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Light reflective markers placed on the subject’s right side at relevant anatomical

Effect of individually chosen | To determine the effects of positions to analyze movement Significant favorable effects of bed- height adjustment were observed for the time integrals of compression and shear force and |

Subjects picked their own bed-height

n bed-height adjustments on the | individually chosen bed-height [Nurses (14 female; . . . . - for peak shear force. ]
low-back stress of nurses. de | on the various estimates of 8 male) 2 Direct motion analysis system recorded instantaneous positions of markers _
I n t r O u C t I O n Looze, Netherlands, 1994 mechanical low-back stress R Instantaneous net joint moments and joint reaction forces at the ankle, knee, hip, and [* Observed tendency for lower peak compression values with bed-height adjustment was not significant i Dl ite 2yl o sl Lsiment Lsas O n C u S I O n
finally at L5/S1
to determine whether the . Hand load measured directly using a 1 kN load cell _ _ _ o N = The scaled moment arm model led to moment arms that were between 5.0 and 7.5 cm and
. . L. introduction of larger and Setrorefloct cors olaced o the wrist elbom. <houlder. hio K vae | Static models severely underestimate the loads on the lumbar spine under inertial lifting conditions therefore may have led to an overestimation of L5/S1 compression forces .. . . .
Th ere IS partl Ccu Iar concern for Careg Vin g pe rfO 'm ed Lumbosacral loads in | "e2vier beds which were lower i SHOTETICCTIVE MATICETS PIacer on The WIISE TR0V, SHOHICET, P, Khee, anfantie L Tasks with the greatest hand loads were not associated with the greatest spinal loads due to differences in the way each task was|, |t s possible that actual compression loads are slightly higher than those predicted by the present Th ere iIs In d |Cat| on fI'O m th ese StU d |eS th at seve ral
bedmaking Milburn hto thelﬂ?or IncreaSEdI the 15 f?tmaclje rfom 2 A Video camera placed ~5m from the SUbjeCt W|th the Optical aXiS Iens perpendiCU|al’ performed model since |AP may not cause a reduction in trunk |0ading
. . . . . ! ’ physical stress on employees attendants - i iqiti ) _ S _ _ o g g - - ST . : :
9) utS | d e Of th e | nStItUtl on al Set‘“ N g ) I N th e h ome Australia, 1997 responsible for room cleaning o LIS @1 1LS GHIED SETUFER) £15 60 2 Sl anfiemieities] i eelitzss > L5/S1 loads produced during bedmaking may exceed recommended safe lifting limits for certain task height combinations |, The hand load required as input into the LiftTrak software for the calculation of L5/S1 Oatl e nt h an d I N g taS kS N CI u d N g re pOS |t| onin g th e patl e nt N

and bedmaking in the LiftTrak was used to compute the dynamic and static L5/S1 compression and static | = 0 o o larger and heavier beds imposes increased loads on the lumbar spine compression and shear forces were measured for a single subject and then assumed to represent

1 Female, nurse

env'ronment, Careglvers reported COnSIderany hlgher el SR ey s p——— ; B . _ | __ load acting at the hand for all subjects oed COUId pOten“a”y prOduce Sp|na Ioad at hazardous
o ] _ _ _ B 9 o of the su ject_s complained of lumbar backache (82% due to prolonged standing; 75% due to moving patients;71% due to ] .
numbers of lost work days due to injuries compared to s VNP O s S ferencs st essaty| | swiemegtoon evels. The advantage of a high bed height on the low back
. . . . nthropometric variabili 5 subjects complained of thoracic backache . .
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- - LBeLltesEl el (2201 U & ale] Ll o1y [prolollins v L0 1A by sliding and spreading calipers mall variability of factors was not large in relation to measuremen errors and confiding factors . . -

