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verexerl i()n from lifting c1 11 d nrnvi11g pa­

ti ents is i\ c:nm111o n cause oi work-re­

lated injuri es ,in1<lllg hea lthcare pers<111-

11el. Accord ing to I lw Bureau of I .aiiC1r 
Stiltis ti cs (BLS) ( l !NZ). o verexe rti o n injuri es arc 

t hose that result fro111 " xcess ive physical effo rt 

during activities :rn(' il as lifting. JHilli11g. pushing. 

turn ing, and carryin g. For several y ,'.ars . til e 
nverexertion inj u ry ra te in home hea lthca r e work­

ers has beP.n 1111,rP tl 1;111 d cHtiJle the national rat e 

for al l indust ries . ranki ng a111011g tlH' Il l highest rP­

ported hy the BLS ( 19Y4-2UU I ). Aniong al l in­

j u ri es/ i l lnesses Px p eri e11 cecl by h ealthcar e W()rk­

c rs . nverc xcrtio11 in juri es i11 tlie !Jack . shoulders. 

and nP.c k a1T tlw most prevalen t. Studi es re­

view ed by Gal insky c t c1I. (20() 1) indicat e that 

l 1onw hea lthcare worke rs have high ·r muscu­

luskelel al loads , more frequen t stressful pos tures. 

related tll equipment and its sa fe use. Fnr example. 

some home health agencies have a policy requiring 

that a physical therapi st accornpan ies the home 
IH•all il aide on LIie first visit if the lift/ tr,u1sler device 

is a part o f t·l 1e patient's pla!I of care. 

Ergonomics 
The 111 os t eifec tive method for reduc ing the like l i­

hood of nmsculoske letal clisorcl er s is suit.able er ­

go nomic design . Ergonomics refers to the design 

of work ta sks to b est accommodate natural 

l111ma11 c: apal>ilities. 111 til e context ,>f l1 ea lthcare, 

ergonomics can be usccl to enhance tlw comfort 

and safety of bnlh workers and pat ien ts. The ap­

proach involves the use o f assistive devices ancl 

strategies tltal allow the patien t 's act ivities ol 

dai ly living to lw .iccomplislwd wit hrn1l pliysic;li 

strain o r d iscomfo rt on th e part o f th e w orker or 

th e patient . 

l<.ecog 11i z ing 

til l ' s1 1ccess of er­
gonomics in re­

cluc ing () Verexer­

liu11 in juries. the 

<) c c u p a t i o 11 a I 

Safety ;11 1d I lea ltl1 

Ad 11 1 i n i s trntio11 

Part l : Li ft and Transfer Assis tance fo r Parti ally (OSH.0\ ) issued a 

document enlitlecl 

'Cuidl~li1 1es for 

Nursi r1g I lu nw s: 
Weight-Rec1ring Horne Care Pat ien ts 

an d hi gher rat es ,)f injuries ancl sit'k leave than cl ,> 
rnc111y olher ncct1pati,m;il gro11ps i11, ·l1Hli ng 111 an­

ual l;dwrers. such as const rucl inn \ \'1.,rk,~rs . 

T!w IPvel o f !0 xerLi cJ1 1 required lo assisl ,1 patient 

often clc pcnds 1>11 tl 1I' p,1l ic•11fs p1Jysic;1J cap;1bililies. 

Approaches [or assist ing patin1ts wh() c;rn lw i\r vc·ry 

little o r 11CJJ1e of their 0 1,·11 veight w il l he clesuil.lccl in 

tl 1,· sc, ·rnHI article o f thi s seri es . wh ich \-viii appear in 

thr: r1 C' x l iss 11 c of this j flu rn.il ,\ppro;1da~s for ;1ssist­

ing pat ients who have ;1 hig l11•r ri<'grc·,· ()f up1w r l>ocly 

stre11gt11 u r weight-bearing abil ity ;1re cl esc ril w d in 

tire i:urrenl article. T h is adi ,: lc ats, , rlisc:usses equip· 

nic11t 111 l1elp prevent rnusculoskele tal injury. IL 

should b<.' !lntccl tl1;it tile 11se oi srn111d ergono111ic 

pr i11 c1ples along with suit ;1blc: 1'cp1ipm,:1it is 11 cn·s­

sary !rJr 111i11i111izing the ri sk o i injury . In addit ion . 

