Nigp 2010

(0"y) NI NIMCTAL NIXRNAD 'TNNY N7 'IX7A j1Dnn

170/2918/7 :aj7nn ‘on

3j7nn% '010 NIT
N2y - NNON NI xpn " Pvn

Aj7nna 7w ax' nanp

- 21 10 XN D'W'WR 071N 719100 19IXI AT 7Y [NYSWAI NIYYON NIFAI7NOL
TIV'on yiXpm 7y NDYWAI NIWATI NN

TOIM I'Vi X7 v .0"pIn

2'AN-7N NO'ONAIIXR ,TIVI0T 21NN L'12-12 01X '9ND
21X 7N NV'oNANIXR LTV 71DV UT'NY TN 1910 0 T
2'AN-7N NO'ONAIN ,TIV'OT7 AINN L,'POAYWNI 720 1T

NNoSn Ni'r'n

N7'NR ,0'WW'YR ,TIVIO ,NIYYON NIAIZIND0

YN
no'w (3) nnon (2) vy (1) :nx 0N 2175 WK 0" 200 TY IDIIRY 1'YpEN
NITAN ARt nnbwn / nix'mn (6) niapon (5) oMy o'rxnn (4)

719'02 DMIYPN DY'NIRMAN D'02'N7 NIONTNN NAYNA NTOI7DIRD NPT YN Yl
'WUN a0 NXRRY 0710 MDA 719'0 7507 AYRNN NIRNAN DN LT A NXnpa
[ANON NIY'TN NIFAIZID0VA WIN'YN .NINM NI'NK2 ionnl oY% nmionn 7721
.N'WA7 MYON [INNDD
TINYN FTIV'ON 719'0N 7V V'OWNT? NIMYYN NIY'XON NIFA7IRNDLV NINT? :agnnn Nnun
STIV'ON T'RON 21T Nro17DINA 719'0N 7V NYSWN NdWNI 'w7wn 720 nvol7dINa
370 L('97T NMIdDNNA) D'ANIM 0 ,0'NNIM DY NIRIRY L,D'POIX NP0 VXN L'y
JIXN2N PN (K)6 9'von wpannd *719'0n N TYA NINIM 1IY'o N1T01 ,NI'NK
NINMYYY NIFT'NY NIAZI001 NiNAN NNIK NRFKIAL D'POIND NP0 (DMR'Y D'R¥Nn
13 11T .0'0RNI NITM NIYRI9X L, 7INTN 101 (12D ,N7 R FTIVIoN 719100 7Y y'owny
miNN 7¢ NIXIAZ YU 27'Na FTIV'on 719'0n 7 1wy NIFTMYE NNt NIFI7I00
minnn TAX 7221 7752 Niiioon nyswn W an'T AWyl 0'Nnin 170 NIyl J719'0
DIPNN7I DUNI9TY Al miw ,wn% 2wnn? D .0N%YW nyxonn Tvin I VY9 719N
myyn 719'00 MINNA TNI'MA DNAIAN 7Y DDIY 7V NN NYOWN DY9X NI7'91 NyinY
NN™MIYN NI'NXY D720 NI'NRD 170 .N2IN1 0'NNANN 0'AINNA NfAI710000 NYSWN TIya
NXIDT ,0'YX9] 719'02 NIZOIVA NIAI7IIDVA LI NIYTNN NIAIZIIDLVY NWINIE NDTNA
AYN NIMAI7IDLV NYNLN DYW7Y DY NINMN w'od Al npnNnl NerXEYONI inn
DUVIXPN 21 N71Y9 'Y XY NIYTNN NIFAI7ID0N 7¢ AySwn? NIvTimn DX Ni7yn?
719100 NIXT7 NN'RNN NIWINIE NAIZ1I00N1 NIRNAN NIVIXZA |2
win'y? 010'n7 NITNY ,N7'Npa D'w'wpa 719'07 MDA NIFRIDY NIAIZID0_:Nlagon
QN¥FAIYN .719'02 DNYNLN IX? NWINIL YT DN0N NI'NKYT .NINPN DIYEYARIL
JIMA171100N NIN'S 27WA 12D NIFNRN NI
DINN2 NI'NR7 NTIVYE NANT NYWIN A'NNY YN DTN 'WaIp? DIMYOKR NIXNn
07191 N7'NPA D'W'YRA 719'071 9901 Niral71oon




170/2918/7 :ajznn 190n

N'7222X - NNON NIl XN 'a p'in

Full title of research project

Emerging Technologies impact on ways and means of treatment of
elderly patients in the 21st century: Required skills and implications for
nursing

Investigators: full name and affiliations

Prof. Sivia Barnoy, Nursing Department, Tel-Aviv University
Dr. Tal Soffer, The Unit for Technology and Society Foresight, Tel-Aviv University
Dr. Sigalit Warshawski, Nursing Department, Tel-Aviv University

Key Words

Emerging technologies, Nursing, Elderly people, Community

Abstract

An abstract of up to 300 words should include these headings: (1) Scientific
Background (2) Objectives (3) Methodology (4) Findings (5) Conclusions (6) Policy
Implications / recommendations

Scientific background: the aging of the population requires consideration of the health aspects
related to the treatment of this age group. The health system has difficulties providing
adequate health care to this age group due to financial barriers and a lack of skilled nurses.
The use of technologies appears to be a possible solution to the problem. The study’s
goals were to identify emerging technologies that may affect the future nursing care of the
elderl-population and to evaluate their impact on the care of this population and the nursing
role.