expected annual growth in home care services of 6.1 grcoggec?f e inhe st eated o ?F?sgl dimensionsof | nurses | B);dy magss mea':ured bj sca|z . 349% of subjects found range of height-adjustable hospital beds sufficient (18% always adjusted for specific task Small variability of fact tlarge in relation t t d confiding fact Oppos|te|y’ at a lower bed he|ght POWEr is generated by
oercent from 2010 to 2029 due to lower costs of home o | 200m i measiing ok wa st o determie i postrpotonof | movement of the trunk and lower extremities, which could
healthcare settings rather than the higher costs of i . 549 found s hr t st allow a closer handling of the patient horizontal to the
i N patl e nt faC| I |t| es. H oweve r, th ere d oesn ,t ap pear to be isucgffrthorg%iéaﬁr?;?;:i%??mgf To diStCO\t/ecIj’ if tr:ﬁ e:)(tznt_dtheb . Experiment videotaped with 50 Hz video system and automatically digitized witha (-  Horizontal reaction forces normal to the bedside ranged 100N-200N . For some tasks the reaction moment resulted in errors as high as a factor of two Careg |Ve I ’S S h ou Id er. Th es pan Of th ese StU d IeS measu red

. - anciing tasks. the iImportanceytorce extorted on the beaside by Peak Motus 4.3 system . Reaction forces in other directions were considered too small to be measured - E - .
any C h an g e I n . th e CO m m O n p raCtlce . Of h O m e Care Ofn?:gssl:?%?;(ts,“ggoﬁge t:;etrmn:fisbgrotp;gcvst;gzlku?gggirt%e A Analog data from force platform and force transducer on bedside sampled at 1000 Hz|, Bedside reaction moment contributed to the total moment I it only ene subjectstaistical significance could not be produced aC rOSS expe rl e n Ce Ieve I S ’ I n CO rpo ratl O n Of m eC h an I Cal
WOI’ke I'S perfOrmlng patlent Ilftlng aCtIVItIeS alone’ elther e . Biomechanical analysis run to determine the lumbar compression, moment, and joint eqL“pment’ and patlent handllng taSkS However’ feW
as a professional or informal family caregiver. ThiS —|iriiimmirie o sk HouyEd | amen w5 oo ;T i T e ) 5 T G T s studies considered variation in bed height and no studies

back-pain risk in occupational|sampling technique was able to Work sampling data processed summaries posture, external load, and spinal loading

underscores the need to choose the best practices for | sung veumm canaa, | idenity ow-oacicpainris |, S, [ exposures p Fosedu o e e ok sfy e (ay Sifyts Lamdes, ufiies gl e reviewed the back loading imposed in the home care

2001 factors External load summarized as a percentage of time in which forces were greater than 1 SPinal loading multivariate significant for peak moment, average anterior hear, and average posterior shear

the IndIVIduaI In addltlon to the best eqUIpment avallable kg, posterior shear with flexor moments, and compression levels above NIOSH action enVIronment.

Two force platforms to measure the ground reaction forces.

H OWGVE r, I |tt| e d etal Ie d kn OWI ed g e eX| StS CO n Ce rn | n g th e B Two force transducers connected by a bar fitted to the bed to measure horizontal

Biomechanical analysis of the D B (G CEmiges in T reaction force from the bed

Peak compression could have occurred outside of the central part included in measurement

b d ' k f ' - I b k ' Foct of chandi tient mechanical load on the low- 9 female health s For 5 of 8 tasks, a significant reduction was observed in spinal loading using recommended technique.
e as alls or INncreases Iin Iow pacC pal n. he SIC o tC E”Q'”g pSa ;::'g " |back when shifting from a self-| = 'c e Ifa . 50 Hz video system with five cameras automatically digitized with a Peak Motus 4.3 o orv task ( adiusting bed heiaht. position ot extremities. olac tive devi
andling technique, Schibye, | = . '+ 2 recommended U GO system ( sampling rate 1000 Hz). . Self-chosen technique found substantial variation in low-back loading i feparatonyitaskifaniusting bedineighbipesitiningpatsntexiremities placinglassisuveicevices)
Denmark, 2002 ; . . excluded augmenting task duration and loading peaks
patient-handling technique . . . .
A cross-sectional model of the low-back including 14 muscles was used to estimate

the compression and shear forces with optimization procedure to minimize the sum of|
the cubed muscle stresses.