s t,1fi sh , >11lc l l>e ;1w;in, of their organizatio 11 '::; pfllicies 

l·'. rgonomic - ior 

l he l'reven ti0n uf 

Musc:1iloskeletcd Disorders ." whit'l 1 ,:an be accessed 

at I 1t t p ./ / \., .. ww .uslia .g<>v / ergu110111ics / gu icl el i nes/ 

11u rsingl10 111c/ inclcx. ht111I (OSI I;\ 2!101). 111 t1clditirn1. 

the Ve t. C' rans Aclmirnstr,1t ion h;1s dC'vt> lopC'.ci ii scri,"s 

of resou rce guides, which can be accessed at the 

\Vr·IJ site www.vi sn8.111ecl .va.g< >v/ pal ientsafetyce, 1-

ter (VISN 8 l'atic•nt Safl'ty Ct'nl er . 200(i) . [k,th silt's 

place emphasis 0 11 hnspitals ancl nu rsi11g !lo111es hut 

Lhey l>otl1 provide a wealt h n i i11iorn wtinn nn all as-

1wcts Df safe patient handling ancl an ex lensivc list­

i11g o f raquipllle11t al!(I ve11durs LhaL u 111 IIave applic-

abi lity to 11011w c:;1re. 

General Intervention Measures 
Tlw fc1ll o wing ilre si111ple. relati vely inexpensive 

111 c;1su rc's t hat 111ay rccluu., ti11-' risk oi inju ry f,n 

those w0rking i11 the home lw,ilthcan• 1' nvir011111P.nl. 

Kelle¥ S. P,arsons, MA, Traci L. Galinsky, PhD, and Thomas Waters, F?.hB 
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Figure 1. Transfer sheet . (Copyright SureHands 
Lift & Care Systems, Pine Island, NY. Reprinted 
with permission.) 

Figure 2. Transfer/slide board . (Copyright 
SureHands Lift & Care Systems, Pine Island, 
NY. Reprinted with permission .) 
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Figure 3. Patient transfer sling. (Copyright 
SureHands Lift & Care Systems, Pine Island, 
NY . Reprinted with permission.) 

• Take a comprehensive lonk al al l tasks cur­
rently provided for tlw palie11l . ,.\siwss the 
possibi lity of cre;1t i11 g ways i1 1 which th e P<I· 
ti ent can safely p ~rfn rm tasks \\ ith()u l assis­
tan ce. lnclepcnclencc fosters self-e:s teern. ancl 
the more tas ks a pati ent l 'an perform wi thout 
t1Ssistance. th e less exerti on must be appli ed 

b:v the healthcare worker . 
• Consider rearran ging th e furniture if the pa­

lienL is agreeable. to maxitnize ope11 area 
around the patiPnt 's lied , cl,a ir . ,111d prirn;, ry 
tr,rnsport paths . Try to remove al l o l>stacles 
that mi~ht hinder 011 c' s ability to work safely 

and comfortab ly with r.ll c patien t. 
• Examine th e pati ent's wa lking path lo the 

bathrooms. eat ing areas. and sitti ng areas. Re­
move or securely tape clown rugs wi th cloub le­
sidecl tape. remove cnrtls and any other louse 
materials in the w,dki11g p;ith tha t could GIUS <' 
tlw pati ent or w.-1rker to sli p. trip. or stumble 

• l<eview a free publicati on by the Centers ior 
Disease Contrc I a11cl r)revent ion (CDC) . wlti cl 1 
c;:111 be downloaded from http:/ /www .cdc.gov! 
11c ipcipulJ-res /pubs . I I ti 11. Tl 1e pu bl il' atio r 1. 

"What YOU (:;111 1)(1 To PrcvPnt· Fall s." n1n-

www .ht>rn(:heil l I lw;irr,n 11rscon l1 ne.,'0111 



ta i11s l1elpful tips on recluc i11 g falls at !t ome. If 

you do not have In ternet access. you can call 
1-800<-lS-N IOSII ( l-800-'.~56-tl lj 7,I ) tn request 

th is pulJlicat ion. 
• De prnact·ive! Take the initiativp t,1 1·evic'w avail­

;1li le safety material s on lift in~ and transfer ring 

techniques prnviclecl by your employer and he 
aware nf agency po lic ies related to safet_y. 

