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: This program aims to study the application of an innovative

gender-based assistive device, 1.e. the application of
“multi-mode lifting device aiming at different degree of
disability and gender need, to find out the innovative
shifting method with “simplicity, rapidness, and ease to
use” and allow various caregivers and the nursed
“intending to use” so as to naturally achieve the
objective of “No-Lift Policy”
This is a two-year program, executed in two stages through
Inter-professional Education(IPE). People with light and
moderate disabilities are the research subject in the first
stage, and those with heavy disabilities are studied in the
second stage. Male and female nursing aides are also
studied in each stage. The gender need of nursing aides is
first induced in order to design a proper shifting model.



o M

The “multi-mode lifting device” 1is then tested the
function to establish the standard operating procedure,
manual, and teaching program. Furthermore, the “multi-mode
lifting device” education and training is preceded in a
conservation agency for the sub-program 3, in order to
study the application of shifting/transfer application to
people with disabilities. The lifting device and the
assistive device accessories, manual, and teaching plan are
modified based on the analysis and feedback of the research
result.

The project’ s research results is an innovative shifting
method of positive shifting and side-holding shifting. It
can solve the problem of manual shift, and it is simpler
and faster to operate than existing displacement machines,
offer an effective and systematic solution for long-term
care problems, and be the reference for the government
formulating and enforcing relevant “No-Lift Policy” .

lifting device, nursing aide, gender-based assistive
device, No-Lift Policy, Inter-professional Education(IPE)
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A strategy to reduce risk of occupational injuries among care workers—application
of an innovative lifting device

Tsung-Yi Lint, Pin-Chun Chao?, Jer-Hao Chang?, Su-Fen You*®, Tz-Yau Lin?!

1. Department of Mechanical Engineering, Southern Taiwan University of Science and Technology, Taiwan
2. Bachelor Program of Senior Services, Southern Taiwan University of Science and Technology, Taiwan
3. Department of Occupational Therapy, College of Medicine, National Cheng Kung University, Taiwan
4. Department of Medical Sociology and Social Work, Kaohsiung Medical University, Taiwan
5.  Department of Medical Research, Kaohsiung Medical University Hospital, Taiwan

INTRODUCTION

Taiwan has been becoming an aged society in 2018, which resulted in the continuously
increasing demands for long-term care service. Long-term care service requires substantial
involvement of a diverse of professional manpower. However, with entering the aged society,
Taiwan is desperately needing hands-on “care workers”. Here we are discussing the
occupational injury of care workers in Taiwan, and an innovative lifting device is introduced
to reduce the occupational injury risks of care workers.

1. High risk of occupational injury among care workers

According to the occupational data in Taiwan, a large part of care workers’ job is to assist
aged people in completing the basic activity of daily livings (ADLs) and the instrumental
activity of daily living (IADLs). Occupational Information Network (O*NET) indicates that the
workload of care workers is classified as “heavy load” if he or she spends about 34~66%
working hours in taking the load of 9.1~22.7 kg [1]. The official data reported by the Taiwan
vocational trainers of care workers showed that the load of “lifting to chest” and “lifting to
waist” have reached 20kg [2], and the latter one is frequently been operated at the work place.
In fact, such load has exceeded the maximal manual lifting weight (about 16kg) suggested
by NIOSH (National Institute for Occupational Safety and Health). Apparently, such weight
lifting is travail for care workers and could easily result in occupational injury of back. For
this reason, lifting devices should be positively utilized for reducing the occupational injury
risks.

Recent literature has reported insufficient employment protection training of care workers [3],
which often results in occupational injuries of muscles and bones. However, a majority of
injured care workers continues to manual handling in virtually all patient care situations until
they quit the work due to not being able to bear the injuries anymore. This makes the
manpower-lacking situation in long-term care industry even more stringent in Taiwan.
Therefore, there is an urgent need to solve the problem of transferring patients.