Dynamic 3-D biomechanical model of lower body used to calculate net torque at The SeCOnd phase Of thIS Study WI” Slmulate patlent handle

L4/L5 joint

- - A dynamic 3-D biomechanical L e e el t dependent on task than health K . : : . : . . .
O b J e C t I V e evaluation of the load on the Investigate the low-back o Two force platforms ( 1 foot placed on each )used to measure ground force reactions oMEChAnICatly CATCLIATED pAramEters More Aepencent on fask han hEalih care Worker Various techniques that differed from approach used in health care sector were used to carry out taS kS CO n d U Ct@d by eXpe I'I e n CEd n U rSES | n a n U I'SI n g = h O m e

low back during different [loading during common patient o Female,khealth Majority of tasks deemed safe to care out bedsides the high compression tasks that had levels of above 4000N tasks
patient-handling tasks, Skotte, handling tasks Care workers 1, Bedside fitted with two force transducers connected by a bar to measure horizontal

Denmark, 2002 reaction force from bed No correlation found between perceived exertion and EMG measures - Normalization method doesn’t take account effect of EMG-force relationship e nVI rO n m e nt VI d eO re CO rd I n g Of th ese taS kS y al O n g Wlth
Experiments videotaped with a 50 Hz video system with 5 camera h an d I I ng fOfCe I nVO |Ved WI I I be Used tO p red ICt th e req U I red

To determine if physical ) L L 5 g - .

Th IS Stu dy reVI ews an d | ﬂVEStI g a.teS th e |SS ues characteristics and kfeh);viors of " ;I’he combined NA injury incidence rate (IR) was 45.8 self-reported back and shoulder injuries per 100 [FTE] workers per year. |\ information was collected for billing purposes rather than specifically for determining Statl C Stre n gth an d S pl n al Ioad to pe rfo rm patl e nt h an d I IN g

Predictors of Shoulder and nursing home_ TGS e 40 Nursing physical load on caregivers.
associated with 18-month

S U rrO U n d I n g S pl n al |Oad I n g d U rl n g patl e nt h an d I I n g y Wlth STt (O (ol incidence of shoulder and back P 1) ¢ i MDS reported resident characteristics failed to predict risk = Misclassification of duties because observations across all shifts indicated that NAs either taS kS a-t Varl ed bed h e I g hts USI n g b I O m eC h a-n I Cal m Od el I n g

P EER IRTEIIEINS S injuries in nursing staff who ”“rs".‘g ABHS 7 |} e : . worked in teams or, during mealtimes, one nursing assistant would take care of all the residents . . . . - - -
a SpECIfI C -I:OCUS O n th e bed h e I g ht an d th e beds I d e Myers, USA, 2002 prO\J/ide direct resic?enE[ (?;rer;n a Washington state s Exposure to loss of voluntary leg mobility significant to risk (OR 14 1.11 per person-shifts of exposure, 95% CI [0.97 — 1.27]) remla(inding ton the uni? Whi?e the gther NAs would ?eed thtos; Whol\(/jv;rgtransferi;e(;lttohthe di?ling O n U n |Ve rSIty Of M ICh Ig an 3 D Statl C Stre n gth P red I Ctl O n
practices of caregivers. = Program (3DSSPP) software.

AN (Eiie U7 s e on . The highest risk on the day shift (OR141.15, 95% CI [0.95-1.40]). rooms.
a significant difference was found for the variables maximum sagittal flexion, disk compression force, and ligament strain as

3DSSPP measured the disk compression force and lumbodorsal fascia strain table height was varied.

at L5/S1, and estimate loading on extremity joints.