• Discuss with your employer. pa ti ents, ;incl 

yrn ,r patients ' other he,dtlic:arc team members 

the possibilily of obt·aining ancl using assis tive 

devices. Ir, some cases. the cos ts for s11Ch de­
vices ;m~ either full y or partiall y rnvC'recl by in­

s11ra nce and require a phys ician's prescr ip-

t ion Most irnporl ,rntly . once: a device is 
ob tain ed. i t is imperati ve that all individt1<1 ls 

who use il are thoroughly trained to use it 

sa fely a nd propr.r ly . Th is trai11i11 g is typically 
provided by repu table conqi;-inics once equip­

ment is purchased. i\sk the company represc~n­

tative if eq uip1rwnt-spe<:i fi c lra i11i11g wil l be pro­
vid ed 1J11 ce the equ ipment is o l>t aim :cl. If the 

c"11 1p;111y <Ines not prov id e Lr;i in ing on the 
equiprm~nt . it is recc)mn1e11d cd th ,i l another 
vf:nclnr be iclen tif iecl wl I ll clews ofiE' r the neces­
s,1ry trai ning. Several ty p,:s o f ::ommercially 

c1 v ;.1 ilable ass isti ve devi ces are descri bed l1 cr f:' . 

Basic Assistive Devices 

h 1r the µurposes o i tl11 s -, nicle, w,, ill'<' using 

lrn nwlerlgt~ gai 11 c•d largely lrn111 st1 1rl ies in nursing 

Figure 4. Walking/gait/ transfer belt . (Copyright 
Sam mons Preston Rolyan. Bolingbrook, IL. 
Reprin ted with permission .I 
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Figure 5. Portable 
seat lift. (Copy· 
right Sammons 
Preston Rolyan , 
Bolingbrook. IL 
Reprinted with 
permission.) 

ilo111es and hospit al::; ilnd from exallliriing co m­

mercially av<1 ilable ass istive cleviu~s. to make sug­
gestions r eg;:ircli ng basic ergonomic equip111e11t· 

c111d strategics ior home hea lth<"are se ttings . Tlie 
appropriate equipn,ent ,md strategies nen•ss;1ry 

fo r 5aie patient handling vary for every sit uat ion . 

It is bes t to t ltoroughly assess ll1e degree of in ter­
ventio 11 required for each si tuati on and cl etermirH~ 

the mos t appropri ate assist ive devices ll i!S ed 

11po 11 indi v id ual 11 eecl and leve l o i pati t•nt impair­
ment. Know that some dev ices w ill no t acconrrno­

cl ate l1 e,1vy or obese pa t1 e11ts. Weigh t capacit y 
speci fkil tions musl be ad l1 erecl to ior t he safety of 
the pati en t <lllcl th at o f tl1e li(Jrn r. hcal t hcart' aicl t~ 
o r o ther team members . 

The fo ll owing typf!S of devices are gc11C'ra ll y 

small. po rtab le, and reasonably inexpens ive yet 
\Vhen used properl y can red uce t il e' likeli hood c, I 

i11j ury (Co llins&OweJ1 . 19%; ( ;;irg &(lwe11. l tJ9 1I ). 

• i-\ fri ctinn-redu<"ing transfer sheet ( l\~urc l J 

can be usetl to sl id e o r rotat e a pat ient in bed 

w hen reposit ion ing or prepari11g for transier. 
This 111i1Jimi7cs awkward pc,sturcs and re­

d uces til e iorce req11ired to move a patienl. If 

a high-fr ic linn/ 11 011slippcry clraw sheet is i! II 

that is ava ilal.llc . a lar ge p lastic trash ba~ situ­
ated un der th e clraw sheet c:;i 11 serv e: to 1·e­

ducc friction during re position ing tasks 

• 1\ transfer/slide umu-d (Figure l) i.::a11 Ile 11sr·cl 
when a p;iti,~11t wi t·h some upper liocl y 

strength is movin g irom one levc-•I smfacc to 

;1nollt er . s1 1ch as from becl to wh eelc hair. 
Ket·p in mind th at Lrullk st;iliility is needed 

fur sitt ing upright . T l 1erc arr: many vM iat io11 s 

l) f these IJOards. 

• 1-\ patient transfer sling (r:'ig11 r,· :~ l c:an be 

11scd wh en assisting ,1 p;it·icnt 11p ill I> d or l o-

1-va rcl the eclgr t1f I lie lx·cl fo r· rPpos i l irnii11g o r 

transfer purpos es. Use oi c1 sli11 g n ~cli1n _'$ th e 

a111(1111 1, nf b,:nclin g an d pul l i1 1g r< :quired bv 
Ill e wr,rkcr. 
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Figure 6. Triangle/trapeze bar. (Copyright Sam­
mons Preston Rolyan. Bolingbrook. IL. Reprinted 
with permission .) 