2. Strategies and resources to reduce risk of occupational injury among care
workers—the application of assistive devices and the intervention of policies (No
Lift Policy)

Due to a high risk of occupational injury of care workers and the emergence of various
assistive lifting/shifting devices to transfer patients, many countries have proposed “No-Lift
Policy” which calls for care workers to avoid manual handling in almost all patient care
situations. However, this policy cannot succeed unless other components, such as a user-
friendly lifting device, have been put in place. The UK first approved national regulations in
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1993 to prohibit nursing staff manually lifting patients. Later, many countries, such as the
Netherlands, Australia, Finland, Ireland and Canada, also restricted random manual lifting
patients. Australia started the “No Lift, No Injury” training program in 1999 to enhance care
workers’ knowledge about the issue and provide instruction manuals for lifting devices [4].
There is a variety of lifting devices in the market, including lifting boards, rotary shifting plates,
lifting belts and stand-assist lifts. However, since the operating process of many mechanical
lifting devices is time consuming or complex, most hospitals and clinics in Taiwan still use
manual lifting without application of any lifting device.

In spite of complicated reasons for inadequate long-term care manpower in Taiwan, there are
two main issues involved. First, the lack of good lifting/transferring devices, and second,
the need for the implementation of “No Lift Policy”. If these two issues could be properly
addressed, the risks of occupational injuries of the care workers will be dramatically reduced.
Therefore, the aim of this study was to develop an innovative lifting device.

Method

To address the above issue, our team has carried out research studies since 2008. The
innovative lifting device consists a platform, modules and the accessories, Figure 1, and
has six features as listed below.

(1) The platform provides an interface for different modules which allow for a variety of care
situations.

(2) The accessories, such as belts and suspenders, are used to insure the safety and the
comfort of patients.

(3) Stable, light and small in size, suitable for living environment with limited space.
(4) Fast and safe lifting and transferring to save time and strength of care workers.

(5) Simple operating steps, easy to control the direction, with short radius of gyration and high
mobility.

(6) Modular design, easy installation and convenient carrying.

B The lifting device and the operating steps

The following case shows the testing and evaluation of
how to “front lifting” a patient using the device. The
device consists a platform, “front lifting” module (with
two bars for hanging the suspender) and a
suspender, Figure 1.

“Front lifting”
module

Platform

Steps for transfering a patient from “bed to
wheelchair”: Figure 1 The innovative lifting device
(1) A care worker assists the patient to sit at the with “front lifting” module.
edge of the bed from supine position, Figure 2(a)-
(b).
(2) Allow the patient to sit on the cross suspender, Figure 2(b).
(3) Equip the platform with the “front lifting” module with the suspender hung on the module,
Figure 2(c).
(4) Shift the patient from the bed to the wheelchair, Figure 2(c)-(d).
(5) Adjust the patient’s sitting position, Figure 2(e).
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(6) Remove the lifting device to complete the transfer, Figure 2(f).

Figure 2(d) Figure 2(e) Figure 2(f)

Figure 2 Steps for transferring patients from bed to wheelchair by using the innovative lifting device

Result and discussion

The results suggested that the “front lifting” module quickly shifted patients with simple
assistive accessories, such as a suspender. It merely took 3-4 min to complete the
transferring process between a bed and a wheelchair. The transferring time would be reduced
through practice [5]. The subject reported that he was at a comfortable state during the lifting
process, without any nervous, oppressive or frightening feeling. However, some patients who
could not stably sit on the bedside would require other lifting modules to complete the transfer.

.

Figure 4 Lifting test from wheelchair to bed

Conclusion

Wheelchairs are the most frequently used assistive device in hospitals and clinics, therefore,
3



patients are transferred between beds and wheelchairs all the time. The “front lifting” module
in this study not only makes fast and convenient transfer, but also ensure the safety during
the process. This module can reduce occupational injury risks for care workers, and protect
patients from the secondary injury. In the future, it will be aimed to develop other simple and
easy modules to suit other patient care situations and to achieve “No manual lifting” for care
workers.
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A strategy to reduce risk of occupational injuries among care workers—application
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INTRODUCTION

Taiwan has been becoming an aged society in 2018, which resulted in the continuously
increasing demands for long-term care service. Long-term care service requires substantial
involvement of a diverse of professional manpower. However, with entering the aged society,
Taiwan is desperately needing hands-on “care workers”. Here we are discussing the
occupational injury of care workers in Taiwan, and an innovative lifting device is introduced
to reduce the occupational injury risks of care workers.

