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Abstract 
An interdisciplinary, inter-institutional tea
professors and physicians have demonstra
simple to use tool to provide nurses the i
need to lower the fall rate among the elderly
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technologies into a wheel chair 
communicates with any Android mobile 
downloaded the Sparrow mobile App.  The 
device carried by a caregiver is sent continu
about a wheelchair occupant's position, 
posture.  This information, combined with 
and observations of the caregiver, p
professionals or family members the opport
a fall by returning in a timely manner to he
loved one, who may soon attempt an u
unattended egress from the chair. 
 
Keywords: Fall Prevention, Smart Devices 
 
 
1. Technology and Value Proposi
Sparrow was designed for the busy nurs
where nursing staff are busy with multipl
tasks as well as several patients.  Sparrow is
requires no staff or administration training.  
switch flip on the Sparrow chair and a tap
mobile device is all that is required to adm
Sparrow.  A Rounds feature is also in
Sparrow which allows caregivers to docume
the occupant through a simple tap on a R
mounted on the chair.  Caregivers can also b
Rounds are overdue.  Figure 1 shows an 
running the Sparrow App. 
 
The Sparrow system also incorpor
environmental and mechanical feature
installed as a single unit on standard whe
remain both foldable for storage, and w
development versions of Sparrow have bee
to many potential customers and now, for 
4G pre-production version is ready for de
field trial.  4G demonstrations in October
have already taken place with Lawrence G
and its family of nursing home affiliates in
as well The United Methodist Residential C
care facilities in Michigan.   
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Figure 1. Sparrow App running on 
 
Sparrow is currently protected by p
a patent attorney has completed a p
that no existing patents conflict w
review included the Mass Genera
concept with similar health care
different technology, software a
narrow range of functionality.  O
patents were reviewed (eg. IBM 
6,204,767). We have been advise
active patents are likely.  No com
appeared in the market place.  The 
is owned entirely by ElderSafe
Delaware C Corporation whose m
the Sparrow team members and con
 
2. The Problem we Solve 
Nurses need information, informati
unattended unobserved high fall r
needs to be visited, now.  “Now” m
has been unattended too long
institutional rounds standards for h
“now” may mean that the occupan
himself or herself in the chair in a
staff, if aware, would believe 
unassisted egress is imminent.  The
market that have taken a systems 
information gap in health care.  S
Sparrow, “now” often was too late.
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Surprisingly the primary technologies applied to the fall 
problem are over 50 years old.  The pressure cushion and 
lanyard are still widely used on wheel chairs even though 
they are largely ineffective in preventing falls.  Three well 
known problems exist with these devices.  They frequently 
set off “false alarms”, which eventually inoculate care 
givers from even hearing the alarms.  When nurses do hear 
the audio alarms, caregivers often are unable to quickly 
determine the precise location or patient in an alarm state.   
When they do, it is often too late. 
 
By contrast, the medical professionals who are providing 
reference letters as well as many others believe Sparrow has 
the potential of becoming a standard of care for high fall 
risk seniors, of whom, there are millions today and whom 
will be an ever increasing percentage of tomorrow’s 
population. 
It is best to hear from them.  As Dr. Neil Meehan, Medical 
Director or Lawrence General Hospital has stated: 
 
“Healthcare is under great pressure to adopt evidence 
based health care practices.  The Sparrow system will 
provide automated, reliable data such as rounding intervals 
and other evidence based activity that will drive quality 
improvement and better outcomes for patients.” 
 
And, 
 
“The Sparrow fall mitigation product has potential to be of 
great benefit to nurses and caregivers who care for the 
elderly in skilled nursing facilities (SNFs) and rehabilitation 
hospitals.   Providing remotely located caregivers with real 
time status on their high fall risk patients seated in wheel 
chairs should significantly reduce fall rates in facilities that 
specialize in care for the elderly.” 

Dan Tollman MD, FHM  
CEO, Essex Inpatient Physicians 

 
The Sparrow system mounted on wheelchairs is shown in 
Figure 2.  A video demonstration also can be found at:  
https://www.youtube.com/watch?v=t4RtuSHF8ig&featu
re=youtube 
 
Each year, a typical nursing home with 100 beds will 
officially report 10 to 20 falls/month but it is known that 
many falls go unreported [10].  Most nurses and their 
nursing directors told us that they experience a 20-25% fall 
rate/month and that 25% of these falls are serious.  They 
volunteered that eliminating 2 falls/month would make 
Sparrow a success. 
 