Comparative Analysis of low- For the lumbar and thoracic manipulation tasks, the medium table height (655 mm) was found to create the least low- back

i : To investigate whether R A Vi h . for 3DSSPP analvsi e . | |
back loading on chiropractors N —— Svorkstation bl video camera was used to record the experiment for 3DSSPP analysis strain. ‘:. e s A SI m p I e h an d dyn am O m eter Syste m WaS fab rl Cated to

using various workstation

table heights and performing height or the tasks they perform| 7 Chiropractors [»  35-mm camera took still photos of the frontal and sagittal planes while the . For the cervical manipulation task, the high table height (845 mm) was found to be the least straining on the low back. . . . . .
Vil taske e, [k e SLcepiblcto o manipulations were performed | N - Study performed on anartow group of chiropracors estimate the actual pulling and pushing forces in patient
. back strain . . . L The low height table (465 mm) was the most straining for all tasks.
Australia, 2003 e The Lumbar Motion Monitor was used for the dynamic model to measure the h d I .
ma;xir_n sagittal flexion, average rotational velocity, and maximum lateral . Upper extremities were not significantly affected by changes to table height. an 1N g .
velocity.

There was no significant interaction between table height and task performed.

OTPT-RAK 3020 motion system collected body position data. . Have single patient only represented worst-case scenario and reduced variability

Comparison of cumulative low Describe and quantify the 5 Female 2 forcepaltes collected ground reaction forces . Single transfer task and restricted # of devices limits inference to other transfer activities and

SRS OENEINERITIEN | ooy e ingl mechanical |Registered Nurses i i i ing sli ient i devices

transferring patients using Hm P . . g NUFSES] Exertion rated using Borg scale at completion of every phase of transfer task K Highest perceived exertion for getting sling under patient in bed
. . . . . overhead and floor mechanical loading patterns associated with| with experience _ _ _ _ _ _ N _ _ Heiahts of bed and chai fixed limiti th iri f subiect
REVI eW Of SCle ntlfl C pape rS p u bI IS h ed U ntl I 20 14 lifting devices, Santaguida a bed to chair transfer task using ~ transferring |, State 3-D multisegment model developed for lower body and trunk to estimate i SfoIluel JOREIS @1 [IEEEnvER XEien) eIl Eremeporit Gl ol 12 S sisil U 0 Pl rEniee LODne) eleiee el tse SIONTS OF DEC Nt ENall WErS TEd TImIting antiropometic range of subJees
Canada, 2005 five mechanical lifting devices RN S mechanical loads to low back e Laboratory setting limits validity

Linked eight-segment model was used to estimate net reaction moments and forces 2 Subjects leaned against bed

1 141 1 1 " 2 EMG- assisted biomechanics model used to assess compression, lateral shear, and
° Deflnltlon Of area Of IntereSt1 alm Of the reVIeW1 Loading alona the lumbar Evaluate the influence of AJP shear spine forces at six spine levels of lumbar
g g control related variables ( type

IN CI usion Crlte Fla Of pape 'S an d sealC h Strl N gS csgr:?ri)ﬁslégdu;g(aeni%js,ezga of system, speed, and precision)| 20 inexperienced |- Lumbar motion monitor monitored trunk kinematics necessary to estimate vertebral - Antagonistic coactivation is a primary mechanism of increased spine loading . Straight path of motion masked differences between devices R ef e r e n C e S

f I I . . . h d I . I . handle height during pushing, a;]nac:]grzire\i/;rr]gt?[:]e;(ir:%itir?:g university students body orientation, trunk muscle length, and trunk muscle velocity. No difference in spinal loading between floor device and ceiling device
O OWI n g SySte m atl C reVI eWS m et O O Ogy ( I n C US I O n Marras, US, 2009 spine loading during pushing - Magnetic/gravitational sensors placed on torso and arms to track body postures and

positions

C r I te rl a: O bS e rvatl O n al y q u aS I - eX p e rl m e n tal y O r Analyze trunk kinematics and Botha, W. E., & Bridger, R. S. (1998). Anthropometric variability, equipment usability and musculoskeletal pain in a group of nurses in the Western Cape. Applied Ergonomics, 29(6), 481-490.

muscle activity during 3 patient Trapezius, external oblique, erector spine, rectus femurs and posterior deltoid

De Looze, M. P., Zinzen, E., Caboor, D., Heyblom, P., Van Bree, E., Van Ray, P., . .. Clarijs, J. P. (1994). Effect of individually chosen bed-height adjustments on the low-back stress of nurses.

