
KEYWORDS 

bariatric patieHts 

ergo1lomics 

patient handling 

Addressing the Need for 
Research on Bariatric Patient 
Handling 
n'aci Galill sky, PhD. Stephell Hudock, PhD. Jessica Streit, MS 

During tlEe past 3 decades IlIlJ}/ermiS stl/dies have doclIlIIC/lted the high prevaicllce of patiellt halldlillg-reiatcri "lIlscl/laske/­
eta/ illjuries amollg !1calthmyc workers alld evaluated ergo/will ie illtC11)(,lIt ioI15 l/sillg mechalIized equipment for liftil1g alld 
movil1g patiellts. A great deal of rcscarch-lmseri ('videllce /IOW dCl11ollstmte~ the eJfcctivC11CSS of crgol'lOlIlic intcrocJ1ticJIlS to 
reduce illjury risk all/allg IIcalthmre workers WllO ]wlldle pa tiCllts afaverage weights allri sizrs. il l collfrost, there is n lack 
of cviricllcC'-bascd research that evalllMes ergo/willie il/terumtiolls for handling varia tric patients, whose extrellle weights 
alld sizes lIeccssitnte specialized Itmldlillg cqllip/llel/f. The obesity epidemic, a/al/g with special llleriicnI awl therapel/ tic 
conccnlS regarding bariatric patie/lts, exacerbatcs Ilca/thearc workers' patiellf 1m/Idling deumllds. The NatiDlm/ I llsfifllte fo r 
Occupatiolfal Safety 11l1d Health is conallcting n /lCW 5fudy to evaillate bariattic plltiellt handlillg haza rds mId intcruelltions 
alld identify evidcllce-based best practices for ha/ldlillg tflis population. 

This article provides an overview of ergonom­
ic issues in patient handling and describes new 
research to identi fy safe prClctices for lifting Clnd 
moving bariatric patients whose weights and sizes 
exceed the limit for use of standard-sized patient 
handl ing equipment. 

Overexertion Injurie s Among 
Healthcare Workers 
Healthcare workers providing clinical or rehabilita­
tive tre<ltment who rou tinely lift and move patients, 
such as nurses, aides, therapists, and transport 
personnel, are a t higher risk for musculoskeletCll 
injuries than workers in most other occupCltions. 
In 2008 l"Cltes of injury due to overexertion among 
hospital and extended-care nursing personnel were 
60.0 and 110.8 per 10,000 workers, respectively. 
By compClrisOll., the average rate of work-related 
overexertion injuries for a ll U.s. industries is 26.4 
per 10,000 workers. For several years, overexertion 
injury ra tes among heal thcarc workers have been 
two to five times the national rate for aU industries 
and have exceeded fates in constfuction, mining, 
and other strenuous occupations (BLS, 1992-2008). 
Although rates of work~related injuries in most 
other occupations have been decreasing during the 
past decade, rates of musculoskeletal injuries among 
nursing personnel are epidemic (Owen, 1999) and 
have continued to increase (Fragala & Bailey, 2003). 

Patient Handling and Injury Risk 
Patient lifting and hand li ng tasks, includ ing patien t 
transfers (e.g., bed to gurncy, chair to bed) and 
patient repositioning, are consistently cited as the 
most frequent causes of back pain and injury 

among nursing stCl ff (Agnew, 1987; Dehlin, Heden­
rud, & Horal, 1976; Garg, 1999; Jensen, 1990; Orr, 
1997; Owen, 1999). Lifting and moving a patient 
poses many challenges that are not p resent when 
lifting and moving an object. The human body 
is neither uniform nor compact. The shapes and 
weights of the body's different parts are unevenly 
distributed, and there are no convenient handholds 
to grasp . Even under the best of circumstances, 
lifting CI human is awkward and difficult, but mos t 
pCltient handling situations are far from ideal. 
Patients, by definition, are experiencing some type 
of illness or injury. They often can bear little or none 
of their own weight to lessen the load on caretak­
ers, who must try to be gentle while exerting high 
forces to lift and move patients. Caretakers often 
have to cope wi th furniture and equip ment tha t 
are in the way and take special care to no t disturb 
tubes, catheters, and wires that are connected to 
patients. Patients may be uncooperative or even 
combative, unpredictably forcing caretakers off bCll­
ance by making sudden movements or suddenly 
going limp. Whcn this happens, the risk of injury 
increases because care tClkers tend to exert sud­
den, high-muscle forces, often while in awkward 
postures, to try to maintain balance cmd prevent 
themselves and pCltients from falling (Garg, 1999; 
Nelson, Gross, & Lioyd, 1997). 