1. High risk of occupational injury among care workers

According to the occupational data in Taiwan, a large part of care workers’ job is to assist
aged people in completing the basic activity of daily livings (ADLs) and the instrumental
activity of daily living (IADLs). Occupational Information Network (O*NET) indicates that the
workload of care workers is classified as “heavy load” if he or she spends about 34~66%
working hours in taking the load of 9.1~22.7 kg [1]. The official data reported by the Taiwan
vocational trainers of care workers showed that the load of “lifting to chest” and “lifting to
waist” have reached 20kg [2], and the latter one is frequently been operated at the work place.
In fact, such load has exceeded the maximal manual lifting weight (about 16kg) suggested
by NIOSH (National Institute for Occupational Safety and Health). Apparently, such weight
lifting is travail for care workers and could easily result in occupational injury of back. For
this reason, lifting devices should be positively utilized for reducing the occupational injury
risks.

Recent literature has reported insufficient employment protection training of care workers [3],
which often results in occupational injuries of muscles and bones. However, a majority of
injured care workers continues to manual handling in virtually all patient care situations until
they quit the work due to not being able to bear the injuries anymore. This makes the
manpower-lacking situation in long-term care industry even more stringent in Taiwan.
Therefore, there is an urgent need to solve the problem of transferring patients.

2. Strategies and resources to reduce risk of occupational injury among care
workers—the application of assistive devices and the intervention of policies (No
Lift Policy)

Due to a high risk of occupational injury of care workers and the emergence of various
assistive lifting/shifting devices to transfer patients, many countries have proposed “No-Lift
Policy” which calls for care workers to avoid manual handling in almost all patient care
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situations. However, this policy cannot succeed unless other components, such as a user-
friendly lifting device, have been put in place. The UK first approved national regulations in
1993 to prohibit nursing staff manually lifting patients. Later, many countries, such as the
Netherlands, Australia, Finland, Ireland and Canada, also restricted random manual lifting
patients. Australia started the “No Lift, No Injury” training program in 1999 to enhance care
workers’ knowledge about the issue and provide instruction manuals for lifting devices [4].
There is a variety of lifting devices in the market, including lifting boards, rotary shifting plates,
lifting belts and stand-assist lifts. However, since the operating process of many mechanical
lifting devices is time consuming or complex, most hospitals and clinics in Taiwan still use
manual lifting without application of any lifting device.

In spite of complicated reasons for inadequate long-term care manpower in Taiwan, there are
two main issues involved. First, the lack of good lifting/transferring devices, and second,
the need for the implementation of “No Lift Policy”. If these two issues could be properly
addressed, the risks of occupational injuries of the care workers will be dramatically reduced.
Therefore, the aim of this study was to develop an innovative lifting device.

Method

To address the above issue, our team has carried out research studies since 2008. The
innovative lifting device consists a platform, modules and the accessories, Figure 1, and
has six features as listed below.

(1) The platform provides an interface for different modules which allow for a variety of care
situations.

(2) The accessories, such as belts and suspenders, are used to insure the safety and the
comfort of patients.

(3) Stable, light and small in size, suitable for living environment with limited space.
(4) Fast and safe lifting and transferring to save time and strength of care workers.

(5) Simple operating steps, easy to control the direction, with short radius of gyration and high
mobility.

(6) Modular design, easy installation and convenient carrying.

B The lifting device and the operating steps Suspender

The following case shows the testing and evaluation of — - \ o
ey . . . Front lifting

how to “front lifting” a patient using the device. The module

device consists a platform, “front lifting” module (with

two bars for hanging the suspender) and a

suspender, Figure 1.

Platform

Steps for transfering a patient from “bed to
wheelchair”: Figure 1 The innovative lifting device
(1) A care worker assists the patient to sit at the with “front lifting” module.
edge of the bed from supine position, Figure 2(a)-(b).
(2) Allow the patient to sit on the cross suspender, Figure 2(b).
(3) Equip the platform with the “front lifting” module with the suspender hung on the module,
Figure 2(c).
(4) Shift the patient from the bed to the wheelchair, Figure 2(c)-(d).
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(5) Adjust the patient’s sitting position, Figure 2(e).

Figure 2(d) Figur 2(f)
Figure 2 Steps for transferring patients from bed to wheelchair by using the innovative lifting device
(6) Remove the lifting device to complete the transfer, Figure 2(f).
Result and discussion

The results suggested that the “front lifting” module quickly shifted patients with simple
assistive accessories, such as a suspender. It merely took 3-4 min to complete the
transferring process between a bed and a wheelchair. The transferring time would be reduced
through practice [5]. The subject reported that he was at a comfortable state during the lifting
process, without any nervous, oppressive or frightening feeling. However, some patients who
could not stably sit on the bedside would require other lifting modules to complete the transfer.

