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Workload of Patients Transfenring and its Improving Methods
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Abstract : Nursing often requires heavy physical work activities such as lifting heavy loads, working in awkward pos-
tures, transferring patients, operating hazardous equipment, etc. Among various nursing tasks, patients transferring is
one of the most physically demanding tasks. This study aims to investigate workload of the patients transferring, and to
propose its improving methods for reducing high workload. The results showed that irrespective of methods for patients
transferring and the number of workers involved, workload for most patients transferring tasks exceeded the action
limit represented in terms of L5/S1 compressive force of 3,400N or LI of 1.0 by NIOSH. The loads for some tasks
were far larger than the maximum permissible limit of 6,400N. It is recommended that the mechanical devices for trans-
ferring patients such as ceiling crane, sling lift etc. should be introduced rather than simply increasing the number of

workers in the tasks.
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Fig. 1. One person patient transferring.

Table 1. L5/S1 compressive forces for one person patient

transferring
body weight of
atients 50kg 60kg T0kg 80kg
compressive force 7,539 8,674 10,149 11,624
P (ESTRN | (669N | (778N | (x888)N
T QY] £AE ANE VERL
34 1

3.1. 19l 24k =t}

191 &5k 2] FAojo A 24, oA &
Aoz FAE ute W o] FojHiFig. 1). 4t
zZ}oj o] Al™e) 3DSSPPE Z-43tad L5/Slof] Hele
compressive forceE AAFsHA, 2} BEA7} S0kg
o o ¢F 7,539Ne. = NIOSHo| A A3 A &&
7]&(maximum permissible limit: MPL) 6,400N-& %
et (Table 1). 82} 25417} 80kgd 7-$-&
11,624N2. 2 MPLY) oF 2u) A7} Bt

o

A DAl Waoz,
AP AT Sug o
o|20]WrkFig. 2). NLEX: 98702 29 olae]
S713906 482 4 glov), the Zo] 8 A
Fol 2 Aol A BHE Aoz AHen 4
SR B AT L A% AR AL thel ¥
AL TH), ©2% FAA AL vhe) FF A
ol3 $9I2 Lhro] BAvET. F 2919 AFL A
A 292 A% BE nEe) ojalw vl el
X3hH dA 11.8%, A&} 9.9%, thelE A9 B9
= A 88.2%, 1} 90.1%0]w, Bt AFo] wet
o] ul &) we} AT NLE 4§ A5} Q2%
2ol A L7t 0.7-14 690 o] 23} &
WE Aglo] qbdE sl Vel YA, EE sl
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Fig. 2. Two-person patient transferring.

Table 2. Lis and L5/S1 compressive forces for two—person
patient transferring
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Y, 9 Adztel A$E A F5FAVE S0kegd

% Li(lifting index) gto] 272 91, 80kgd wl=
44 ALE Kol tiiiEe] JAgxlelA AP AL
2 et L3, 3 A27FNLE 44 A ARS-&
63cmHETt 7 AA Fale olHu}l F Aow oA
Hr}.

A2 25 oxlehs 714 dhol 3DSSPPE A
83}o] L5/S1 compressive forceZ AAMeH A=
t}& Table 33} 2t} FGAp7t @z 392 oz
Q AR} #Fo] o YrFERE Table 3o 1ot 3
= #HE 34 "y VM E #E 2dAke] com-
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Fig. 3. Three—person patient transferring.

Table 3. Lis and L5/S1 compressive forces for three—person
patient transferring

LI Compressive force

patient|50kg|60kg|70kg|80kg| S0kg | 60kg | 70kg | 80kg

LI Compressive force
patient|50kg|60kg{70kg(80kg| 50kg | 60kg | 70kg | 80kg

5271 | 6,284 [ 7,297 | 8310
it s ] 6376 189 10.1) S| og) | 5574y (o)

lifter 5,158 | 6,149 | 7,139 | 8,141
male | 6.2 | 7.4 | 87199 | (414 | 1ag8) | 562) | (£637)

1,592 | 1,674 | 1,771 |1,858
eft side female| 0.6 | 0.7 | 0.8 [ 0.9 (E115) [ @121)] (£129) |(£136)

lifter 1,677 | 1,784 | 1,883 | 1,989
male |07 08 | 10 | 11| 7o |00 138y eany

2,462 | 2,530 | 2,635 | 2,720
f ) 9 (1.03] 1.2 ? > y
right side | 07 | 9 (£181) | (2186) | £199) | =201

lifter 2,544 | 2,649 | 2,745 | 2,852
male | 09 | L1121 14 2eey| 196 |(£203) | 211)

4,849 | 5391 | 6,087 (6,871

female| 2.8 (33 3.9 1 4.
right sidel 28133 3 | 400y | £449) | (506) |(+566)

lifter 4,790 | 5,321 | 5,965 6,742
male | 27133 |38 | 44 | g0l as | Cage) (4556)
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Fig. 4. Four-person patient transferring.

Table 4. L5/S1 compressive forces for fourftwo—person patient
transferring

LI Compressive force
50kg { 60kg | 70kg | 80kg | S0kg | 60kg | 70kg | 80kg

3,005 | 3,309 | 3,512 | 3,706
(£244) | (2263) | (2282)| (+300)

4,063 | 4,697 | 5421 | 6,145
(£335) | (£384) [(2439)|(z494)

4 persons | 1.5 | 1.9 | 22 | 2.5

2 persons| 3.1} 3.7 143150

#x} AFel wel 3.1-5.0 EXZ Huh ©£3 com-
presswe forcex Zz} A F o] 50kg wWH-E] 4,000N

& 278t Mol a7EE AT FYgew B
ﬁﬂ‘}iDKTable 4),

sl 391 52 421, HA ol 120 F& 2¢2l0] §
gt gellA olF Moz, &8 t‘JEH ko
FAE At WA 02 o] Fofx .
oFel w9e] 9 A BAE B0 2
A4 9 AYAE BAE STA LA WA ééo
2 H4 807 o)F3lt} Xﬂ 2 521 Al
A 22A BAEE Ao At HoE 2
Zte] thete] NLES 283 Z 7= Table 5ol v}o}
Ak AR Aol &2t A de 5 AR e
Ligke] 10-16 Aolell 25101 A% Aelol A 2
ZAARGES L JbeAdo] 9Jon), 1 98 Ax
7h #AE B Ao Yehth vl e H&
Zdabe Ll #e] 122208 Kol $2 Agxiuc}
v =4 JEsrh
#-9-5 2}l 3DSSPPE Z&-3}] AjAkgh L/
S1 compressive force ZHe = ZYa}e] A= 3
S3HA 3,400N o fol] YAV 25 27sle] tiAZ
Mg AP oz vepyrh A5 2rle] A4 8
2k AJFol 60kgd WEE YPFAAE sl &
ub el iAol @ - tiTable 5).
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Fig. 5. Five-person patient transferring.

Table 5. L5S1 compressive forces for five-person patient

fransferring
LI Compressive force
50kg |60kg | 70kg | 80kg | 50kg | 60kg | 70kg | 80kg
left side | ;5| 15|17 |20 3,172 | 3,439 | 3,700 {3,955
lifter (£255) | (278) | (£301) |(£324)
right side| 01 15| 14 | 16 2,981 | 3,149 | 3,316 | 3,48
lifter ’ ’ ’ T (E217) {(£229) | (£241) |(£254)
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Fig. 6. Transfer pole.
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Fig. 9. Example of foot stool.
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Fig. 10. Example of patient transferring using ceiling crane.
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