Biomechanical Evidence 
As pOinted out by Garg (1999), nursing personnel 
are routinely required to lift and move patien ts 
weighing between 90 and 250 pounds. Biomechani­
cal stud ies have shown tlMt, whether performed 
by one person or tvvo people, the forceful motions 
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exerted during transfer and repositioning tasks result 
in compressive forces on the spine that exceed safety 
limits specified by the National Institute for Occupa­
tional Safety and Health (NIOSH) Lifting Equation 
(Gagnon, Sicard, & Sirois, 1986; Garg & Owen, 1992; 
Garg, Owen, Beller, & Banaag, 1991a, 1991b; Marras, 
Davis, Kirkling, & Bertsche, 1999; Owen & Garg, 
1991; Waters, Putz-Anderson, Garg, & Fine, 1993; 
Zelenka, Fioren, & Jordan, 1995; Zhuang, Stobbe, 
Hsiao, Collins, & Hobbs, 1999). Recent biomechani­
cal anaJyses using the NIOSH equation indicate that 
even under ideal circumstances in which a patient 
is cooperilti \'e and unlikely to make sudden move­
ments, the maximum recommended weight limit 
for manual lifting of a patien t or a part of a patient's 
body (e.g., a leg or an arm) is 35 pounds (Waters, 
2007). The large majority of patient handling tasks 
exceed that limit, placing nursing and therapy per­
sonnel at significant risk for injury each time they 
manually lift more than 3S pounds during patient 
care. The potential cumulative effects of these tasks 
also are alarming, considering tha t under average 
conditions, nursing personnel lift an estimated 1.8 
tons per work shift (Tuohy-Main, 1997). 

Special Concerns for Physical 
Therapists and Rehabilitation Nurses 
As described in detail by Waters and Rockefeller 
(2010), most patient handl ing tasks performed by 
rehabilitative personnel d uring physical therapy are 
of longer duration than typical transfer tasks, which 
increases these workers' exposure to excessive spinal 
loads. Consequently, risk of injury from manual 
patient handling is likely to be even higher for these 
specialists than for general patient care personnel. 
Nelson, Harwood, Tracey, and DUlm (2008) also 
noted the high risk for musculoskeletal injuries 
among physical therapists and rehabilitation nurses. 
Moreover, they cited research in which a significant 
percentage of injured therapists stopped performing 
or altered treatments that aggravated their symp­
toms, raiSing concerns about the impact of patient 
handHng injtuies on the quality of rehabilitative 
treahnent (Cromie, Robertson, & Best, 2000). 

Patient Weight and Size 
Patient weight clearly is a major factor in spi­
nal compressive forces during patient handling 
(Zhuang et aI., 1999), and healthcare workers' risk 
for patient handling injuries is grea tly exacerbated 
by the increasing numbers of overweight and obese 
patients. Increases in body mass index (8Ml; BM f 
= weight in kg/height in m2) values over time in 
the United States have been documented by Flegal, 
Carroll, Ogden, and Johnson (2002) and Ogden, 

Carroll, and Curtin (2006) using data from the 
National Health and Nutrition Examination Survey. 
As of 2004, approximately 66% of adult Americans 
were overweight or obese (BM! > 25). Between 1988 
and 2004, the average prevalence of obesity (8M! 
> 30) rose from 22.9% to 32.2%, and the average 
prevalence of morbid (extreme) obesity (BMI > 
40) rose from 2.9% to 4.8%. Rates of adult morbid 
obesity recorded in 2004 ranged from 2.8% of men 
(all racial/ethnic groups) to as high as 14.7'"'/0 of non­
Hispanic black women. 

Bariatric Patients 
In healthcare settings, bnrintric refers to patients 
whose weights exceed the safety capacity of stan­
dard patient lifting equipment (typically approxi­
mately 300 pounds) or who othervvise have limita­
tions in health, mobility, or environmental access 
due to their weights and sizes (Bushard, 2002). 
Healthcare personnel are encountering hospi talized 
and critical care bariatric patien ts with increasing 
frequency (Pieracci, Baric, & Pomp, 2006; Reto, 2003; 
Tizer, 2007). In extreme cases, such patients weigh 
more than 1,200 pounds (Harrell & Miller, 2004). 

Special Concerns and Challenges for 
Bariatric Patients 
Obese people require more frequent and extensive 
health care than people who are not obese due to 
obesity-related problems such as d iabetes, gastric 
reflux, heart disease, hypertension, incontinence, 
jOint disease, pressure ulcers, respiratory prob­
lems, sleep apnea, soft-tissue infections, and some 
cancers (Bray, 1996; Carek, Sherer, & Carson, 1997; 
Davidson, Kruse, Cox, & Duncan, 2003; GalJagher, 
1999; Sturm, 2003). Approximately 75% of morbidly 
obese people have at least one comorbid condition 
that significantly increases the risk of premature 
death (Must et ai., 1999). El-Solh, Sikka, and Boz­
kant (2001) found that up to 24% of bariatric sur­
gery patients were admi tted to intensive care units 
(ICUs). Mortality risk for obese ICU patients is 
twice that for patients of normal weight (Tremblay 
& Banu, 2003). ICUs are experiencing increased 
admiss ions of bariatric pa tients as a result of 
postoperative complica tions, comorbid conditions, 
and delayed access to care due to lack of bariat­
ric accommodations and diagnostic equipment at 
many medical facilities (EI-Solh et a1.; Muir, Heese, 
McLean, Bodnar, & Rock, 2007; Pieracci et ai., 2006). 