(Fi'gur-e 3 Lifting test from bed to wheelchair
Conclusion

Wheelchairs are the most frequently used assistive device in hospitals and clinics, therefore,
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patients are transferred between beds and wheelchairs all the time. The “front lifting” module
in this study not only makes fast and convenient transfer, but also ensure the safety during
the process. This module can reduce occupational injury risks for care workers, and protect
patients from the secondary injury. In the future, it will be aimed to develop other simple and
easy modules to suit other patient care situations and to achieve “No manual lifting” for care
workers.

Reference

[1] Bureau of Labor Statistics. 2016. Incidence rates and numbers of nonfatal occupational
injuries by selected industries and ownership, 2015. Retrieved from
https://www.bls.gov/news.release/osh.t05.htm

[2] Chang, Chen-kai, 2013, The Challenges of Older Workers Serving as Caretakers: The
Perspectives of Occupational Trainers. National Cheng Kung University, Tainan City.

[3] Yeh, Wan-yu and Cheng, Ya-wen . Occupational safety and health problems under female
care role—an example of nursing work in a hospital, Labor and Gender, 2012.167-200.

[4] Kuo, Wai-tien and Chang, Chin-ren . No-Lift Policy-International Trend in Patient Handling.
Journal of Long-Term Care. 2014. 18(1), 29-39. d0i:10.6317/Itc.18.29

[5] Lin Congyi.The innovative design of the method of displacement between bed and
wheelchair for the Disabled. 2017

[6] Liu He Jind .Design and Application Research of Front Shifting and Side-holding Shifting
Methods by Multi-mode patient lifting Device.2018




106 R &4gm 3 % a4

i TR

DRI E

PR

106-2629-S-218-001-MY2

b g g

FHERS B kT Y AT S8

L

(P A%EBFFWL FHA w

N =1 P
+ R L i I8 P ,arﬂp:n r;ﬁg_ Eix~EH 4=
R EFEEL L E)
EI RIS 0f .
Fitgwm= 0
%z 0f
L4 0] %
B2 | prdp 2 1| B |[pHamgdz iR
A E PR 22019 5 BikdsE € -D-1Vp
A [FHe ) et i )
H I B |*ERELFZH LRG0 5L
HEW YT BRI ER 2 F A
ShiFd ~#Fydai®mt o
. ¢ 0
7 Bp g4 L
n £ f48 ¢ EE 0
FTA/K A 0
B 22 0
G FETTE of
RHIBRIRT hiE 0
¥ e 0
b1 0
H 0
i 0] ©#
/;hf?
Bt i o o= =
BT~ 0
01Tsung-Yi Lin, Pin-Chun Chao, Jer-
Hao Chang, Su-Fen You, Tz-Yau Lin,
2019, “A strategy to reduce risk
of occupational injuries among care
workers—application of an
innovative lifting device” , RESNA
@]5?4ﬁﬁ4 . + land RehabWeek 2019, Toronto,
“ " Fitgwm= 2 Canada, June 24 - 28, 2019

02Li-Ying Lee, Tsung-Yi Lin, Su-Fen
You, Jer-Hao Chang, 2019, “The
effectiveness of an innovative
lifting device to reduce operation
risks in patient-transfer tasks” ,
RESNA and RehabWeek 2019, Toronto,
Canada, June 24 - 28, 2019




i3 0| +
Ldhe 0] %
PiaR 2 0| &
;_F’Tfidl 0 L5
EREE ] 0
Hp A
% fl4E s 0
AT/ KB A 0
- 7 e 0
FTEMAEAWE 2 o
Z A5 B RAE 0 #
RHUIRITET HiE 0
% i 0
T 0
H 0
i+ #ic it
wBE L
Jz » 0]+~
< &4 1 BRI A iF
s | [EeRvEeRERr AL f SRS
Wi
N Bl B4 9 PR FREFRY AT ARMEE o
i K@it
1 B S
o # -_1_;&.1:”31 | 0
" LiE iR 0| ¢ =
A ) p
) A N 0
L4 0
AAEAE |[HL4 0
B sy 4R 0
LA R 0
APEEAEFTREET D 2o s, o TRESE
f s J 2 BIRTAS R ST R T i e de 47 i emE
A T T T [ A S BORE S I S o
B s 1 = Lol 2w sl an o e i B ,
BB R L s g g | e A R R AR A g
x%%ifggvll-,ﬁwf%%ﬁ%ﬁﬁ?%ﬂ L mr&”“ TUHE P g e F s e
HE TR e TR o) Ll S b e D R S I L
F‘J‘i"ﬁ&££ sedl3 7 T2 4B s (No-LiftPolicy) ; 2 49

