recordsof
those66 studyparticipantover 10 months Amongthesefalls,
86 (86/436, 19.7%) occurredin common areas,and 350
(350/436,80.3%)occurredn privatespacegincludingfallsin
participants' personal bedrooms, in participants' personal
bathroomsandin bedroomf othernonparticipantesidents).
Asdisplayedn Figure3, 64.6%(226/350)f fallsthathappened
in private spacesccurredduring nighttime (8 pm to 8 am),
with a maximal spike of incidentsbetween4 am and 8 am.
Video data about fall severity were fully available for 272
events,includingatotal of 93 falls (93/272,34.2%)classifed
as?behavioral falls with safelanding® Gradingof the severity
of theremainingfallsshaved18(18/272,6.6%)nearfallswith
independentecovery, 139 (139/272,51.1%)minor falls, and
22 (22/272, 8.1%) moderateand severe falls (18 and 4,
respectiely).

Figure 3. Display of falls accordingto location and day schedule Private spacegefer to residents@ersonalareas(ie, individual's bedroomand
bathroom)public spaceseferto commonareassharedy residentgeg, diningrooms,hallways,lounges).
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VideodataaboutTUA andTOG markerswerefully available
in 253falls (missingvideosandgapsin videoareattributedto
technicalissuessuchasgapsin WiFi connectvity). Both TUA
andTOG shavedawide variationrangingfrom zero(or a few
seconds)to more than 3.5 hours (maximum TUA: 214.2
minutes;maximumTOG: 215 minutes;both duringthe 2 first
periodsbeforeRTN). Theone-way ANOVA shavedthatthere
was a statistically significant differencein TUA between
facilities (Fs=3.79,P=.003).We foundthat TUA washigherin
thestandalonenemorycarefacilities (2 of the 6 facilities)than
in the other 4 facilities (ie, memory care units within larger
assisted-liing facilities; Wilcoxon rank-suntestP=.002).The
differencebetweenTOG andTUA over 10 monthswassimilar
over the 3 time periods(7.8 minutesat baseline 6.6 minutes
duringweeklyreview, and6.9 minutesduringthe RTN period)
and often relatedto the needfor more than one health care
professionalo helplift fallers.In 2.4%(6/253)of falls, residents
got up independenthbeforestaf arrival, resultingin alarger
TUA than TOG. A facility staf memberwas alreadyin the
bedroomduring the fall event for 17.4% (44/253) of cases,
resultingin aTUA of 0 minutes.

The TUA amountedo anaverage35.3(SD 48.3,median7.6)
minutes,15.9(SD 32.1,median2.4) minutes,and7.0(SD 9.5,
median2.8) minutesduring the baseline weekly review, and

Bayenetal

RTN periodsyespectiely. TUA differedsignificantly between
thebaselingperiod(November2017andDecembef017)and
the RTN period (May 2018to August2018;P=.004),with a
meanreductionin TUA of 28.3 (Cl 19.6-37.1)minutes.The
TOG amountedto an average43.2 (SD 48.8, median23.3)
minutes,22.9 (SD 32.9,median11.5) minutes,and 13.6 (SD

12.1,median9.3) minutesduringthe baselineweekly review,

and RTN periods, respectiely. TOG differed significantly
betweerthe baselineperiodandRTN period (P=.043),with a
meanreductionin TOG of 29.6 (Cl 20.3-38.9)minutes.We

found similar resultsafter removing thosefalls with a TUA

equalto 0 minutes(ie, asignificantdifferencan TUA between
the baselineperiod and RTN period [P=.004], with a mean
reductionin TUA of 37.7[Cl 27.8-47.7]minutes).

As showvn in Figure4, therewasanincreasen the proportion
of individualslying onthefloor for lessthan10 minutesanda
relateddecreasén the proportionof individualsexperiencing
a TOG of over 60 minutes,with no suchcaseduringthe RTN
period. During the RTN period, 76.6% (108/141) of fallers
receved humanassistancén lessthan 10 minutesand55.3%
(78/141)0of themspentlessthan 10 minuteson the ground.In
parallel,therewasadrasticdropfrom 31%(8/26)to zerocases
of thoseindividualswho experienceda TOG of morethan1
hour (Figure4).