Increased Work Demands Involving 
Bariatric Patients 
Obesity and the increased acuity associated with 
comorbid conditions necessitate increased caretaking 
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staff and increased time and physical exertion per 
staff member, especially for tasks requiring physi­
cal repositioning of bariatric patients (Davidson 
et aI., 2003; Reto, 2003; Rose, 2006). Repositioning 
patients who are not obese in bed poses a high 
risk of injury for staff members under normal cir­
cumstances (Marras et aJ., 1999; Nelson & Baptiste, 
2004). Baria tric patients are far more difficult to 
handle and require careful and frequen t position­
ing and repositioning to prevent potential medi­
cal crises such as respiratory d is tress, impaired 
circulation, nerve damage, and card iopulmonary 
decompensation, which is also referred to as Obe­
sity Supine Death Syndrome (Brodsky, 2002; Hunt, 
2007). Physical therapist and rehabilita tion nurse 
work demands also are grea tly increased with 
baria tric patients because heavier and larger body 
parts require more forceful exertions and awkward 
postures during therapeutic maneuvers. 

Skin complications such as yeast infections in skin 
folds, pressure ulcers, and impai red wound healing 
are common for baria tric patients, and frequent re­
positioning and strenuous handling maneuvers are 
involved in cleaning and treatment (Davidson et al., 
2003; Gallagher, 1997, 1999). Because pressure ulcers 
are considered preventable, hospitals often are not 
compensated for their treatment. This preventable 
cos t compounds the higher physical demands on 
nursing personnel who are responsible for prevent­
ing pressure ulcers in bariatric patients. 

Reducing Manual Patient Handling 
Through Ergonomic Interventions 
ErgO/Willies refers to the concept of designing a work 
environment to optimally sui t human capabilities. 
In the healthcare context, ergonomics provides an 
approach to cixcumvent the strength limitations of 
healthcare workers using mechanized lifts and other 
devices to assist in lifting and moving patients. 

Many assistive devices for lifting and moving pa­
tients have been developed during the past several 
decades. For example, low-friction draw sheets and 
air-assisted transfer mats can reduce physical exertion 
by reducing or eliminating friction while s taff mem­
bers manually pull patients across bed surfaces. Gait 
belts can provide handles and improve leverage and 
stabili ty while manually maneuvering patients. Hy­
draulic hoists reduce exertion by allowing caregivers 
to lift patients using hand~ or foot-operated pumps or 
levers. Electronic hoists permit nonmanuallifting and 
transferring. Technological ilUlOvations have led to an 
increasingly wide variety of these and other devices. 

Implementing an effective ergonomics program for 
safe patient handling entails far more than purchasing 
(lssistive devices, however. Staff members must use 
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the devices if they are to be effective, and, unfortu­
nately, noncompliance in use of mechanized hoists for 
patient Hfting has been noted as a common problem 
(Bell, 1987; EViUloff, Wolf, Aton, Canos, & Collins, 2003; 
Garg, Owen, & Carison, 1992; Jensen, 1987; Nelson, 
Lloyd, Menzel, & Gross, 2003; Yassi et aI., 2001). Fac­
tors contributing to nonuse of hois ts have included 
patient aversion, lack of avtl ilability or inconvenient 
storage, time and space constraints, inadequate train­
ing, and unsuitability of hoist slings for the patient's 
condition, weight, or size (Nelson & Baptiste, 2004). 
In addition, there has been reluctance to use mecha­
nized equipment in physical therapy and rehabilita­
tion due to concerns that it may impede therapeutic 
progress and reduce patients' fun ctional status and 
independence (Nelson et aI., 2008). Nelson and col­
leagues point to a lack of evidence upon which to base 
such concerns. They encourage further development 
of mechanized methods to simultaneously administer 
physica l therapy while reducing exertion and injury 
risk for therapy and rehabilitation personnel. Exam­
ples of such methods and ongoing research to evalu­
ate their effec tiveness are described by Baptiste, Mc­
Cteerey, Matz, and Evitt (2008) and Rockefeller (2008). 