. . . . . . Effects of training and ; 12 untrained monitored bilaterally - Due to being observed, the nurses may have been mindful of their posture than typical Scandinavian j i
.. . . A A q 3 , journal of work, environment & health, 427-434.
eXpe rl l I I e ntal Stu d I eS y I n E n g I IS h y patl e nt h a.n d I I n g experience on patient transfer hand_“r_]g tasks SEIE.Cted froma individuals and 10 . o In all 3 tasks, training to novices resulted in more favorable muscle activities and lumbar motions. o o ) ] ) L Dutta, T., Holliday, P. J., Gorski, S. M., Baharvandy, M. S., & Fernie, G. R. (2011). The effects of caregiver experience on low back loads during floor and overhead lift maneuvering activities. International
] ) biomechanics. Hodder back injury prevention program experienced [ Peak EMG was normalized to MVE ) ) s Normalizing muscle activity to their maximal effort may have increased variability due to Journal of Industrial Ergonomics, 41(6), 653-660.
’ ! in novices. before and after . . . 23 EMG of nurses suggested some learned or protective behaviors. . . - . . Dutta, T., Holliday, P. J., Gorski, S. M., Baharvandy, M. S., & Fernie, G. R. (2012). A biomechanical assessment of floor and overhead lifts using one or two caregivers for patient transfers. Applied
taS S |nVO Vl n g a e Canada, 2010 L . nurses s A lumbar motion monitor measured angular displacements of the thoracolumbar novice being more familiar with maximal effort than nurses Ergonomics, 43(3), 521-531.
tralnlng, and trained spine in 3-D Freitag, S., Seddouki, R., Dulon, M., Kersten, J. F., Larsson, T. J., & Nienhaus, A. (2014). The Effect of Working Position on Trunk Posture and Exertion for Routine Nursing Tasks: An Experimental Study.
experienced nurses. Annals of occupational hygiene, 58(3), 317-325.

= = 2 2 - 2 2 Hodder, J. N., MacKinnon, S. N., Ralhan, A., & Keir, P. J. (2010). Effects of training and experience on patient transfer biomechanics. International Journal of Industrial Ergonomics, 40(3), 282-288.
Steermg lock featured showed pOtentlaI to reduce adJUStmentS requ”ed and percelved phy5|cal demands durlng hallway Main effect of patient transportation study influenced by inherent differences between the two Jager, M., Jordan, C., Theilmeier, A., Wortmann, N., Kuhn, S., Nienhaus, A., & Luttmann, A. (2013). Lumbar-load analysis of manual patient-handling activities for biomechanical overload prevention among

Evaluate the physical demands . Hand forces to push bed measured with a pair of load cells attached to bed T maneuvering beds healthcare workers. Annals of occupational hygiene, 57(4), 528-544.

1 - . . . . Lorme, K. J., & Nagvi, S. A. (2003). Comparative analysis of low-back loading on chiropractors using various workstation table heights and performing various tasks. Journal of manipulative and
o Search through electronic databases (MEDLINE (via Ergonomic evaluation of | resulting from alterative coges resre
) . X : . . : e TPRY.D . . physiological therapeutics, 26(1), 25-33.
hosoital bed desian feat hosoital bed desian feat 12 Virginia Tech Representative posture, mean push force, and net moments at the shoulder and the |« # of adjustments dependent on weight of patient (only heavy patient condition significant) A Participants were novices Marras, W. S., Knapik, G. G., & Ferguson, S. (2009). Loading along the lumbar spine as influence by speed, control, load magnitude, and handle height during pushing. Clinical biomechanics, 24(2), 155-
ospital bed design Teatures ospital bed design Teatulres rginia tec torso estimated using University of Michigan 3DSSPP T 163
P u b I\/I ed) SCO p u S SC I e n Ce D I re Ct an d ‘ I NAH L ) during patient handling tasks, | during two patient handling students 3 i . _ - . J Cumulative sliding distance increased with bed raising/lowering repetitions " Performed in lab rather than actual healthcare facility Mehta, R. K., Horton, L. M., Agnew, M. J., & Nusshaum, M. A. (2011). Ergonomic evaluation of hospital bed design features during patient handling tasks. International Journal of Industrial Ergonomics,
) ) b} I\/Iehta, USA, 2011 tasks ( transportation and o -D coordinate measurement system usea to measure horizontal distances between a 41(6), 647-652.
P i . 7 oo , s Bed contour feature significantly reduced patient sliding over time s Participants acting as “simulated” patients may not have accurately simulated complete Milburn, P. D., & Barrett, R. S. (1999). Lumbosacral loads in bedmaking. Applied ergonomics, 30(3), 263-273.
I’GDOSItIOﬂIng) reference pomt on the foot-end pOI’tIOﬂ of the bed frame and the partICIpantS knees C g y P g P g P y y P Myers, D., Silverstein, B., & Nelson, N. A. (2002). Predictors of shoulder and back injuries in nursing home workers: a prospective study. American journal of industrial medicine, 41(6), 466-476.

