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Back pain aaong nursing personnel is comaon and usually attributed 
to involve•nt in patient handling tasks. Nursing assistants in a 
nursing hoae rankea the following taska as moat atresaful to the 
back: transferring patients on and off the toilet, in and out of 
bed, and transfers needed for bathing. Criteria were established 
for selection of assistive devices to be used to help decrease back 
stres• while carrying out these tasks. Strategies were developed 
for locating assistive devicea. Aasistive devices found were 

limited in number but included hoists, sliding boards, belts, 
slings, and a turn table. Preliainary trials were conducted to 
determine which devices should be studied in an atteapt to decrease 

back stress while performing patient handling tasks. 

INTRODUCTION 
Back problems are prevalent among nursing personnel. Klein et al., (1984) 

found, through worker compensation data, that nursing assistants ranked 
fifth for back strains/sprains with an annual incidence ratio of 3.6 
claias/100 workera, Only heavy laborer occupations such as aiacellaneoua 
laborers, garbage collectors, and warehouse .. n ranked higher than nursing 
personnel. Jensen (1987) found that nursing aasistants in nursing 
bOll8s/personal care facilities ranked highest maong nursing personnel for 
worker compensated back problems. Lifting and transferring of patients 
have been perceived by nursing personnel to be the mat frequent 
precipitating factors or cauaea of back problems (Harber et al., 198s;· 
Jensen, 198S: <>wen, 1989; Stobbe et al., 1988; Stubbs et al., 1981; Valles­
Pankratz, 1989; Venning et al., 1987). These reaearchera concluded that 
aHistive devices for use with patient handling taab could reduce back 
atnH for nursing personnel. Honnr, few devices have been 
systeaatically evaluated to det:eraine if their use would reduce back 
stress. 
Aa part of a contract with the Rational Institute for Occupational Safety 

ud Health (NIOSH), OWen and Garg (1989) delineated those patient-handling 
tasks perceived as aost stressful by nursing assistants in a nursing 
hoae/peraonal care facility. An ergonomic evaluation was conducted lo this 
f�:!.lity which r@�u�d eleMnta important to the uae of aHiative devices: 

. , •  
-nu.a study. was part of a contract funded by the National Inatitute for 

Occupational Safety and Health (Contract 200-86-2923). Roger C. Jenaieo, 
J.D., Ph.D., Pl (Project Officer). 
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many •treHful ta•k• nre coaplet•d in confined work apac•, mo•t 
vheelchat rs and geriatric chairs did not have reaovable arm reata to 
facilitate eaH of transfer, and brakea on 80IIII beda and wheelchair• did 
not hold. In addition, there ware patient ·charact•riatio• that could 
impact on wse of aa•i•tive devicea : nakneaa, co•bativeneaa, -...cle 
rigidity, •paaticity, pain, obe•ity, and inability to bear weight . 

The next goal -• to find aaaiative devicH that had tha pot•ntial to 
reduce back atre•• for ·nur•ing •••iatanta while performing •treaaful 
patient handling taaka . The purpo•ea of thia part of tha atudy were to: 
1) e•tabli•h criteria for •election of .. aiative devicea to be uaed while 
carrying out atreaaful patient handling taaka, 2) develop atrategiea for 
locating available device•, 3) iaplement the•• atrategiea, and 4) conduct a 
prelillinary trial to deteraine which •••iative devices •hould be 
rec�nded for ayate .. tic laboratory evaluation .. 

CRITERIA FOR SELECTION OF DEVICES 
1 .  The device muat· be appropriate for the ta•k to be accomplished. The 

taaka delineated aa aoat atreaaful by Oven and Garg ( 1989) and atudliid aa 
part of the NIOSH contract are : tranaferring a patiant froa whaelchair to 
toilet and back to wheelchair, froa bed to wheelchair and back to bed, and 
from wheelchair to ahower chair (for Eoileting and be.Ching) and back to 
wheelchair. Device• that can only tranafer patients in a horizontal 
poaition are not uaeful with thaH taalca : for exaaple the Dixie Saooth 
Kover la a light -ight polyethylene board S& ca x 206 ca with cut out 
area• for hand grip� to be uaecl to transfer patients in a horizontal 
poaition, auch .. from bed to cart/atretcber . 

2 .  The device muat be aafe for both patient and nurae . It au•t be atable, 
atrong enough to Hcure and bold the patient , and pemit the nurae to uae 
aafe bioaachanica. 