Empirical Support for Ergonomic 
Interventions 
Despite the chtlllenges involved in implement ing 
patient handling interventions, most studies con­
ducted to evaluate their effectiveness have dem­
onstrated cost-effective reductions in injuries and 
lost work time with the use of mechanized patient 
lifts and other assistive devices (Chhokar et aI., 
2005; Collins, Nelson, & Sublet, 2006; Collins, Wolf, 
Bell, & Evanoff, 2004; Engst, Chhokar, Miller, Tate, 
& Yassi, 2005; Evanoff et at., 2003; Evanoff, Bohr, 
& Wolf, 1999; Fujbhiro, Weaver, Heaney, Ham­
rick, & Marras, 2005; Hignett, 2003; Nelson et aI., 
2006,2008; Nyran, 1991; Santaguida, Pierrynowski, 
Goldsmith, & Fernie, 2005; Spiegel et aI., 2002). 
These s tudies, however, have focused on the use of 
s tandard-sized equipment for nonbariatric patients. 
Empi.rical research on ergonomic interventions for 
bariatric patient handling is still lacking. 

The Need for Research 
Most healthcare facilities do not have specific units 
dedicated to baria tric patient care, and most lack 
equipment and protocols for lifting and moving 
bariatric patients (Gallagher, 1999; Harrell & Miller, 
2004; Reto, 2003). Consequently, lifts are improvised 
using manual methods or unsuitable equipment, 
posing high injury risk to workers and patients ahke. 
Worker injuries specificalty attributed to bariatric 
patient handling-some serious and disabling-



have been reported ad hoc (Muir & Gerlach, 2003; 
Warner, 1993). Data addressing these specific types 
of injuries are not yet available. 

Despite the lack of research addressing bariatric pa­
tient handling, some recommendations for safe prflc­
tices, primarily based on personal clinical experience 
and general knowledge of commercially aVili lable as­
sistive devices for bariatric patient hru1dling, have been 
published by knowledgeable professionals (Gallagher, 
1999; Harrell & Miller, 2004; Hunt, 2007; Muir et ai., 
2007; Muir & Gerlach, 2003; TIzer, 2007; United States 
Depa rtment of Veterans Affairs (VA) VISN 8 Patien t 
Safety Center of Inquiry, 2007; Whittemore et ai., 2005; 
Wilson, 2006). The most comprehensive set of recom­
mendations was developed by Nelson and colleagues 
at the VA VISN 8 PatientSafetyCenterof Inquiry, who 
are well-known for their research-based expert ise in 
nonbariatric pa tient handling. The VISN 8 Safe Bariat­
ric Pl1timt Hmldlillg TcJolkit (2007) includes information 
on assessment criteria and medical conditions affect­
ing bariatric patients; a technology ilnd equ ipment 
reSOtU'ce guide; a p<lt icnt hand ling policy template; 
and algorithms to guide decisions about equipment, 
stflff needs, and methods for various patient transfers 
and repositioning tasks. An article providing practical 
suggestions for using the VISN 8 baria tric algorithms 
has been published by Muir and Heese (2008). These 
au thors note that thei r suggestions are based on opin­
ions formed through experience with the algorithms; 
their article concludes that there is a need for evidence­
based research on bCl riatric patient handling programs. 

Overvievv of Planned Research 
Additional research is needed to quan tify bariatric 
patient handling hazards and related injuries flrld 

assess the effectiveness of bariatric-specific ergo­
nomic in terventions Stich as the VISN 8 toolki t. O ur 
research group is initiating sllch a s tudy, with the 
ultima te goal of specifying evidence-based practices 
for safe bariatric patient handling that can be used 
by workers in diverse healthcare settings, 

A new study, "Best Practices for Baria tric Patien t 
Handling," is an ticipated to begin in 2011 . Approxi­
mately 10 hospitals will be recruited to participate in 
the study. Subsamples of hospitals using the VISN 8 

Safe Baril1tric Patient Ha/ldlillg Toolkit, as well ilS hos­
pitals without formal silfe bariatric patient handling 
programs, will be included . Analyses of retrospective 
and current data from hospital records, interviews, 
and worker surveys will be used to quantify bariat­
ric-rela ted hazards and in tervention effectiveness. At­
tempts will be made to obtain datil pertaining to bar­
ia tric pa tient handling in surgical, med ical, diagnostic, 
and therapeutic se ttings. In addi tion to analyses of 
exposures (e.g., ba riatricpatient handling frequency), 
intervention factors (e.g., patient handling algorithms, 

equipment, barriers to using equipment, worker train­
ing), and health-related outcomes (e.g., perceived exer­
tion, injuries to workers and patients), economic analy­
ses also wi ll be conducted to assess program costs and 
patient handling injury-related costs. 

Results of the stud y wiU be used to develop rec­
ommenda tions for hospital-based baria tric patient 
handling that can be disseminated via tra ining cur­
ricula, publications, websites, and conferences and 
workshops through partnerships with the American 
Society for Metabolic and Baria tTicSurgery, VA Patient 
Safety Center, Na tional Associa tion of Bariatric Nurs­
es, American NursesAssociation, Selvice Employees' 
International Union, and the Work Inju red Nurses' 
Group. Efforts also will be made to develop modified 
recommenda tions suitable for nursing homes and 
home healthcare settings. 

Acknovvledgments 
The conclusions in this repor t are those of the 
authors and do not necessarily represent the views 
of NIOSH. 