If a typical 125 bed staffed nursing facility experiences 25 
falls/month, of which 5-6 are serious, the hospitalization 
cost [6] for each will average $35,000.  Physician fees, post 
fall rehabilitation costs and higher levels of long term post-
acute care can easily double the total cost for each of the 

falls to $70,000, especially if a hip fracture or traumatic 
brain injury is involved [6].  At these medical cost levels ten 
Sparrow systems could easily be leased for an entire year 

from the savings of preventing just a few serious falls. 
 
Figure 2. The Sparrow system mounted behind the 
wheelchairs.  It consists of three subsystems.  1. The 
removable wheel chair accessory, 2. Internet based server 
software and finally 3. The mobile Android application. 
 
In addition to movement alerts, the Rounds feature of 
Sparrow will help nurses reduce fall rates even further.  
Medical facilities with patient-centered rounds who are able 
to maintain daily goals sheets do experience improved 
safety [13]. Sparrow will automate do this important, but 
difficult to maintain health care practice.  Sparrow will 
automatically produce weekly administrative aggregate 
summaries of alert levels, response times, rounds history as 
well as patient and nurse specific health care outcomes. 
These reports will not impose any administrative burden on 
the staff.  The cost of providing evidence based medical 
care outcomes will be covered in the monthly lease charge.  
The monthly lease also covers maintenance and software 
upgrades, but not any new features. 
 
3.  Market Potential 
Falls are the leading cause of injury and death among the 
elderly.  Approximately 1 out of 3 seniors will fall each 
year [1]. In Europe and America, seniors currently represent 
over 20% of the 1 Billion residents [2][3].. By 2020 it is 
estimated that 28% of the population in Europe will be 
classified as seniors [9].   Over 70 million seniors in Europe 
and America fall annually and approximately 4-5 million 
will visit an emergency room [1].  30% of these seniors will 
be hospitalized [1].  Many will not live independently again 
and will spend their days in a wheel chair. 
 
Within five years, approximately 9% of 200 million seniors 
be living in skilled nursing facilities (SNF) or receiving 
daily home health care services [7][8].  These 18-20 million 
seniors will reside in over 100,000 nursing homes and 
innumerable private residences in America, Europe and 
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Japan [11][12].  We estimate that 4 to 5 million of these 
seniors will be rated as high fall risk [1][4][5][6].  These 
seniors need to be observed by Sparrow whenever they are 
seated in a wheel chair. 
 
Caregivers working in staffed nursing facilities as well as 
home health care workers will be the users of Sparrow.  
They need technology to do what they cannot do.  During 
the day-shift, a 25 patient ward will typically be serviced by 
2 nurses and 5-6 semi-professional caregivers.  Their 
patient care work load is high and they cannot constantly 
keep their high fall risk patients in view.   
 
We have talked to many caregivers.  They are the author of 
the ideas incorporated into Sparrow mobile device.  
Without exaggeration one can say they are truly the 
inventors of Sparrow.  In the interest of brevity we will 
omit Sparrow’s extensive features list.  Nevertheless, it is 
worth mentioning, these future users emphasized Sparrow 
must reach a new level of technological achievement in 
areas of simplicity, administrative efficiency and self-
learning systems design. We believe Sparrow has met these 
challenges.     
 
4. Commercialization Plan 
With the completion of the Sparrow pre-production version 
we now are turning our attention to the commercialization 
challenges which includes conducting large scale validation 
trials to establish broad statistical evidence of system 
efficacy.   To achieve this goal, a GMP manufacturing team 
is being trained and a facility put in place in Sterling, MA 
to support the trial and limited pre-production activities.   
 
5. The Challenges of Growth 
The manufacturing center will also become the support 
center for repair and maintenance.  Sparrow is designed to 
be removable for return and repair and customer installable 
upon delivery.  The Sparrow mobile app is downloadable 
from the web.  Sparrow is designed for indirect distribution, 
internet sales and no on-site support once trials are 
completed. 
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