3. The device IIWlt be comfortable for the patient ; thia -1 alao help to 
allay feara. It •bould not produce or intenaify pain , bruising, or tear 
the akin. 
4 .  l1le device should be underatood •nd u•ed with relative eaae . Bell· · 

(1984) and Oven (1988) found nuraing persoaaal -re reluctant to uae 
aaaiative devicea because they could not underatand hov to uae tbam or · 
lacbd ezperience in their uae, 

5 .  The device muat be efficient in the uae of ti-. According to Bell · 
(1984) and Oven (1988) the aoat frequent reaaon given for not uaing a . .  
device was the tiae needed for uae . 

6. Reed for · maintenance should be miniaal . The above two authora · found 
lack of proper functioning a major reaaon for non uae . 

7 .  The device IIWlt be .. neuverable in a confined work apace . Onn (1988) 
and Vallea-Pankratz (1989) found apace to be a probl ... 

8. The device should be veraatile. It could be inferred fraa Bell' a 
findings. (1984) that only a few aHiative devices should be introduced:;at 'a 
tiae bec:auae the error rate and the need for tiae to ezecute • the tramfer· · 
increaaed when aore than two devices were included in a teaching ·progr .. ; 

STRATEGIES FOil LOCATING DEVICES 

,? < .  ; 

A Htoutvn ,-arc;h vaa conducted to find ••dative device• that �ould be 
used with selected patient-handling taaka : few nre found, aadleven,.fmr 
bad been ayateutically evaluated. Gagnon et al . (1986) atudied lifting· •  
•patient• out of a chair with the banda, with forearaa 'behind the patient' •  
back at •boulder level . and with a belt around the pat ient' s  -lat; •they · · 
found the balt techniqua to be the aoat •treDllOUII . Leimreber (1978) used 
the belt •• a transfer device with 20 patient• ; aha waa aucceaaful with all 
but three patienta (an uncooperative patient , one with arthritic bac)r. pain, 
� an obese patient) .  Bell (1984) evaluated seven different mechanical 
hoiata and rec�d improveaent in the deaign and aanufacture of the 
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hoists and alings and in the aervice provided by the -nufact:urera and 
their marketing agents . Mechanical hoists were the aaaiative devices moat 
frequently described in the literature (Gifford, 1966; Kilbom et al . ,  1985; 
IJ.oyd et .d . ,  1987; Takala and J.Cukkonen, 1987; Waters , 1988) .  Other 
deYicea deacribed were sling&, a turn table for pivoting, a walking belt 
wit:h handles, and aU.ding boards (Bell , 1984; Hayne and .Kchraott, 1982; 
and IJ.oyd et al.. , 1987) .  KoBt baBic nureing textbooks have. a chapter ·. 
relating to body -chanlca and llfting/trauferring technique• with 

·-tnforution about hoiata and bel�s . 
A gµo•tipnpalra was sent to nuraing �s/peraonal care facllitiea to 

determine typea of transfer .. siative devices in use (Gwen, 1988)" and to 
aeek the opinion of nurdng personnel concerning theae device•. Gait: 
belts, bathtub lifts, hoists , and lift sheets were the ouly devicea used 
frequently. Eighty percent (D-99) felt increased use of aaalative devices 
could reduc:e �It probl .... The aoat frequently cited reasou for non use 
of devices were: too tiae conauming, staff lack · knovledge/ezperience ,­
inadequate staffing, and lack of availability. SOlllt respondent• -had 
diverse but strong opinions about gait belts; thirteen indicated gait belts 
were required and had reduced back injuries by 751, while five did not use 
gait belts due to broken riba ancl tearing of akin. 
At three a,dical •YP»,ly stgr11, discussions were held with product 

specialist• and consultant• , and device catalogs peruaed. 
Prgdyct sggrdinatgr1 apd rphabilitatign •P1siali1C1 (nursing, physical 

therapy, and occupational therapy) at two hospitals and three nursing homes 
were consulted about their knowledge and advice about aa•istive devices. 

ffur•in& persgpg•l egperienced in the use of aaaiative devices were 
interviewed in three bgapital• and five nur1Jo1 h9911Jpor1opal SAIi 
faciliti11. Kost stated they uaed hydraulic lifts and gait belts 110st 
often bee.use of inatitutional policy; -Jor probleu cited were ti• and 
loas of independence for patients . 

The category of Patient Transfer Unit (General ) in the Dlrac;tgry gf 
Prgc;luc;ts Ipdcx was exaained at the Univers�ty Reference Library. A vast 
array of asaiative devices were found that could be uaed only for 
horizontal transfers or were atretcher-like device• tbat converted into a 
chair. The latter devices did not se- aa appropriate as hoiata because· 
aursing �/personal care facility patient• are generally tranaferred froa 
chair to toilet and back in addi�ion to transfer froa bed to chair. 