Portions of this article were previously published 
in Galinsky, T., Hudock, S., & Keel, j. (2009). The need 
for research on ergonomics in baria tric patient han­
dling. In B. N. Brinkerhoff (Ed .), Ergollomics: Desigll, 
illtegration, {/Iuf hllplell1t!IItaticm. Hauppauge, NY: Nova 
Science Publishers. 

The study "Best Practices for Bariatric Patient Han­
dling" is being funded through the National Occupa­
tional Research Agendil. We are grateful to many col­
leagues for their collaboration and feedback, in cluding 
Jim Collins, PhD, He idi Hudson, MPH, Janice Huy, 
RD, Edward Krieg, PhD, Kenne th Mead, PhD, Tapas 
Ray, PhD, Dale Shoemaker, PhD, Thomas Waters, PhD 
(NIOSH); Audrey Nelson, PhD (VA); and David F1um, 
MD, and Allison D. Rhodes, MS (American Society for 
Metabolic and Bariatric Surgery). 

About the Authors 
. Traci Galillsky, PhD, is a research psychologist at the Na­
tiol1al Jll stitllfe/ol' OCCllpnfitmal Safety alld Health (NIOSH) 
;/1 CiJleillllflli, OH. Please addresf; corrl'spoJldl'Jlce to her nt 
tgnliJlsky@cdc.gov. 

Stepll f!1l Hudock, PhD, if-a research safety ellgillecr nt NIOSH 
ill CiJlciwlflli, OH. 

Jessica Streit, MS, is a psychologisl at NIOSH ;11 (il/cillnnti, 
OH. 

References 
Agne\ .... , J. (1987). Back pain in hospital workers. OCCllpati()llll1 

M('dicill (?, 2(3),609--616. 
Baptiste, A, McClecrey, M., Malz, M., & Evitt, c. (2008). Propcr 

sling selection and applic.lrion while using patient lifts. 
RclmiJilitaticm Nursing, 33, 22-32. 

Bell, F. (1987). Ergonomic aspects of equipmell t. /II/cmatimw/ 
JOIl/'lla/ of Nllr~ilJg Studies. 24(4), 331-337. 

Bray, C. (1996). Health hazards of obL'Sity. End()crinologyand 
Mt'laboIiSI/I Ciillics of Nor Iii AIIII.'rica, 25(4), 907-9'19. 

Re habilitation Nursing. Vol. 35, No.6 · November/ December 245 



Addressing the Need for Research on Bariatric Patient Handling 

Brodsky, J. (2002). Positioning the morbidly obese pCl t ien t fo r 
anesthesia. Obt.'Sily SlIrgl.'rY. 21 , 751-758. 

Bureau of Labor Statistics (1992-2008), Table R8. Incidellce mit's 
jor lIolljilfal oCCHpativllfll illjllries (llId illness hrvolvillg days ml'l1Y 
from .vol'k per 10,000 [ull-lillle w()rkt'rs by industry Wid selected 
('vt'l/fs or exposzJl"t.'s leading to il/jllry or ilbl6S. Retrieved 
August 25, 201 0, from www.bls.gov/iff.oshcdnew.htm. 

Bushard, S. (2002). Trauma in p,ltients w ho ace mo rbidly obese. 
AORN JOI//'lla/, 76(4), 585-589. 

CaTck, P, Sher~r, j., & C:lTson, D. (1997). Management of 
obesity: MI..'({ical options. AIIICI'icc1l/ Family Physidnll, 55, 
551-556,561- 562. 

Chhokar, R, Engst, c., Miller, A., Robinson, D., Tate, R., & Yassi, 
A. (2005). The three-year economic benefits of a ceiling lift 
intervention aimoo to reducc hcalthcare worker injuries. 
Appli"11 Ergm/OlI/ic5, 36, 223-22Y. 

Collins, J. w., Nelson, A., & Sublet, V. (2006). 5.1.fe liftjng and 
movement of nl1r!'iing home resideltts (NIOSH Publicati0n 
No. 200+-176). Cincinnati, 01-1: Centers for Dise<lse C0ntrol 
and Pre\'~ntitlJ1 . 

Collins, ]. w., Wolf, L., BelL J.. & Evanoff, B. (2004). An evalua­
ti{lO of a "best p ractices" musculoskelda l injury prevention 
program in nu rsing homes, Injury Prt>uenfiolf, 10, 206-211 . 

Cromie, j., Robertson, V., & Best, M. (2000). Work-rel ,1 1L>d mlls~ 
culoskeletal disorders in physical therapists: Prevalence, 
severity, risks, an d responses. Physical Therapy, 80, 336-351. 

Dilvidson, J., Kruse, M., Cox, D., & Du nc<ln, R. (2003). Critical 
care of the morbidly obese. Criticnl Cart' Nurs(' QlInrterly, 26, 
105-116. 