Mo enz dh ik o

2 % IE P g CRE PN BT R
i - (e E) 0
é;%ﬁﬁkﬁ 0
£ R E R RN R 0
ki 0
> L




S

™=

B ez b /R

it g /1 vy

At d BrR 22019 5 AARE € -D-1

-D-1Vp
—miﬁ [ mag] #es 482 1)

5 R

£

4
™~

PERAEL (LB R RAIL
B BT B ER &
ShiFd ~#agdsFm L o

TR etk

L AL ER 2

8 (RE) *#




PRI B AP E S %

gj‘g—ﬁwﬂ’{p\;g};’?ﬁé;}g}iﬁ)ﬁwigv P RN k2 BN %
AN S S SR Sy A S 'g‘ﬁ/ﬁr"‘*i ”55"}77""’%%‘) A TE
@i%‘f?ﬁﬁﬁjl}?’z‘\‘ﬂ"j‘%? > lﬁ’}\fﬁa(ﬁ?ﬁﬁv**%ﬂ;@ FRERREY 7
oz g%ig‘?z.ﬁﬁljn\_‘ ABI) RHE MY EE . v ﬂ-é‘.\,—tl’ o

[u—
=
-\
Iy
(&)

PEERFEARSAER S EXFH P RERT- FETR
[Jx&+p % GGsp > 2100% 5 %)
HEES F- A

BERN LS
W

2. 23 g\g: hoB pEH T 4 A ﬂ—g«f F (GG E R FIr B2 2 E
o~ £.8 ¢ ;%— B EFEWE 2 Fm)
%ézmaaﬁ Oagsz~4 BERY &
,} c[]e EE I:‘E' f‘ﬂ—\:‘ ._;’E
e #HE s Fu‘ |
Ao (1200% %)
123438 AW S HAB IR BT kit A2 L fcfH ¥ 5 H
@ﬁa%aﬁ@&@%m%?%ﬁﬁ%ﬂéﬁl etRILE o SRS g
%N%W%ﬂ’%?HU%'B%N7-%?*E $=ZMWWN°

2. AT EBMBFATERF LY NG A 135 1k 26 #E
B oo

3. Gk SR SRIAT AL G B E G EEE L AL RS
(&?.ﬁ%{x‘l’l:&-‘%”“l‘lj“a\,g%‘f% o~ BN B~ ﬁ}s?f, o MH00F
')

AFFER Y DIRASEE R AR G % 'rfv;f, f*ﬁl&
K T ET AR AERTPM B E(ER) TEERY AL RE
Fﬂﬁﬁxf S N RS ) ’Eﬁgﬂiﬁ M ITE i’ﬁ

R R gw%g& S 3 T RRE R LR TR
%f%*a«lﬁ’f Eﬂ%ﬁ“mﬁmﬂ&’4%é*ﬁ#?”3%&f
B o B RBRE O B Prehfd A koo B TR FRHR TR RFIRG
"No-Lift Policy ; z #p Fsé Jy:ﬁllrﬁfﬁ;b% °

-mh“'gf =1




4, i B3I
T
B R YR
b, e, Vi Or B SRR BN LB, ¥ 6
(@1—? r‘«ﬂk & =1z . ’ ~
‘ N y Z3-71 —;1_—-%‘—1 TV 2
PgC Biv}al ;‘:J?L %v“a‘%eﬁ—wfzz}%iﬁ—;g % ”E%}ng)
s _ 2 flEz2ExBR 7 B
B -(HISOf‘}gKQ) A~
eI

7 7F FAPRERPRIS R cnA 4 P jEes o
! s 2 1 —'j g
J’ﬁl%@;#(:}??&)iﬁkf'}l"m ﬂ—i%\ i@"—/F# v
F5 1= 5\ L E T I EE: r
FI/F”E—‘?-A ?Jﬁj-éig,;ﬁ
EX_EE N RS TR S g E

B4 4Fend =R
F — e R m’}'ﬁ”f 911]%"4_’_%‘}' &,