ASSISTIVE DEVICES 
Pav assistive devices seemed appropriate for study with the selectacl­

patient- handling tasks and fit the established criteria, The moat . 
frequently used devices for transfer nre the 14lt halt (Fig. 1) ancl the. 
UADt lift ·(Fig. 8 ) .  The tun,-Aid lift (Fig. 9) and sliding board (not 
abown) were used by several iutitutlons. TM "ybylift hgiat (Fig •. 10) � 
ya1ktnr halt with h,pdl II (Fig, 2 ) ,  and Ql>oaia, adept bftpd.1 W fliy 
(Fig. 3) were diacuased in. the literature and recoaaanded. by  a.  ··.', 
rehabilitation apeclal.iat.- · Also, the gum t;abl,• (patient trailafer diae) 
(Fig. 5) and 1Un1 yftb rJnr• (Fig. 4) were described in the llt•�•tur• •. 
· During an ergonoaic study in a nuraiq boa/peracmal can facllltjr, lt· "Vas 
found that aeveral transfers could be eliaiaated if th, pa}:ient vu .� · 
tranaferred from wheelcb&ir tc a shawor chair that could accOJaOdate the 
patient for toileting and ahowering. Two shover/toileting chairs (Fig. 6 ,  
Fig. 7) were selected on the advice of rehabilitation specialists . 

PRELIKIIWI.Y TRIALS TO APPLY CRITEllIA 
Preliminary trial.a were conducted by the authors and two nurse res-rch 

assistants to teat the device& against the criteria ancl to deteraine which 
devices should be ay&te .. tically evaluated in an effort to reduce back 
stress in �sing personnel . The laboratory waa arranged aa cloae as 

I 
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Fig. 1 
Qatt Belt 

h about 5 cm wide, of vary length• 
with adjustable belt-like loop or 
buckle cloaure, has no handlea, and 
is made of cotton•canvaa or nylon 
.. terial • .  It should fit securely 
around patient 's  waist and is 
grasped with hands . 

Fig. 3 
MEJ>o1i1n Patlcpt: ffapdlln1 s11n1 

is 20 ca wide, 50 cm long, has • 
cut-out at each end allowing a hand 

.grip, is aade of flexible polymer 
.. terial and ia tucked securely 
around patient with bottom at 
buttock area. 

Fig. 2 
ifAlkin1 e,11; 

i• 12 , 5  cm wide, of varying lengths , 
ha• handles on .each aide, baa velcro 
and two quick-release buckle• for 
closure , is aade of cotton-canvas 
type -terial , fl ta snugly around 
lower abdo-n, and la gruped at 
handlea . 

Fig, 4 
Patient SHn1 yJ.tb BiPII 

la 23 cm at vldeat part, 90 ca long, 
2 ring• with 7 ca .dlaae�er attacblld 
for hand grip, aa.de .of stiff 
cotton/polyester type aaterial . .  
Position sling around lov back area. 
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Fig. 5 
Tyrpt;abla 

patient transfer disc has rubber 
threads, rotates, bas diameter of 30 
or 38 cm, and is placed on fl�or _ 
b9tween transferring locations . 
Patient places feet on turntable ,  
and is helt>9d to standing position, 
rotated 90 , and seated in new 
location. 

Fig. 7 
Shower/Ipilatin1 Chair 

is a heavy chair with padded 
removable seat and adjustable/ 
removable foot rests and ara rests 
that can be lowered. 

Fig. 6 
Shgwar/TPtl1tto1 Chair 

ls light weight chair with a plastic 
non-moveable seat and has no foot 
rests . 
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Fig, 8 
Hour Llft; 

i• an hydraulic lift that ha• an 
adjustable baae; a pump handle for 
raidng and lowering the patient : 
and a variety of slings that attach 
through hooks , chains , or web 
straps. 

Fig. 10 
.Ambulift.- CC,-3.l 

has a semi-adjustable base , a 
mechanical chain-winding mechaniam 
for lifting/lowering with crank in 
vertical plane , and the sling 
attaches by loops and hooks. 

Flg. 9 
Trene-Ald Lift: 

baa a non•adjuatable •c• base, a 
ball- bearing acrev lifting 
mechanlsa with crank in horizontal 
plane, and has a variety of alings 
that attach by hook• and dangling 
color-coded chaina. 