Method: A horizon survey, interviews with experts, an expert survey (Delphi), a nurse
survey, and a brainstorming workshop were conducted.

Main findings: In the horizon scanning, future trends and technologies were identified that
may affect nursing care of the elderly in the community, such as: remote monitoring, mobile
applications and robots. In the interviews, 13 existing and emerging technologies were
identified that will affect nursing care. In the expert survey, a rating of the impact of these
13 technologies and the time of maturity. Thus, wearable technologies, medical Al
applications and fall prevention devices are expected to have a high impact on the needs of
the elderly. The nurse survey revealed that nurses are interested in training in wound care
technologies, telemedicine and Al-supported applications. The brainstorming,
recommendations were that in order to implement technologies it is important to create
multi-professional collaborations between the health professions and technology
professions.

Conclusions: Medical technologies, for the treatment of the elderly in the community, will
come into use in the next five years. Nurses lack knowledge and training for their
integration into treatment. It is important to involve nurses from the development stage.
Recommendations policy: It is important to have broad and dedicated training for nurses
in technologies in general and in those for care of the elderly in the community in particular.
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Executive Summary- English 'n p7n

The purpose of the study was to analyze and characterize the effect of emerging
technologies on the field of nursing engaged in caring for older adults in the
community and to identify the changes in nursing needed to care for older adults.
The study encompassed several stages: literature review, interviews with experts,
identifying technologies that would be the focus of the study, survey of experts,
survey of nurses, and brainstorming workshop. Since the study included five studies
that make up the stages of the study, the summary presents each study
independently
The literature review describes studies that identify emerging technologies and
examine their contribution to the medical and social needs of older adults. The
review indicates that emerging technologies have a large potential for assisting with
chronic diseases (such as dementia and heart failure). For instance, in the case of
dementia, technologies help maintain functioning, leisure activities, care, and
management. And in the case of heart failure, a new approach was described that
utilizes artificial intelligence and facilitates prediction, prevention, and independent
management. The Covid-19 pandemic resulted in increased use of different
technologies due to the changes in behavior patterns and the need for social
distancing. One of the gravest issues caused by the pandemic was the isolation of
older adults, which contributed to their sense of loneliness and had negative
consequences for their health. Technologies such as FaceTime, Zoom, and robotic
technologies can serve as replacements for face-to-face encounters and
significantly reduce the sense of loneliness. The current nursing world is required to
adapt rapidly while technology is becoming an inseparable part of the ability to
support human health. Research on this topic is directed at several main avenues:
rethinking caregiver-patient relations; building innovative nursing leadership in
digital health; coping with inequity in care and with inequality; individually adapted
treatment; and assimilating technologies in nursing. The policy on assimilating
emerging technologies among older adults at home must, among other things,
consider barriers to assimilation and provide suitable responses. Concerns and
implications of the assimilation of advanced technologies, which relate primarily to
patient safety, data control, equality, fairness, and maintaining human dignity, must
be addressed.
The expert interviews study included 11 interviews with experts in Israel. The
experts were selected based on their knowledge of assistive technology for older
adults, and expertise in treating the older population. They included senior officials
in the health funds, Ministry of Health, hospitals, industry, and academia. The
interviewees noted that advanced technologies are already in use, such as distance
monitoring, technologies for preventing complications (medical imbalance), digital
urine tests, TYTO, and digital wound measurement. The experts also mentioned
technologies for future use, such as a smartphone app for fall prevention, remote
administration of medications, hybrid medicines, home dialysis, as well as robots for
emotional needs of older adults. Moreover, barriers to use of technologies by older
adults were also raised, such as technology cost, the unsuitability of technologies
for use by older adults, the need to maintain privacy, and the need for hybridity and
human supplementation of technology. In addition, they were asked about the
training needed by nursing staff and proposed several suggestions. In their
recommendations they emphasized the importance of knowledge in bioinformatics.
It is also important to practice hybrid medicine, develop different areas of expertise
2023 3 N-6.0n 0910
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such as caring for complex wounds, and develop good knowledge of computerized
medical files. Concerning the necessary policy, an important emphasis is on
preventing the deterioration of older adults using suitable apps. It is necessary to
address the issue of privacy, which constitutes a barrier to the use of technologies
by older adults.

The Expert Survey; After the interview stage,13 relevant technologies were
detected and a survey of experts was conducted among 76 experts living in Israel
(45%) and abroad (mainly in Europe) to identify emerging technologies that can
have a significant positive effect on the medical and social needs of older adults,
estimate their time of market entry and potential barriers to their assimilation, and
identify essential policy means for reducing the intensity of these barriers. The study
utilized an electronic link to the questionnaire, which was disseminated to 76. The
results show that emerging technologies can indeed have a significant positive
effect on the needs of older adults. Wearable computer devices, medical Al apps,
and devices for preventing falls are predicted to have a high impact on the needs of
older adults. Wearable computer devices might affect a relatively large number of
areas of medical and social needs, versus exoskeletons that will mainly affect
mobility. The area that is predicted to be most influenced by technology is self-care,
while the area predicted to be the least influenced is social life. Most of the
emerging technologies included in the study are expected to reach maturation and
a significant impact as early as 2021-2024, whereupon their influence will gradually
diminish. In some technologies the intensity of the effect will not be reduced, rather
it will remain high and peak in 2029-2032. These include mobile diagnostics, Al
apps in the health domain, and new drug release mechanisms. The results indicate
barriers to initial use of technologies by older adults such as high app costs,
difficulty with using technologies, and a lack of suitable educational activities.
Therefore, it is important to raise the usability of technologies and even to provide
funding options when necessary.