Figure4. Proportionof fallswith short,medium,andlong (A) Time Until staf Assistancarrives(TUA) and(B) Time OntheGround(TOG) measures

duringthe 3 time periods.
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Discussion

The presentobsenational study provides novel insight about
real-life falls and early post-gll care as capturedthrough
continuousvideomonitoring,Al detectionandnotification of
falls in bedroomsn memorycarefacility settings.We found
that a significant reduction(0.5 hour) in TUA and TOG was
associatedvith video monitoring and RTN of falls. During
RTN, three-quartersf fallersreceved staf assistancén less
than10 minutes,andhalf of themrecoveredto a comfortable
positionin lessthan10 minutes,while the proportionof very
long TOG (ie, morethan60 minuteswasreducedTheseesults
suggestthat SYG technologywas able to reducea crucial
severity marker of falls (ie, prolongedimmobilizationon the
ground)thatis usuallyassociateavith medicalcomplications
andpoor post-fll prognosis.

Thestudyprovidesecologicaldataof fallshappeningn memory
care facilities using both administratve recordsand video
monitoringreports.Regardinglocationsof falls, over 80% of
thefall incidentshappenedh privatespacegmostlyresidents’
bedroomsonfirming asimilarfindingthat75%of fallshappen
in bedroomsasestimatedrom 70,000fall incidentsrecorded
administratvely in 528 long-term care facilities [11]. Since
residentareusuallyalonewhenthey arein theirbedroomgas
opposedo commonareasvheremorefacility staf canassist
them),it appearsiecessaryo placefall detectorsystemdike
SYG primarily in thesehigh-risk areasto ensurecontinuous
fall monitoring[4]. Regardingtime of the day whenresidents
fall, we founda high occurrencealuring nighttime (whenthere
arefewer facility staf andresidentsspendmoretime on their
own in theirrooms) suggestingotentialfor adaptingschedules
and safetyroundsin orderto minimize risk of falls. Indeed,
sleep disturbances (such as reduced sleeptime, sleep
fragmentation, and nocturnal wandering [12]), impaired
circadianrhythmicity with sundavning [13], nocturnaleffects
of drugs [14], and urination disorders[15] are common
in dementiaand yield an augmentedrisk of night falls.
Regarding the severity of falls, our resultsparallel previous
researcltreportingthat the vastmajority of falls areclassifed
asminor fallsanddo notincludetraumaticinjuries[16,17]. In
turn,thisresultpointsoutthebeneit of reviewing videofootage
in orderto betterscreerinjuriesandavoid unnecessarseferral
totheemepgeny departmenandunnecessargealthcarecosts
[7]. Thereview alsoallows identification of the mechanisms
of falls[18]. In long-termcarefacilities,mostfallswererelated
to self-inducedveightshifting (with anequalfrequeny during
walking,transferringandstanding}thatcanfurtherleadto more
balanceassessmerandfall prevention[18].

Thestudyprovidesquantitatve post-all measure§TUA, TOG)
thatwereautomaticallyneasureavith anAl-driventechnology
To our knowledge,our groupis oneof thefirst to reportthese
automaticallyderived time measuresBy contrastresearchn
thefield reliesprimarily onsuneysandretrospectieinterviewvs
of patientandproxies Jeadingto recallbias[19] andestimation
errors[4,13,16,20]. Our baselineresultof 30.8%of residents
lying on the floor for more than 1 hour (TOG) replicatesa
similar proportionof 30%stemmingrom alargesuney of 265
falls from a mixed population of home-dwelling and

https://wwwjmir.org/2021/6/e17551
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institutionalizedelderly peopleover 90 yearsold [4]. For the

first time, we were ableto shaw that this major and frequent
risk of long TOG eventscouldbe successfullymodified in just

afew monthsandwasreduceddown to zeroevents.We found

aTUA logically lowerthanTOGin morethan93%of thecases;
aspreviouslyreported80%of vulnerablandividualsareunable
to get up without help, and getting up from the floor often

requiresmorethanonehealthprofessional4]. Thesamestudy
alsoshavedthat94%of institutionalizecdelderlywhocouldnot

getupaloneandwhohadaccesgo acall alarmdid notactivate
the alarm systemto summonhelp [4]. In geriatric patients
visiting the emegeny departmeniafter a fall, only 16% of

fallersusedtheir personakemegengy responsesystemto call

for assistanc§20]. Our resultshighlight how Al fall detector
systemslike SYG do not require a faller's direct action to

activate staf assistancg¢20], which is necessaryo deliver a

critical careneedandenhanceafetyfor vulnerablendividuals.