A sliding board (not shown) is a 
smooth rectangular piece of wood 
about 20 cm wide and of varying 
lengths . It la bevelled at the 
edges so the patient (with good 
upper body strength) can slide from 
one surface to another of similar 
height. 
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poHible to the patient envircnaent of ·the nuraing hoae/peraonal care 
facility. The reaearch teu Hrved aa patient and auralng peracmnel . It 
vaa difficult to aiaulate patient characteristic• (coabativeneaa, 
apasticity) but an effort was made for little or no night-bearing during 
tran11fera . 
The aoat difficult criterion to ••t was the safety of the nurse when 

uaing the belts and alinp . Body poaition and aoveaent Of the IIUrH were 
vital for the aaf• uae of tbeae devices. The ability to get close to · tbe 
patient, keep the back as straight H poHible, flex the kneea , and keep 
the feet apart with one foot in the direction of the aow so as not to 
rotate the spine vere all important. The tranafera ver• safer when a 
gentle rocking aotion VU uaecl to provide the kinetic energy 80 a pulling 
(not lifting) action could be 1111ed to tranafer the patient . 
The YAlkSDI halt ancl fflll>ldaa atiegt blv4UD1 •UN -t the criteria so 

vere recowndecl for further study. The pit, halt was not aa comfortable 
as the other belts and sling• but was studied furtlwr becauae it was uaed 
frequently in aany nursing hoaea/peraonal care facilities (Owen, 1988) .  
The •UN yit:h rig11 vaa elillinated as it did not -et the criterion of 

safety for the patient or nurse (•• perceived by nurse and patient) .  The 
belt h long so it cannot be •fastened• around the patient, and the large 
rings are not stable; tbeH featurH created a feeling of inaecurity and 
eliminated the ability to create a rocking aotioa. 
The 1li4iD1 hpard vH not recownded for further study becauH it did not 

-•t the criterion of appropriateness for tasks to be accoapliahecl due to 
the following patient and environaental characteristics: many patient• do 
not have the upper body strength and cognitive ability needed to make the 
transfer and the transfer surfaces auat be ai•ilar in beig�t, but -ay 
wheelchairs and geriatric chain do not have adj1111table am reata so might 
cannot be equalized. Thia •Y be why Owen (1988) found infrequant 1111e of 
aliding boards in nursing ho-•/peracmal care faciliti.. . 
The PIJ'Dt;ahle was eli•inated for reasons of appropriateness and safety. 

Many patients cannot bear weight or are unpredictable in their ability to 
stand; in addition, because of confined work apace the turntable ay be 
stored where patients or per•onnel could •tuable over it. 
The 1hpyar/tptlatl91 GA1,ir1 were apecifically selected for study ao that 

toileting and ahawering could be done sequentially and hepce aeveral 
transfers could be eliminated. To ensure safety with the light-night 
chair; it had to be placed against a wall ao it did not tip during a ·  
transfer. 
All three hoists were rec� for further study. During the pilot, 

the � vaa the least comfortable beca1111e the patient teadacl to be ·in a 
reclining rather than upright poaition; also, the patient nayed aore 
during transfer and at ti-• aeaaed a feeling of tipping over. The IIUG, 
vaa included because Owen (1988) found that it vaa uaecl frequently. 

SUMNARY 

Uae of aaaiative devicea for transferring patients -y be helpful • in 
reducing back atress for nursing personnel . Criteria were established for 
aelection of devices , and strategies were developed for locating available 
devices . A literature aearch was conducted, a queaticmnaire aent and 
visits made to nuraing ho-a/personal care facilities,  viatta made to 
hospital• and Mdical supply atorea, and apecialiats cODSultecl. Slings, · 
belts, sliding boards, tumt:ablH, shover/toileting chairs, and boiats nre 
located. Through preliminary triab the yal)d91 halt, PPodlP alig,' 
fbenr/t;pilatl,QI c;ha,ira, Trap• A,id Lift; and yhuHft hoist were recownded 
for further study. The pit halt and Hgnr Lift were recownded baaed on 
their frequency of uae through questionnaire (Oven, 1988) � The ·9HdiQI 
me.rd, •UPI yith rig• and the tprpt;abla were not rec�ndecl. The aaat 
difficult criterion to meet vaa safety of the nurse in relation to body 

� ( f.'. ,, . l .., 
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mechanics while using slings and belts. In the next phaae of the NIOSH 
contract these devices will be ayateaatically evaluated to determine if, 
with their use , back stress can be reduced when carrying out selected 
stressful patient handling tasks. 
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