The nurse survey: To examine nursing personnel’s familiarity with advanced
technologies in primary care and their attitudes to integrating technologies in clinical
work with older adults, a survey was held among 217 nurses working with older
adults in the community throughout Israel. The questionnaire comprised 6 parts:
sociodemographic and professional information, familiarity with technologies, the
need for education on each of the technologies, the impact of the technologies on
nursing care, the impact of the technologies on nursing, the impact of the
technologies on the life areas of older adults, and perceptions of changing the care,
barriers, and elements that will affect technology assimilation. The sample was a
convenience sample and it utilized an electronic link to the questionnaire, which
was disseminated to nurses working in the community and treating the older
populations in two large HMOs. The sample included 217 nurses from primary
clinics throughout the country. The findings showed that most of the nurses are not
familiar with the following technologies: autonomous assistive robots, exoskeletons,
and the internet of things, and are more familiar with remote medicine, mobile
diagnosis, and voice activation devices. The nurses reported interest in education
on technologies related to wound care, remote medicines, and artificial intelligence-
supported smart medical apps. The technologies perceived as those that will have
the greatest impact on the care of older adults in the community included:
instrumentation for preventing falls, smart storage and management of medications,
and drug release mechanisms. Conclusions and recommendations based on the
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nurse survey: Familiarity with the technologies examined is associated with greater
awareness of their activity, arouses greater need for education regarding their use
and familiarity with the technologies is related to the perceptions of technology’s
impact on caring for older adults in the community. In conclusion, it is important to
promote nurse familiarity with innovative and emerging technologies, as familiarity
leads to interest in education and to understanding the effects of these technologies
on daily work. There is room to expand the familiarity of nurses and nursing
students with innovative and emerging technologies in the clinical fields and in
nursing education.

The brainstorming workshop: The brainstorming was conducted in the format of a
“futures wheel”. This is a popular foresight methodology for analyzing the direct and
indirect effects of a specific phenomenon. This method allows organization of the
thinking process and of questions regarding the future, while mapping primary and
secondary implications of developments. The method includes a brainstorming
process used to graphically map ideas that arise, which makes it possible to
conduct qualitative analysis and formulate an outline for the features of future
scenarios and policy recommendations. The brainstorming workshop included 26
participants from a range of relevant organizations and disciplines (academia,
Ministry of Health, health funds, health organizations, medical technology
companies, and others). The encounter included a series of short lectures that
presented the topic from different angles (such as nursing, medicine, technology,
society, law, and regulation), including the research findings. Then, a detailed
explanation of the brainstorming process was provided and an example was given.
The participants worked in two groups, where each group had a facilitator and a
recorder. For the discussion, designated posters were prepared that defined the
phenomenon — “Caring for older adults in a digital world” - and the participants were
asked to discuss the effects from four aspects: the care environment and the
medical system; individual, community, society, and family; regulation, ethics, and
privacy; and knowledge and skills. The recommendations that arose from the
brainstorming were that it is important to create multi-professional collaborations
between the health and technology professions for assimilating technologies that
might help older adults in community life. It is important to hold wide and specific
training of health and medical professionals in appropriate technologies for caring
for older adults in the community. It is vital to integrate healthcare professionals in
the development and assimilation of medical technologies in work environments.
Moreover, the technologies should be adapted to different age groups as well as by
economic power, cognitive skills, digital literacy, and social setting.
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Technology

Short description

Assistive

autonomous robots

Assistive robotics is a field within robotics concerned with developing robots that can

assist people to manage their physical and social difficulties.

Al-enabled health

These apps can potentially support older people to meet their needs in

smart apps psychological support, self-care, and access to health care domains.
Wearable Wearables are technologies, devices that can be worn as accessories, embedded in
technology clothing, implanted in he user's body, or even tattooed on the skin. Such devices

can take many different forms, including smart watch, accessories, medical devices,
and clothing or elements of clothing. These devices have sensors which enable to
send and receive data via the Internet. They linked to smart apps and Al-based
systems to detect early signs of disease exacerbation and help prevent

further health deterioration.

New drug release

mechanisms

These offer new ways for administering medications. For example, digital pills have
been developed to deliver drugs automatically using a system that involves

biosensors, smart apps, and wearable sensors.

Portable

diagnostics

These are point-of-care diagnostics that use smartphones and facilitate access to

health care services.

Voice-activated

devices

Voice-based interfaces that are enabled by advances in technologies such as Al,

and Natural Language Processing (NLP).,speech recognition

Virtual, Augmented,
and Mixed Reality

interfaces

These interfaces enable immersive digital experiences to support older people in

their social life, psychological health, and domestic life.