Figure 7. Rope ladder. (Copyright Sammons Pre­
ston Rolyan, Bolingbrook. IL. Reprinted with per­
m issio n.) 
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Figure 8. Rotation disk. (Copyright SureHands Lift 
& Care Systems. Pine Island, NY. Reprinted with 
permission .) 

• 1\ walking/gait/ trnnsfer be lt (Figu re 4) can be 

used for ,ll 1y t ra11 sfer in volvi ng a11 ambulato ry 

patient c xh i hit ing ini pai rc·d mobili ly or bal­

ance. The belt prov ides a handle to pro111nte 

a secure. stab le grip whe n IT;111sfcrr i 11g ;u1 am­
bula tory pa tient to f.>r from a sc<1 ted posit ion 

and whi le ass istin g a patient i n w,i lk i ng. 

• A portable seat lift ( Figure 5 J can be used 

wi t lt 111 ost types of cha irs to ass ist a weight­

lJt'il!" ing ind iv iclt 1al with standi ng or sitting. In 
many instances , t lw use of a seat lift ciu1 el i rn ­

inate Lh e neecl fo r aiclc <1ssist;u1 cc . If S()lll (' de­

gr ee of assis t<111c e is sti l l necessary . til es(' l i ft·s 

can red uce the arnount o f bendin g ancl pull i11~ 

,·equired by Lh e aide because rnany o f these 

mecl 1anica l seats can l i ft as mu ch as 80'.\, of 

1·he in d ividua l 's weight. im ilarly . sil-to-stand 
or lift chaii·s crn1li.Ji 1ii11g l.iuil t- i11 i i ft 11H::cha-

11isms arc also co 11111w rci,ill y ,1va ilallle. These 

ty pes o f c hairs may be mor<· corn tortc1 li lc 

than portable seal l i fts : howevr: r . they arc 
non portc1ble and consid erably more expen­

sive 

•;\ triangle or tra peze bar (Figure G) ca n be i n­

stall ccl (l i rcc tly over the I.Jed for use by a p,t­
t1 ent 1vitl1 s1 i 111P rl egrrt' 1.1f upper IJ()c.Jy 
strength . allowing lw r/ hi11 1 to <1 ssisl i11 repos i­

t ion in g nr to clo so inclepencl cn tly. In adclil·iu r1 , 

thes<' o ver head bars can aid in th e mainte­

nance of upper body st 1·engtl1. However . con­
ce rn s have ar-iscn bec a11s c'. () f ,Hl e t:dot ,tl ev i­

dence link ing th e use- of t rapeze lrnrs with 

cum ulative trauma d iso rcl crs . s1.wh as rotato r 

cu ff aml biceps injuri es . part icula r ly among 

www.l 1o111el 1eal t hca1·t' 11u rs,' on I in f'.,' tJlll 



Figure 9. Bathtub-specific swivel seat. (Copyright 
Sammons Preston Rolyan, Bolingbrook, IL. 
Reprinted with permission .) 

patients wi lh long-terr11 i11juri 's wl10 use the 
bars on an ongoing basis rim ing wh eelchair 
trans fers and repos i tio11ir1g tasks ( I .J oye!. 
2004). Currently, research is being concluc l ecl 
i)y the Veterans Administration (V.<-\) to f1Jf'­
tlte r exp lore th<1t poss ibili ty. Preliminary re­
sults of th is research sugges t lhal t ile. use nf 
over head t ri angle/ lrapeze l)ars is associated 
with musculoskeletal injury in p;itiPnts (;\ 
Nelson, personal communication. 1\J ovember 
19. 2004 ) . Recently, th e V1\ has clisconlinuec! 
the use of lltese overh ead bars . opting in­
stead to w;e lateral sid e-repositioning bars at­
tached to beds . Th e use of overhead trian­
gle/ trapeze bars continues lo be prevale11t i 11 
the home se tting and is cited as being 11sc>ful 
in reducing the physica l dern ,iml placed on 
the aide. However , possible effec ts 0 11 the pa­
lie11 1 should be kept in mincl when consider­
ing th e use of triangle or trapeze bars i11 
lwmc healthcare. 

0 i\ pati ent with some degree of upµer body 
st 1·ength can use a rope ladder (Figure 7) , se­
curecl to the beers ir)(ltboarcl. to pull him or 
herself up to a seated positio 11 ancl for bal­
a11ce wh en repositioning. 