U S I n g S e arC h St rl n g S y an d fU rt h e r h a.n d 'S e arC h th rO U g h = As the # of repetitions increased, patient sliding with the contour feature reached a plateau dependency Neumann, W. P., Wells, R. P., Norman, R. W., Frank, J., Shannon, H., & Kerr, M. S. (2001). A posture and load sampling approach to determining low-back pain risk in occupational settings. International

Journal of Industrial Ergonomics, 27(2), 65-77.

Investigates the effects of Santaguida, P. L., Pierrynowski, M., Goldsmith, C., & Fernie, G. (2005). Comparison of cumulative low back loads of caregivers when transferring patients using overhead and floor mechanical lifting

refe re n CeS O btal n e d . caregiver experience on peak 3 - d df e B _ devices. Clinical Biomechanics, 20(9), 906-916. ) - _ . _ . _ . _ _
0 The effects of caregiver 2 -D motion capture data processed for activity/condition combination - . . . . . . Schibye, B., Hansen, A. F., Hye-Knudsen, C. T., Essendrop, M., Bocher, M., & Skotte, J. (2003). Biomechanical analysis of the effect of changing patient-handling technique. Applied Ergonomics, 34(2),
experience on low back loads external forces and moments 21 Female Floor lift data showed sianificant effect of . but not b head lift = Findings suggest caregivers learning task in protective ways toward back over time, costing other 115-123.
ioi i . * oor i ata snowea signiticant eftect or experience but not by overnead Tt use i Skotte, J. H. (2001). Estimation of low back loading on nurses during patient handling tasks: the importance of bedside reaction force measurement. Journal of biomechanics, 34(2), 273-276.
during floor and overhead lift ﬂg];erlleratgd ?(t thhe L5/S1 jOInt .Of b tcareglvers 19 > Net external moments at the L5/S1 calculated about all three axes by summing parts of the bOdy to hlgher loads Skotte, J. H., Essendrop, M., Hansen, A. F., & Schibye, B. (2002). A dynamic 3-D biomechanical evaluation of the load on the low back during different patient-handling tasks. Journal of biomechanics,
maneuvering activities, Dutta, € JoW back When maneuvering between ages 19- moments from ground reaction forces and gravity acting on pelvis, thigh, and lower |- Significant differences between more and less experienced caregivers for the turn, push, and leg up activities. . . ] ) 35(10), 1357-1366.
Canada. 2011 loaded floor-based and 60 leds s Biomechanical model not detailed enough to observe co-contraction of trunk muscles
’ overhead-mounted patient 9
lifting devices Q I | | t
A biomechanical assessment of| To compare the loads resulting 21 Female | 3-D motion capture data, ground reaction, and anthropometric data combined for = Results indicate overhead lift require lower forces to operate than floor lifts during transport phase = Antagonistic muscles contraction not measured, therefore internal spine compression and shear were C I l O W e g e I I l e | l S
floor and overhead lifts using | from a sample of experienced, caregivers e e rieslE . Legs Down/Legs Up activities similar between overhead and portable lift unable to be estimated
i i i . . . Wi iviti i i i iti i i . Males not included due to mass restriction of Force Shoes
one or two caregivers for | older caregivers working alone between ages 19- | Reaction forces at hands and external moments at L5/S1 were outcome variables (Peak With Pull, Turn, and Push activities the forces and moments associated with the primary and solo conditions were higher with the _ ; : 10 o _ _ _
patient transfers, Dultta, and in pairs using floor and 60 | d and q h . portable lift in most cases . Scenarios found in normal patient care excluded by clinical design: old equipment, agitated patient,
e S l I S Canada, 2011 overhead lifts values were used and averaged over three trials) .. Caregivers preferred the overhead lift and non level floor surfaces