Health and emotion

monitoring

These devices are equipped with smart technologies to (remotely) monitor

physical and mental health.

Smart medication

These assist older people with storing, sorting, reminding to take,

dispensing and dispensing medicine.
and management
Exoskeletons This is a wearable device powered by technology
that can increase a person's physical capability.
loT

(Internet of Things)

Physical objects with sensors, processing ability, software, and other technologies,
exchange data with other devices and systems over the that connect and

Internet or other communication networks.

Fall prevention

devices

Technologies and devices for fall detection and prevention.

Wound care

technology

Prevention, care, and management of wounds.
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To what extent are you familiar with emerging
technologies intended for the healthcare needs of
older people?
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Please assess the expected impact of the following technologies
on the healthcare needs of older people within the next 15 years
mvery low MLlow Medium High Very high
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Fall prevention devices 4{[,3896 : | 21%
Internet of Things 26.09% | 4(110396 18.18%
Exoskeletons | 41.82% | 20.(T0% 10.91%
Smart medication dispensing 32.76% | 31 TB‘)G ! 24.14%
Health and e motion menitoring 48% | 37 ?3% ! 20.69%
Wirtual, Augmented, and Mixed Reality 40.35% 26.32% 5.26%
voice-activated devices 5.86% : 396{:?36 l 22.41%
Portable diagnostic 49.12% 24.56%
New drug release mechanisms 5 3?09% : %.Blrl% l 22.81%
Wearable technology 5 | 44.83‘]'6 ! 41
Alenabled health smart apps ! 52.15396 | 3?.33%
Assistive autonomous robots | 36.8a% |35.00% | 1579%
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nyownn v my? onta NIV NMIINDL Y nyxinnn nyswan nT'n 3 nib

2021 2025 2029 +2033 niznamn
2024- 2028- 2032-
Assistive autonomous robots 4.2 3.6 3.3 3.2 0.132
Al-enabled health smart apps 4.4 3.8 4.3 3 0.036
Wearable technology 4.4 4.2 3.8 2 0.009
New drug release mechanisms 3.8 3.8 4.0 2.7 0.126
Portable diagnostic 4.0 3.8 4.5 2 0.027
voice-activated devices 3.9 3.8 3.6 2 0.232
Virtual, Augmented, and Mixed Reality 3.5 29 29 2.5 0.089
Health and emotion monitoring 4.3 3.8 3.2 2.7 0.003
Smart medication dispensing 4.1 3.6 3.1 2 0.021
Exoskeletons 3.5 3.9 2.5 2.4 < 0.001
0T (Internet of Things) 4.1 3.4 23 2 < 0.001
Fall prevention devices 4.4 4.1 3.3 3 0.005
Wound care technology 3.7 3.8 3.1 2 0.064
ny'mY napnn alnlal] NINM2 NIV awnn n1217mv/nonn nnxiy
ni'7'01 DN NISNN NI vy
4.0 5.0 4.0 5.0 TXN VYN DoIN
41 4.0 3.6 4.4 vyn noin
4.3 3.8 3.8 4.3 nn'ion NT'MN2 Doin
4.3 3.8 4.1 4.4 N2 NN Doin
3.0 2.6 2.7 3.5 TNN NN DTN DoIN
0.021 0.023 0.01 0.053 niznam

"X 'R 7¥ awinn” nonn NnXIYI NNRIY NNV ¥ NYXINn AYOSwa NN 4 niY
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The importance level of potential policy measures intended to

promote the use of assistive technologies by older people
(1- not important, 5- very important)