Dehlin, 0., Hedenrud , B., & Horal. J. (1976). Back symptoms in 
nursing aids in a gL'l"iatric hllSpital. SC(llIdhwl'irlJ/ !mlrlwi lif 
Rd/l1biJitatitJII Mt'dicine, 8(2), 47-53. 

EI-Solh, A., Sikka, P., & Bozkant, E. (2001) . Morbid obesity i.n 
the medical lCU. CTwst , 120, 1989-1997. 

Engst, c., Chhokar, R., Miller, A., T<ltc, R, & Yassi, A. (2005). 
Effectivenes..-; of overhead lifting devices i.n reducing the risk 
of injury to CMe s taff in ex tended C.1T"t' f,1cil itiL'S. Ergonomics, 
48, 187-199. 

Evanoff, B., Bohr, P., & Wolf, L. (1999) Effeds of a p<lrtidpa~ 
tory ergonomics Icom among hospital orderlies. Alllericml 
JOIlYl/n/ oj Tm/u ::;trill/ Medicine, 35, 358-365. 

Ev.moff, B., Wolf, L., Aton, E., Cmos, J., & Collins, J. (2003). 
Reduction in inju ry rates in nursing persOimel through 
in tmductioll of mechanical lifts in the workplace. Amerifall 
lOllmal of II/dl/s/rinl M!!IficiIlC, 44, 451 -157. 

Flegal, K., Ca rroll, M., Ogden, c., & Jolmson, C (2002). 
Prevalence and trends in obesity among U.s. adults, 
1999-2000. !(wntlli of tlte AlI1l!fiCflll !vIedical Associatioll, 288, 
1723-1727. 

Fragala. G., & Bailey, L. (2003). Add ressi.ng occupational strains 
and sprains: musculoskeletal injuries in hospitals. AAOHN 
IOIlYl/o/, 51(6), 252-259. 

Fujishiro. K., Weil\'t'r, J .• Heaney, C , Hamrick, C , & Marras, W. 
(2005). The effect of ergonomic interventions in healthcare 
faci lities on musculoskeletal disorders. An/aiellli JOHnllIl of 
II/nllstrini Medicine, 48, 338-347. 

Gagnon, M., Sicard , c., & Sirois, J. P. (1986). Evaluation of forces 
on the lumbo-Sc1.cral joint and atosessment of work and ener~ 
Sy IransfL>rS in nursing aides lifting patients. £rgOIlOlllics, 
29(3P07--!21. 

Gallagher, S. (1997). Murbid obesity: A chronic disease with an 
impact on wounds and related problems. Ostomyl'NoJl/ld 
Management, ,13, 18- 24, 26-27. 

Gallagher, S. (1999). Restructuring the th~raretltic enviromnent 
to promote ca re and safe ty for the obese patienl. !ol/mal of 
Woulld, OSlo/lIIlallll COlllil/ellCC NIII"S(.-:: Soddl/, 26, 292- 297. 

Garg, A. (1999). i.ollg~t{'fm tifeclil'l'IIt'"Ss of "ze~iiff J1Ivgl"flms" ill 
SI.'1.I(,1I Imrsillg IIOIII~ (/lId 0111' Iltl::pilal (Contract Report No. 
U60/CCU512089~02) . Cincinnati, OH: U.s. Department 
of Health and Human Services, National Jnstihl te for 
Occupational Safety and Health. 

Garg, A., & Owen, B. (1992). Rooucing back stress to nursing 
personnel: An ergonomic i.n te rvention in a nursing home. 
ErgO//O"'ic~, 35, 1353-1375. 

Garg, A, Owen, 5., Bl'ller, D., & Ban.1.ag. J. (1991a). A biomL'"­
chanical and ergonomic evalutltion of patient transferri.ng 
tasks: Bed to wheelchair and wheelchair to bed. £1",'(OIlOlllics, 
34(3),289- 312. 

246 Rehabilitation Nursing· Vol. 35. NO. 6 · Novembe r / D ecembe r 

Garg, A.. Owen, 8., Beller, D., & Banaag. J. (1991b). A biome­
chanical and ergonomic evaluation of p<ltient transferring 
tasks: Wheelchair to shower chair and sho\',;'er chair to 
wheelchair. ErgllllOmics, 34(4), 407-419. 

Garg, A., Owen, B., & Carlson, 8. (1992). An ergonomic evalua~ 

tion of nursing assistants' job in Cl nursing home. Ergollomics, 
35, 979-995. 

HarreU, J., & Miller, B. (2004). Big chaUenge. Dr..'Signing for 
the nt..-eds of bariatric patients. HClIlth Fncilities Mmlngell/t'11I 
Mngnzille. 17(3),34-38. 

HigneU, S. (2003). Intervention strategies to reduce muscu~ 

loskcletal injuries associa ted ,· ... ith handling patients: A 
system<ltic rcvie\\'. OCCllpntionalalld Ellvirolllllclllal Medici ll(', 
60(9), E6. 