T Funding provided by the Pilot Projects Research
e T pesTio Eyc?poizgﬁngnE;iC:ﬁ;i gﬂrzgz = The CUELA measuring system was used to record all trunk inclinations . If the bed was raised from knee to thigh level, the proportion of time spent in an upright position increased by 8.2% with no Tra| N | N g P rog ram Of th e N Y/N J Ed u Ca'“ on an d

. . . I . . on trunk posture and exertion | spend in a forward-bending . WIDANN 2.79 synchronized the video recordings SR EnieEE " The participants were not selected at random but as a convenience sample . . -
Seve ntee n artl C I eS th a.t Carrl ed S I g n Ifl Cant fl n d I n g S an d f:;pg?,?;:gﬁtgtjs:&%tfrﬁéazn tréJSEnpgozt;Srii: é;)r;h:cgs?t:;ilg?t 12 gerlatric nurses R Sensors were placed over the thoracic and Ilumbar spine = When the bed was raised to hip height, there was a significant increase of 19.8% from thigh height and 28.0% from knee height.}- Most participants were unaccustomed to working with the bed at hip height and were rather R esearC h Ce nte r, N atl O n al I n StltUte fOr OCCU patl O n al

reluctant to use a stool in the bathroom at first

h ad seve ral Ch aracte I’IStI cS com parab I e to th e p ro posed Germany, 2013 thr(;Etetgjédgu??:g(it:;stiiecgr%rk N N g . The greater the proportion of time spent in an upright position, the lower the Borg rating (P < 0.001) awarded. Safety an d H ealth : G rant H T42 O H 00842 2 .

activities in the bathroom.

study are presented in this review. Anclyze whethr the load on the - Postural dta of e gatheredvia video fecrding and oposletiniccamers This project has been made possible due to the New

lumbar spine during specified

Lumbar-Load Analysis of . . Position sensor formed by 3 infrared cameras arranged along a defined distance and One optoelectronic marker at one hand limited when caregiver held hand under patient . ’
- . manual patient-handlin 2 Female . . i i i i i i i ’ P 9 patien m
el PeriEi iEnd g o ; i i e gl ¢+ Highest action forces at the hands, loading moment, and reaction forces at the spine generated during moving phase . small sample size limited the number of repeated task executions with more/less identical \J erse I nStItUte Of TeCh no I O S De art e nt Of
o . . activities can be reduced by | caregivers with L . p p

Activities for Biomechanical applying biomechanically extensive | [F Forces exerted by nurse recorded by force-sensory bed and chair; with additional - Most indicators showed lower values using optimized mode and small aids versus conventional methods ( 8 of 9) conditions ) . . . ’
Overload Prevention Among . . force-sensory bars fixed to sides of bed s Negligible load reduction found for repositioning patient from head of the bed . . .

elvente workoe g | moroved wonstr modes | protesioral | (5o SO SIS ;Db i il iy e . loac on the spin ofthe caregivr s ot conscered | | Mechanical and Industrial Engineering s resources,

Germany, 2013 LIEIE:TS] @R D EXPEMENCE | Force plates in front of bed were used to control the reaction forces . limited coordination between the subjects during handling led to competing force exertion

BEANIGLES el a1l Wit mechanical load on the lumbar spine quantified by a 3-D multi-segmental dynamic faC| I |t| eS y an d faC U Ity S U p pO rt .

the use of small aids) simulation tool
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