Training % education

Increase availability of solutions
Increase usability

Protect privacy

Offer public funding

Develop standards & regulations

Increase awareness level

37 3.8 3.9 4 41 4.2 4.3

44

NI'AI71002 YIN'YA DIT'P7 DIV NINYTN 'YXNX 7¢ NR'wNn NT'n (4 o'van

N7 D710 PR NN NIRAIZIID07 D NIKIN 170N NIRXIN :D'ANINMD 170 Njzoni DId'O
D"RI97 Al w7 ,wn% alwnn NIfitIdLVY7 .0MAIaN YW 0DIXN 7V Nnam NN NYoOYin
U7 21lwNn NIfAI7inou .0Nan 7w 00X 7V NNk nyswn NUoY NIl ny'an? 0apnnt
nnIy? NXT ,0"NNANI O'NKIDY ODIX MINN N'oN' 7IMA 1%0n 7V y'own? niMwy
NISX NIAIZIDLVA AN 1AW DINNA NITIN DINN 72V P'va 1w'ow' Wwr Exoskeletons
V'OWUN7 NIDXN NIV 7¢ NI VPN 190NN 1AW DINNN 17'X1,self-care Xin y'own?
,(Abdi, Witte & Hawley , 2021) a'nx y7nn NIXXINT NMIT 078 NIRXIN .social life xin
NIMIRIDLN AN .AYSYNN NTNA NTPANN INIX TWXR TIYA 010101172 7'y Tpnnhnn
,NIANPN 01WA 11D NMNIvNYN nyswn?l Ni7waY yant nrioy apnna 1771w niy'xosnn
DX D |UPN K7 NYOYAN NNXIY NIMAI7IDLVN N 2702 .JOPNI 7N NYSWN NNXIY DN NKYI
Al mig" nT" nP'0onar'T Narmn .2029-2032 nawa X'W7 vanl nniaa Nifn 'wnn
YiNn'y7 N0 'oN W' ' NIXIA NIRXIND .'MONN WNNYW7 D'YUTN D'ATIONI1 NIRNAN DINN]
a0NN1 NIFAIZINDLVY YIN'YWA 'WIpD ,NINRAA DIYY Ny (D ,0Maan T 7Y Niriznova
7907 NI NIMI71100N 7¥ NI'YIN'YN NN DX NI7YnY7 21WN D7 .Dim'RknNn oY1 Nii7'yoa
AN DRP'YAN D'MONN |2 IT X7 NI'0ID 10IN Y'M9N [DIN .)IXY [P'D (IR NITNWON
DNAIAN T 7Y NIV WIN'Y? 2Iwn DoN N NI'0N9N XYY IXYN DNK DNpNN
Arief, Hai & Saranto, 2013; Yusif, Soar & Hafeez-Baig, 2016; Albina & Hernandez, )
(oMjpin 09010 ,NN'Y 90) My 2va 7Y Nironon Nio'dnN | YT1an ww pne (2018
NIAI71200 7¥ NYNoNNIE YIM'RN )'70N DR TTIV? “15 .N1MI71002 win'y a7 nnyy 0Naiany
NNATAIE NI'YIN'YN NN N7TaN (120,001 NI 'WAK 7'U9N7 ¥ 0M21ANn 1172 NIy'Yon

7907 DA N> NT DINNA NN'Y INNAT7 MY (I NIFNWOR NPOOK DI NIX NIRAI7IDL Y
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P17 v (Wang et al, 2019) ninna on%w Y10 NR 7'Tan7 *T5 DNA1AN7 NWIN NIMNYOKR
7¢ DMIYTD DDA DNYRY DMAIAN 7Y X710 0'Nnim 7w NI0'SoNa Tynna gnnn D
7'nnn N10171 0'NNINN DATA NIX 2'NINYT 'IXY XY D' T'NY 07NN .NIY'YON NIR70
Y107 NI712'w NIson NIAIidL Y DXN [INA7 T AT NN TNQIY NTA DAY NIAI71I100
.0ManY?

NI'NX 170
aANY 721 N7'NRA-NIMIYRY NIXDINA DYPOYINN NI'NRI D'NX 7W NINND DATA 2N DATAN
DM ¥ 2702 YN AN NIMIWRY NIkO N NNk 217 975 Datan .yRn
D"9MNINT-1'YI0N DININ NNk 206-7 on''nn NNt |2 7vi DNON DM ' D'9NAINTIXIO
,0'w1 92.5% ,0nw 23-71 "2 yva NN ISNNYAY NIFNRD 72 .N172 0'0119N0 NIFNRD 7Y
50- 1 2 va ni'nkn Nt . yaRa 11713 63% -1 ,n117'Nd nnxy NX NN 47.4% nirmint 80%
NIIYRY NROINA NIM ,(45.63%) Tiv'oa [IWXY ININ NI7YA I'N NIFNXN NN .0Y
(72.33%) nux ni'nxd (61.65%) n7'njpa
NAXIM NIMAIZ1D0N DY NI'NRD 7¢ DND'DN DT DRIYA NMndva oy NfNRA NNd'A
X7 70" nnnopa ANir 0NN DTINKY DT AWK NMITnoLUN  NIKNY NaY ') .5 NIl
7¢ v1vrr-l (57.3%) Exoskeletons ,(57.7%) p'w"on n"nnivix D'oiaN 177 "Mon
1775 ,020 DTN NDNRY NMNN0EA DTINKA 172N AWUR NR7o0N T .(55.2%) nnaTn
. (30.9%) 17 nivxnxa n7von-1 (33%) 11 1N, (46.5%) 71inn nRio
,6 NI NIXN7 NIY '9) INRDIYA NAI7IDLA NIAY ADYTIA IXT Yana DI'NRA Y
NYIT X7 MI? ,"nnon X7 700" nNavpa AN 0fnan 0TINR? DT WX NFIIROLN
n"171100 ,(36.6%) D'w"on DMNIVIX D'VIN NIFAIZIDVN DX 177 ,N1A1711007 ND0N NPT
DT AWK NIMMMLN TN .(29.6%) Nayn nixxnl nnim nirxn-1 (30.2%) nwa?
21770 nvon NdYTN NWNT ynwn L,"Na1 nT'Na 0on" nNIavpa NI 0fNRAN 0TINR?
NIDNNI NINON NIRIDT NIYZ'79K -1 (49.5%) pinn nrio ,(52.3%) n'y¥o2a 12171100 719'0
(49.1%) n'npXM N1 T Y
D'Y'Ypa 719'00 2 NIo0va v NirY'H niyswa yana nirnka nitny
SN 70" nniavpa dnr o'nnan DTINKY 1T WK NMIR00N L7 N NI NaY o)
Exoskeletons:nialzimoon nx 1775 ,n'npa o'wrwpa 719'0on 7Y 0'w'dwn 01K ynun
, 70 (7.6%) 1 nivxnxa n7won-1 (9.1%) nanwn nixxnt ,nnim  nikxn ,(10.8%)
D'Y'OUNn II7 ,"N1Y nTNa 0on" NNV NI D'NIAAN DTINKYT DT AWK NIA7ID0N
219'0 7w DdN 7101 10Nk L(78.1%) Ni7'01 nyan Niwon 177D ,n7'npa n'wrwpa 719'on

(74.6%) niosnNn "NNw? 011120 -1 (75.4%) 'moinn
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% (n) ;(N=217) niiwn nirrar71100n oy nI‘'NRN NNd'H 5 ni?