• A rotation disk (Figure 8) can be us eel /() r ei­
ther standing or seated I ransfer s. Use o i 
these roUtling disks reduces th e am ount of 
twisting required by thP aide and by the pa­
tie11l. 
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• I\ hathtub-spccific swivel seat (Figu re 9) prn­
vicles sim ilar benefits as rotation disks and 
can be install ed in a IJathtuiJ lo reduce the 
amount of bending and twisting during trans­
fers and ba thing tasks . 

• Grab b,u-s can be installecl strategically in 
and around th e bathtub. toi let. sink, and bed 
to provide a handle for pullin g on eself up and 
to lend stabilizing suppm-t for the patient or 
the worker. Before grab bars are installecl . it 
is necessary to know all specifiecl weiglil litni­
tations and determine whether tlt f' bars will 
acco mmodate tl1 e inte11d <c cl users . 

• Adjustable and raised toilet scats can reduce 
the amuun t of bending. stoopin g: ancl twisling 
req11irecl by the <1icle and may enable the pa­

ti ent to transfer her/ himseli by equalizi11g Uw 
heights of the wheelchair ancl the se,11. Some 
oi the newer models provide c1 s<'if­
rais i11 g/ loweri11g toil et scat to ass ist th e pa­
ti ent with indepc11clently sitt ing and standing. 

• Lh ing bathtub-specific transfer benches, 
hoards, and chairs while transferri11g a pa tient 
from wheelchair to bathtub and back tn whc~c l­
cha ir can minimize bending and twis ting. 

• Placemen t of nonslip mats or adh f~Si\' t' S in 
the tub and around the sink ,.111 cl to ilet can re­
duce the risk of slips and falls. 

• ;\ hand-held shower head can minimize bend­
ing ;rnci st retching while bathing the patient 

Concl usion 
l11 c: rP,1s c0 cl li fe expectancy, improvements in medi­
c ine, and shorter hospi ta l stays all cont ri bute to 
1111 ever-increasing cl crnancl for home liealtltcar e 
servi ces. According to th e BLS ( 1997). the hc,me 
healthca re industry ernplnyecl 2Stl.OOIJ workt' rs in 
!!)8\l. :')00,000 in 1()94, and l. 2S milli on (projec ted) 
in 200S. I-Io1ne healt Ii ;11 1cl personal ca re aides are 
expec ted to r<cmain among th e fastest-growing oc­
cupations during the next cl ecacle. w ith a much 
faster than average employmen t growth ru te of at 

least 36 ~G (BIS L003). The need for ergonomi cs in 
home hea lthcare will co11li11ue to grow. \,v'ithout 
these in terventions. more a nd innre work('. rs ,.v iii 

experience overexertion injuries . • 

Kelley S. Porsons. MA , is a Research Psychologist, 

,Vationa! /11sti/ute for Occuputional Sulety and 
Heallh (NIOSJ-/). Cinc:innat1, OH 

Tmci L. Cio/msky. ('hD. ts a t<ese(Jrch f-'sycho lo­

g1st. Natiorwl Institute for Occu/JOtinna/ Sole1v and 

l/eo /th ( !YIOSHJ. Cinc111nat1. OH 
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Tho111as Wa fers. PhU. is Le(J(/er ol !he I lw11c1n 
Fu r:tors o{{(} Ergonomics Research Team ( I-IFl:RT), 
Nntional lnstitu t~ for Occupational Safety ond 
Health (NIOSH ). Cincinnati. 0 11. 

Thr: conclusions in this report are those of the au­

thors und do 110 1 necessarily represent the L;iews of the 
,1\'a1innal !11s1i/ute for OcCll{JOtional Safety and Health. 

Photographs in this article are prouided /<;r ir1fin ­

ma1iona/ pwposes oniy. The mention of any product 

does not r.onstilutP l!ndorsel/lenl of thal product by 
NIOS/-1. 

The ullfhors do not houe any fin onciol /:es to cmy 
111a11ufac1urers of healthcore cqu ipment. So 111 f' 
equi1; 111 ent 111un1ducturers have loaned /VIOSl-1 
equipmenl //wt ii used in its research 

Adc!ress fm co,responde11ce: Kelley S. Porsons. 
NIOS/-1. 4fi7fi Columbia Parl<way. ,\1S C-24. Cincin­
nati. Of-I ,J5226 ( f:parsons@cclc.gou) 
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