HLUl t, D. (2007). Evaluating equipmen t and techniques for :;'1.fc 
periopera tivl.' positioning of the morbid I)' obese patient. 
lJa,.infric Nursing and Surg;cnl PIlIit'1I1 Care, 2, 57-63. 

Jensen, R. C. (1987). Disabling back injtuies among nursing per~ 
sonnel: Research needs and justification. I{t'se!lrch ill Nursillg 
(md Hellltll, 10,29-38. 

Jensen, R. C. (1990). Back injuries among nursing personnel 
relatl ... '<I. to exposure. Appiic!1 OCCllpnliollai f.llvirOlllllt'll/ni 
Hygiellc. 5(1). 38-45. 

Manas, w., Davis, K., Ki rking, B., & Bertsche, I~ (1999). A 
comprehensive ana lysis of low~back disorder r isk and 
spinal loading during the transferring and repositioning 
of patients usi.ng different tedm iques. Ergollomic$, 42(7), 
904-926. 

Muir, M., & Gerlach, S. (2003). Reducing the risks in bariatric 
patient handling. CnnadinJl N/frse, 99, 29-33. 

Muir, M., & Heese, G. (2008). Safe patient hand ling of the bar~ 
iatric patient: Sharing o f experiences and practical tips when 
using bariatric algorithms. Baril/trk Nursi1lg alld SurgiCII/ 
Patient Om!, 3(2),147-1 58. 

Muir, M., Heese, G., McLeAn, D., Bodnar, S., & Rock, B. (2007). 
Handli.ng of the bariatric patient in critical care: A case study 
of less(lns leamed. Critical Care Nllrsillg C/illics of Norllt 
Ameden, 19,223-240. 

Must, A, Spadano,]., Coakley, E., Field, E., Colditz, C., & Dietl, 
W. (1999). The di..se<lse burden associated \ ... ·ith overw-eight 
and obesity. !oumal of tit!! Amerimn Me/fical AssaciatiO/I, 282, 
1523-1529. 

Nelson, A. & Baptiste, A. (2004). Evidence-basl'CI. practices for 
safe patient handling and movement. Olllil!(' JOllrllal OfiS$uL'S 
ill Nursillg, 9(3), 4. 

Nelson, A, Gross, c., & Lloyd, J. (1997). Preventing musculo­
skeletal injuries in nurses: DiIL'Ctions for future research. SCI 
Nursing, 14(2), 45-5l. 

Nelson, A., Harwood, K., rUlcey, c., & Dunn, K. (2008). Myths 
and facts about safe patient handJing in rehilbili tatioll. 
Rl'ilflbililation Nw~il/g, 33, 10-17. 

Nelson, A.. Lloyd, j., Mel17.eI, N., & Gross, C. (2003). Preventing 
nwsing back injuries: Redesigning patient hand ling tasks. 
AAOHN Journal, 51(3), 126-134. 

Nelson, A.. Matz, M., Chen, F., Siddharthan, K., Lloyd, J., & 
Fraga la, G. (2006). Development and evaluation of a multi~ 
faceted ergonomics program to prevent injuries assOclilted 
with patient handIi.:ng t.1.sks. IIltemlltiol/a/ jcmmal oj Nursing 
Sflldit?S, 43, 717-733. 

Nyran, P. (199 1). Cost effectiveness of core-group training. In W. 
Karwowski & ]. Yates (Eds.), Adlll111Cl'S ;n imluslrial f'rsO"OIll~ 
irs al/d ~afdy Tfl (pp. 778-782). London: Taylor & Francis .. 

Ogden, C, Can-oil, M ., & Curtin, L. (2006). Prevalence of over­
weight and obesity in the United States, 1999-2004. JournnI 
oj fhe AlllcriCiln Mcdica/ Associatio/l, 295, 1549- 1555. 

Orr, G. (199i). Ergonom.ics programs for health ca re organiza~ 
DOllS. Occupational Medidl/e, 12(4),687-700. 

Owen, 8. (1999). The epidemic of back injuries in health calV 
workers in the U.s. Tn W. Charney & G. Fragala (Eds.), TII/' 
epidemic of IIcaitil CIlr/! worker il/jllry: All l'Pidemioiogy (pp. 
47- 56). Boca Raton, FL: CRC Press LLC 

Owen. B., & Garg, A. (1991). Reducing risk for back pain in 
nursing personnel. AAOHN louma!. 39(1), 24-33. 

Pieracci, F., Barie, P., & Pomp, A. (2006). Critical ca re of the bar~ 
iatric patient. Critical OIJ"t' Mcrficille, 34, 1796-1804. 

Reto, C. (2003). Psychologica l aspects of delivering nursing 
care to the baria tric patient. Critical Cnl"e Nursillg Quarterly, 
26,139-149. 