N7 NN NN N7 NN o s
IX N0 NT'Na IX NLYIN nI7100
NN
TN M0 nnana TINN NOYIN
8.4 (18) 7.5 (16) 26.3 (56) 57.7 (123) D'v"'on 0'MNIVIR D"'VIAN
17.1 (36) 15.2 (32) 21 (65) 36.7 (77) NIDNNI NINDN NI'RIDT NIXP'79X
NMRXM N1 T Y
14 (30) 9.3 (20) 29.9 (64) 46.7 (100) nwn7 nn171o0
17.9 (38) 12.2 (26) 31.9 (68) 38 (81) NISINN MNNWY D112211
33 (70) 17.9 (38) 36.8 (78) 12.3 (26) T [IN2N
30.9 (65) 15.7 (33) 33.3(72) 20 (42) 217 NIyx¥xnNa n7yon
13.7 (29) 10.4 (22) 27.3 (58) 48.6 (103) N21IYN NIR'XNI,NNITA NIR'XN
(augmented VR, AR, MR)
14.1 (30) 11.8 (25) 24.5 (52) 42.5 (90) YD1 2¥NI NIXMA A¥N 11V
17.6 (37) 6.2 (13) 32.2 (68) 44.1 (93) M9NN 719'0 7w DdN 71011 JI0NK
5.6 (12) 11.7 (25) 25.4 (52) 57.3 (122) Exoskeletons
11.3 (24) 7.1 (15) 26.4 (56) 55.2 (117) — 0MATN 7Y LINVIN
0T (Internet of Things)
11.9 (25) 8.5 (18) 28.4 (60) 51.2 (108) N17'91 Nyn7 Iwoin
46.5 (99) 16 (34) 28 (60) 9.4 (20) 21NN NRI9N
28.3 (60) 10.8 (23) 34.9 (74) 25.9 (55) D'Y¥91 1171100 719'0

PNNN NYnN ' D"ypn

[27 NIrAI711000 DY NND'N 2 70211 AN YR KXNEIPNNRN YNYN |2 DNYRn 1PTa)
219'00 ,2'0MIpn ' MYNNN 719'00 ,0'Y'wRra 719'00 2V D700 nyswnn ,ndTTN IXN
NIMI7I0N DY NP DY DN 7Y INNTY DIFNRY D NIRNADN MN'W? DIYRINE myyvn
2y y'oun? niMwy 1770 niinoounw )3 2y InneT on o1 ,no0 TN NI 2m ix i
NIYAINL "MXYN 719'00 200 'MYNNN 7219'0n 7 D1 77 9Ika o'w'wpa 719'on
2V n'77ON nyswnn 127 NOITN NIXD 2 AN YR K¥N) D N7 TV ONIRNDAN MY
2172 X 2V INFTY NIFNRY 7)) .'XYN 719'001 2'01p0 ' MYIRNN 719100 ,0'Y'Yra 719100
[OINQ D'W'YPA 719'0N 7V Y'OWUNT7 NIMYY 1770 NIiiounw 3 7y DA N N> TN N

JAXYN 719'001,2'020P0 L' MYINN 719'00 7V 1D
NIAI712O0N DY NNO'NN OKXN [IN27 NN 7Y %% 912 D'w'wza 719'0n 7y ayswnn "1
120 (9182 719'00 7Y NErAI711D0N NYSWNT Yyana NI'NRN NITAY DX X2IN NDTNA INDI
N21TN IXNI NIFAIZID0 DY NND' DN N"2N DINWAN AWK ,NaNN N'01AY NN XA

D N7V NIMIAN 99D 91K D'Y'YRA 719'00 7V N0V NYSYWN 11D 17NN NINwNI
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— 17nn nmnwnn nniwn 20% Yaoni L(F(2,119) = 14.62, p<.001) pnam n'onan 7TIn
NNINN NIFAIZID0N DY NND'N7 D KXY 97D 91K D'W'YRA 719100 7V NIFAI711D0N NYSWn
B = .30, SE = .11, ) o'w'wjza 719'00 7V NILAI711500 NYSYN 122 Nznami 1rn nemne
nENami NN DTN ANNN AOYTNA X7 D Ay T (B = .23, t = 2.77, p = .007
B =.26, SE =.06, B =.33,t=3.91, p <) n'w'wp 719'0N 7V NIAI7100N NYOSWN 120
NN NN NIN2IA DTN IXI NIAIZIDLVA DY NN 7w AN NN himaw P .(.001