Variationsin TUA mightberelatedto differentfacility protocols
and staf availability, and caraivers also shaw diverse
experience and training. In turn, facility staf began to

incorporatethe video review in their care practice after an

adoptionperiod(accountingor areductionof TUA duringthe

secondperiod), and policy changesmight also be obsenred

(suchasadditionalsafetyroundsfor residentsat high risk and

ervironmentalchangesspreviously documented6]).

TUA and TOG care markers shaved an average29-minute
decreaseindicatingthatmuchfasterassistancéo helpfallers
recoverto acomfortablepositioncouldbeprovided,insteadof
relyingonregularcareroundsonly. Thereis extensieliterature
abouttheadditionalcritical comorbiditieghatarerelatedo the
long lie [21] andinability to getup [22], including metabolic
and physical consequences(detydration, hypothermia,
rhabdomyolysis, renal failure, pressure ulcers [23]),
psychologicalcomplications(post-fall syndromewith fear of
falling again [24] andactvity limitation [16]), higherrisk for
recurrenfalls[4], andlossof autonomy{16]. Lying onthefloor
after a fall for a long period of time wasalsofoundto nearly
doubletherisk of deathin elderlyadults[23]. On averagethe
RTN resultedherein assigninga?fall incident®to staf asared
flag priority amongtheir otherongoingcaretasks,accounting
for the substantiateductionin TUA andin TOG.

TOG hasbeenlong consideredh coreseverity factorof fallsas
well as a predictor of post-fall prognosis[22], while it has
sufferedfrom quantifcation weaknesseat the sametime [4].
We demonstraténerethat Al technologycan overcomethis
issueandcannow generatea robustandreliablecaremarker.
In turn, shorterTUA could be considereda quality-of-care
criterionfor patients families,andcareproviders,while TOG
could be integrated more systematicallyin falls reporting.
Takinginto accounthatfall guidelinesandmanagemerentail
standardizatiomeedqd8,25-27], our contributionto thefield is
to provide evidencefor thefeasibilityandusefulnesso integrate
thesedigital caremarkersinto dementiacarepractice.Other
strat@iesin thefield of fall detectionusedifferenttechnology
includingwearablealertsystemg 28] (which requireresidents
andstaf to remembeto wearandreloadthedevice regularly),
accelerometebasedfall detection[29], and nonwearabldall
detectiorsystemg¢30Q] (eitherbasednradarandopticalsensors
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or thatusefall matsandbedalarms).As SYG, theseemeging
technologiesvarrantfurthercontrolledtrialsin orderto assess
and compareindustrial responseso fall detectionneedsand
their associatedosts.

Thisstudyhassomedimitations.All residentsverenotincluded:
Residentor their legally authorizedrepresentaties who did
notoptin citedprivacy concern®f videorecordingor thattheir
relative was not yet at fall risk in needof the technology
Regarding variationsin TUA, we were able to obsenre that
standalondacilities had higher TUA thanmemorycareunits
basedvithin largerassistediving facilities,but otherunreported
factorsmightaccountor slower assistanceecevedby fallers.
Wedid notevaluatethecognitive-behaioral disordersn fallers
with a formal cognitive assessmengnd ratesand types of
comorbiditiesrelatedto the long TOG were not measuredin
thenearfuture,implementatiorof randomizedrialsis needed
to compareSY G useversusno useon the potentialdifferences

Bayenetal

impairmentandsecondarycomorbidoutcomegelatedto falls

in parallel to TUA or TOG outcomes.Cost-efectiveness
analyse®f interventionsinvolving new fall detectorareneeded
in the field: an economicevaluation would comparecosts,
including thoseassociatedvith the new technologyandthose
reduced becauseunnecessaryreferrals to the emegeny

departmentvereavoided.

To conclude,SYG focuseson unmetcareneedsand efficient
new stratgiesin memorycarefacilitieswhile enhancingafety
in thebedroomandduringtime zoneghatrepresenthehighest
risk of falls. Unlike other nonmodifable risk factorsin falls
[31], TOG can be significantly reducedto improve post-fall

prognosis.Automatedquantiication of TUA and TOG can
complementurrentcarepracticeandsupportbetterquality of

carefor vulnerableindividuals.In turn, reducingTOG hasthe
potentialto decreasduture morbidity, unnecessaryeferralto

theemepgengy departmentandrelatedcosts[4,7].

associated with diverse levels of cognitive-behaioral
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