Rockefl:'l ler, K. (2008). Using tedmology 10 promote safe patient 
handling and rL'habililation. R"lmbiiitn/ioll Nursing, 33. 3-9. 

Rose, M. (2006). Nurse s laffing requirements for ca re of 
morbidly obese patients in the acu te care setting. 8nriatric 
Nursingalld Surgical Patiellt (nre. 1, 115-120. 

San ta guida, P., Pierrynowski, M., Goldsmith, C, & Fernie, 
G. (2005). Comparison of cumulil tivc low back loads of 
cMl:'givcrs when transft'rring patien ts using overhead and 
floor mechilnical lifting devices. Clil/ienl Biolllec1mllics, 20. 
906-916. 

Spiegel, J., Yassi, A., Ronald. L, Tate, R, Hacking. P .• & 
Colby. T. (2002). Implementing it resident lifting system 
in an extended care hospital: Demonstrating cost-benefit. 
AAOHN loumnl, 50(3), 128-134. 

Sturm. R. (2003). Incre<lses in clinic<llly severe obesity in the 
United States, 1986-2000. Arc1lives of II//ernal Medicine, 163, 
21 46-2148. 

Tizer, K. (2007). Extremely obese patien ts in the healthcare 
setting: Patient and staff safety. ]ollma/ of Amblliatory Om' 
Management, 30, 134-141. 

Tremblay, A., & BaJ1l1, V. (2003). Impact of body mass index on 
ou tcomes following critical care. C/n'S!, 123, 1202- 1207. 

Tuohy-Main, K. (1997). Why manual handling should be e limi­
na h,>d for resident and career sa fety. Caiac/ion, 15, 10-14. 

United States Department o f Veterans Affairs VISN 8 Patient 
Safety Center of Inquiry. (2007). Safe Bariatric Patient 
Handling Toolkit. 8m'iatric Nllrsillg fwd Surgical Patient Care, 
2.17--45. 

Warner, J. (1993). Size and mo.ans. Nursing Stnllriarris. 7, 91. 
Waters, T. (2007). When is it safe to manua lly lift a patient? 

Ali/eric-nil lOl/l1ml ofNllrsillg, 107, 53-58. 
Waters, T., Collins, J., Galinsky, 1. L , & Caruso, C (2006). 

NIOSH research efforts to prevent musculoskeletal dis­
orders in the healthcare llldustry. Orthopaedic NlIrsillg, 25, 
380--389. 

Waters, 1., Putz-Anderson, V .• Ga rs, A., & Fine. L (1993). 
Revised NIOSH Equation for the design and evaIuMion of 
manual lifting tasks. Ergonomics, 36, 749-776 

Waters, T., & Rockefeller, K. (2010). Safe patient handling for 
rehabilitation professionals. Reliabilitation Nursillg, 35(5), 
216-222. 

Whittemore, A., Kelly, J.. Shikora, S., Cella, R.. Clark, T., 
Selbov itz, L., et al . (2005). Specialized staff aJld equipment 
for weigh t loss surgery patients: Best p ractice g uidelines. 
O/Je$ity Resenrch, 13,283-289. 

Wilson, K. (2006). Commentary: Ergonomics and the bariat­
ric patient. Hariatric NJlrsillg and Surgictl/ Patient Care, 1, 
173-178. 

Yassi, A, Cooper, J., Tate, R, Gerlach, S., Muir, M., & Trottier, 
J. (2001). A randomized controlled trial to prevent patient 
lift and transfer injuries of heaJthcM'C workers. Spine. 26, 
1739-1746. 

Zelenka, J., Floren, A, & Jordan, J. (1995). Minim<ll forces to 
move patients. The American !ournnl ofOCCllpntiolla/ Thernpy, 
50(5),354-361. 

Zhuang, Z., Stobbe, T., Hsiao, H., COlill'S, J. , & Hobbs,G. (1999) . 
Biomechanical evaluation of assistive devices for transfer­
ring residents. Applied Ergonomics, 30, 285-294. 

Rehabilitation 
URSING 

~ I!; :i 't.lil .... "" ' .. '''''":ll.~I!l . m'lJ 

2010 Statement of Ownership, Management, and 
Circulation 
Rehabilitation Nursing 

Frequency: Bimonthly 

Number of Issues Published Annually: 6 

Annual Subscription Price: $120 (individual US.); $195 (individual international); $175 

(insti tu tiona l subscriber U.s,); $195 (institu tional subscriber international) 

Publisher: Association of Rehabilitation Nurses 

Address: 4700 W. Lake Avenue, Glenview, lL 60025,1485 

Avg. # of copies Actual # of copies 
per month (Sept. issue) 

Total Printed 6,608 7,245 

Total Subscriptions 6,195 6,541 

Total Free Distribution 44 44 

Copies Not Distributed 369 660 

Percentage Paid Circulation 99.294% 99.33% 

Rehabilitation Nursing· Vol. 35. No. . 6 • N ovember / December 247 