270 191Ixa D'wrwRA 71900 7Y NIMAI7ID0N NYSWN NO'DN 7w NI

%(n) ;(N=217) n'Tinx2 NIV NIAI71000 112Y 2T NIFARD 1Y -6 190n NI

N1 NTNa nTNna noym nTNa i o I
TNA N1 IR nnana TINA NLVYIN IX
44 (74) 7.1(12) 12.5 (21) 36.6 (61) D'Y''oNn 0'NNIVIX D"VIAN
49.1 (80) 7.4 (12) 15.3 (25) 28.2 (46) "T* 2V NIdANI NINDN NIRIDT NIYY7*79N
DMK N1
44 (70) 10.1 (16) 15.7 (25) 30.2 (48) nw7 N
44 (69) 8.2 (13) 21.6 (34) 26.1 (41) NISINN MNNYWY D111211
48.4 (76) | 12.9 (20) 24.2 (38) 14.6 (23) T |IN2N
44.2 (69) | 13.5(21) 22.3 (35) 20 (31) 217 niy¥nxa n7uon
46.1 (72) | 10.4 (16) 14.1 (22) 29.6 (46) NAIYN NIR'NAL,NNITA NIN'YN
(augmented VR, AR, MR)
37.1 (74) 8.9 (14) 21 (33) 22.9 (36) 'Y 2¥NI NINMA 2¥N 1101
48.6 (76) 6.2 (10) 18.6 (29) 26.1 (41) 'MOINN 719'0 ¥ DdN 71011 [I0NX
45.6 (66) | 12.7 (19) 14.4 (22) 28.3 (44) Exoskeletons
41.3 (65) | 13.1(20) 15.4 (24) 29.2 (46) — D"MATH Y LNVI'R
0T (Internet of Things)
45.9 (71) 11.5(18) 17.4 (28) 25.2 (40) N17'91 Ny'n7 1IwdN
495 (77) 14 (23) 28 (44) 9.5 (14) 1IN NNI9N
52.3 (83) 8.2 (13) 33.9 (37) 15.8 (25) D'Y¥91 1171100 719'0
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%(n) ;(N=217) n'w'wiza 19o'0n 2y niralzimoovn "¢ ni'y'D niyswa'? yana nimy -7 19on niY?

N1 NT'Na noyin nTNa
NN IR e noym Ix N7 9D n2I7110V
nana
NN TIND
52.2 (64) 24.6 (30) 16.4 (20) 6.6 (8) D'v"'on 0'MNIVIR D"'VIAN
59.8 (70) 17.9 (21) 16.7 (19) 6 (7) NIDNNI NINDN NIFRIDT NIX{7'79R
N'MRXM N1 T Y
42.7 (67) 19.7 (23) 17.1 (20) 6 (7) nwI7 Na7du
74.6 (85) 11.4 (13) 9.6 (11) 4.4 (5) NISNN 1NNY? 01N
60.5 (69) 20.3 (23) 15.8 (18) 3.5 T |IN2N
63 (75) 16 (19) 13.4 (16) 7.6 (9) 717 NIy¥nxa n7yon
47.4 (52) 14.4 (16) 29.1 (32) 9.1 (10) N2TIYN NIR'XALL,NANITA NIR'YN
(augmented VR, AR, MR)
57.7 (64) 25.2 (28) 11.7 (13) 5.4 (6) 'YD] 2X¥NI NIXMA A¥N 11V
75.4 (86) 13.2 (15) 6.1 (7) 5.3 (6) MOINN 719'0 W DON 71In11 [IoNKR
43.1 (44) 22.5 (23) 23.5 (24) 10.8 (11) Exoskeletons
48.6 (54) 25.2 (28) 20.7 (23) 5.4 (6) DNATN 7Y LINVI'R
0T (Internet of Things)
78.1 (89) 9.6 (11) 6.1 (7) 6.1 (7) N17'91 Nyn7 NIwdN
67.5 (77) 15.8 (18) 13.2 (15) 3.5(4) 21NN NRI9N
71.3 (82) 16.5 (19) 7.8 (9) 4.3 (5) D'Y¥91 1171100 719'0

niNIA" 1Iy'o

.D1IY D'INNN D'NAIM 26 1I9SNNWN D' T'NY 7272 NO'YWA NINMN 1Yol
NXXIND NNAIANN N'OI72IKA 719'0N 7V NIYOWAN 7W N'9IA NON D'ONNWAN NX! [I'TN 170N
7YY DTN TPW 707 DDWNE NMTNAT? DX 17901 NIYTN NIIIR0L0 7W N¥YKRIN NN
NIXIAPA NINMN IY'0 NN

D'7910N1 079017 NIRIDY NIAI7IDLVY? NYA NNLVINA NA'YN NNYP NI'YIN'YLE NIY2) e
Unnwn? o'NITT DPYNNY XD WATIN NY700T NIFIRE VINVI'R NN'MT NIYYNXA
JIPRIDN NIV

DNIYPN DNANK? on'nn 1 Xwi :(Interoperability) ntTTA N7V N2> DM QMY e
QIN'Y 191 TAIYN MANKA [T KN .0IRIE 7910100 'YON |2 DN NNMT71 0YRI9N D'PYNNn?
D'PYUNN ,N'X7201 NRPN 09710 NRNN9N L(NP'MK) DININ W1 NIF019Y7 WWNN Ay DM
.D"NRI9T DM 7w 7'y 7111 2R1IY9 QIN'Y 1OWT FTD IR NMIAI DIRINN

71NN D™719'02 wIN'Y 7 NNaIl NOZ7IN nnan Nntp 0T NMivaL Zinnne 719'0 @

NI'XIOY NINIYA NOAYNA XN NX YATN DA XYIIN VI [T nmoaalg nirnniMm o'on"nxnn
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Ny NdND A'NNIPNYY L NNRIY DY 2 D71Y9 QIN'Y NIYYAXY NNISNY n9'7n N0 T
.(open access) nnino
D'NN5YN D'790N 2 NIN2N ,0'7%90N NIYWINY NR'YN Nn'p 0790107 NN NwdNn e
.D"NIDON DNY971 NAI7ID0 NIFIRT NION'NN N ,D"WIXPN 0'7901n 27 (NNSwn 'aNgy)
0D YIXPN 'WIR T 7V 2NY7 NIRDIoNnn ,NIdNIENI'MN NIDWN 727U NIYyAYNN NX UATA DA XIN
.0"IN'¥I0 D'TAIY
Q7Y NI'RI9Y NIMAIZIDLVA YIN'YI YXIN YIM'RK WNONN D n1anl ndn (COVID-19 nyswn e
.noann
nymi 2375 N7 nion'nn ,NIY 72 NIXIAP? N0 XY N7 017100 NRNND @
JI'9'0INNV0 N'YNENMTN ,AINMA NIAYNNN )N ,NTI9N
7w apW IR N7702 A7dLN 7Y ATEON nvnwnl (connectivity) Ni'vaE NITT e
D'T'?ON 7Y 1IWONAI ,019N W N'DNNIE NIYAYNN NYINN 72V DMyl ,0"NNan DYy
JIYTN NifNI
["2YN "7¥2 QP2 NONIYNN NIMNRN DX U2 DT XY N'MN2AN NNAonl DTN NIMNR e
A17'U7 N9'PN N'MN2N NNA0NA IXN DX WATALL,N'AI71100 D'N7XIN WIN'YI1 nynon 11aya
JIRMAN 'MW 1700 v 7y
nYyNoNl DIY'™ NI'NX NYIN 7 NIA'WNN DX WA AT XYW NDNOI NIFNR NNWIN e
NI'NX 2Y7 IXD DX U2TA KD DINNSNNE NIYTN NIMAIZID0 DY NN NIFAZIRDLN
NIYNYUNN NX YT KN ,H002 .011711002 N7'w9 NI0INNYT7 DRARWN NIXZN71 NIN'DN 1'70N2a
NITAN ,N'UOYN NO'MNI NIAN NN ,NIXNAN DINNA NIFNRD 7W T'RONNT NIdAON NN Y
NINTENNA [N7¢ NRIYNNE DA7V90 QIN'Y 11AYa YNIONd 05N NATH LNIMNK 7 NN
.N711000
NNIO 27'W 7¢ DMANKA TPANN DT KW 012 7'91N91 N'W'R NNRNIN ARIDY 7w 117w e
7'91190 7121 YTNN NN2YN 1I9'WI D'RONN 7Y 719'0N NIDINA '01A 7'9N91 N'YW'R NNXNIN
.0"71N2 719'V1 'VIAN
D'A12N 2172 NIY'YON NIAIZIDLVA YIN'YA TIT'Y? NINTN
N"OI7DIN? MWAINA 71TA MANK NINNA DINTRNNAI NIYTN NITRI9N NIAZI100 ,NIMyNn NNl
UIin'yn NIyann NN NIMKE D'0SYn NR7yUN Q' .0151 NNaInn nvoI7IN?I 7901
7V Niz'o ,0'7910n NNV NIZOIYA 17X TNI'NA ,NINMAN DINNA NINTENA NIRAIZIDLA
D'DITA NWY1 NIMITINDLVA YIN'YN D N'VANT7 W' .0TRN TIAD 7V "Ml NNt |I'1Y ,01IN)
NINTPNNN .27 DNMA7 K7' URI9IN 719'0N 7Y 'TOINN NP'MRD NRPYY? NIRRT NNRYIY
U' TN X7 NINNONNN 2¥PI TN N7 NI'NAN DMNIYAYN DD XN DYA1710000 D'YIT'N]
NIN'VAT NOYTAN .NIAIZIDLV W [AWIXAL NNV DX 1WA 207 NIMTTNLE ATN DX
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D720 D'RON N2 L,AXT'ONIVIR DTN KNAIT? ,0'WTN DAID'0 DY TTINNNT? NdNX 791000
N07NN NNIR 27U NIM'R IR, NIYNA IX DD T 20 DIy X710 iy K77 nadn no7nn
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D2IM 7712 ,07R 07D Y17 D'wnwnn 02NN 7Y NDRN .NIRNAY DNIYRED DNNKRE DURIDN
[N ,27 ,NI'0I9%7 DMTIND 2'WNNY 0710' DAY TWUKR 2pynl 9% 1101 NIYXARD 090NN
.0N%7Y 7'yl NN win'win v 907 nan 9y ,0'noaikn NI 0'n1din
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