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Injuries to healthcare personnel performing patigarisfers are a worldwide
problem and have been listed as a primary reseatetest by the National Institute for
Occupational Safety and Health (NIOSH) since th@01€® Analyses of the last ten years
of injury data show that in forty percent of thesses, injury to the back was sustained,
and in most cases, patient handling was the primange. Research on patient handling
has provided valuable insights, but very few ofshbsequent interventions have resulted
in long-term benefits. Hence, a research idea wasldped around a fresh approach,
which led to a progressive multi-part study to ditatively define and test aspects of the
patient handling problem. This approach was tocstine a study based on the feedback

of working nurses, allowing each progressive stiadye defined by the previous. The



outcome was a three part study examining condit@onkrestrictions of patient handling.

The first part of the study was purely descriptive® goal was to define and map
the direct and indirect variables associated watth the decision making process of the
patient handler and the transfer. Interviews, faasips and published literature were
used to define the people and environment of initee Results mapped 25 variables that
directly influenced a patient transfer.

The purpose of the second part of the study wasdtuate the level of
importance of most of the previously defined 25alales. For this purpose, a multi-
section survey was developed to collect data frof01Alabama nurses who had been
registered in the state for at least one year. IResiithe 87 completed surveys returned
confirm that nursing is a female dominated prof@s$02%). Analysis of the personal
health of Alabama nurses revealed significant defides in three of the eight outcomes
measures compared against normative populatiormsalFeunctioning; Physical
Functioning; Bodily Pain. Further, the body magsiex (BMI) for Alabama nurses
indicated only 28% had a "healthy" BMI with 37% &tP6 of the nurses being
"overweight" or "obese", respectively. Analysisepivironment variables showed nurses
perceive four types of patient transfers as sigaifily difficult: floor to toilet, floor to
chair, tub to chair or toilet, chair or toilet wabt Additionally, locations perceived as
difficult to perform transfers were the bathroond @anhallway or lobby. Self-reported
work measurement showed nurses spend approximifedty 20 percent of their time
performing patient handling tasks within a safatiture that gives first priority to patient
safety. Analysis of factors influencing patientséers showed that the size and weight of

the patient and understaffing were most influenbat the size or shape of the room
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and/or congestion of usable space dictated theadethtransfer attempted.

Finally in spring of 2007, ten actively working,alhy nurses participated in a
biomechanical laboratory study. The objective wasualuate the level of influence that
space restriction has on a patient transfer. Refwolin previous studies suggested the
apparatus should be a hospital bathroom and thd,evéoor to toilet transfer. To
achieve this objective, a bathroom mockup was bifitiear Plexiglas from dimensions
provided by a hospital. Patients were simulated bymmy that had been weighted by
body segment to d"percentile female. Hence, all protocols and eqeiptwere
designed to test the “best case scenario”. Dataatimn was accomplished using a five
camera PEAK Motus Motion Capture system with aagrated AMTI forceplate.
Results showed that for the environment tested vgbeawe was restricted, an average of
14% more time was spent in a medium to high risityo@al position for which the
average peak moment on the low back was estima@gBa@ N. Hence, this finding
suggests that few “real world” floor to toilet tfars would produce low back stress less
than the 3400 N limit, where spinal disk damageiswn to start. Therefore, mechanical
assistance should be required for this transfealfy, participating nurses’ opinions of
the study being representative of actual patientlivag events was viewed as positive,
receiving an average effectiveness rating of 4.4 6r0 modified Borg scale.
Significance to Healthcare

Nurses constitute the largest proportion of thdtheare industry’s workforce.
Understanding job factors that impact the healthsubsequent working life of this
employee group is essential to sustain the coritoibs of nurses as demands on the

healthcare system increase with an aging population

vii



ACKNOWLEDGEMENTS

The author wishes to thank Dr. Rob Thomas formsgght and direction as
dissertation Chair. Thanks to Dr. Jerry Davis, Doy Blackburn, Dr. Kathy Ellison, and
Dr. Kathleen Brown for their responsiveness anceexadvice A debt of gratitude is
given to Dr. Saeed Maghsoodloo for his patiencdetstanding, and dedication in
molding individuals such as myself into somethiegtér than we were, all the while
conveying to us the tools and understanding farrusuccess. In addition, thanks are
due to the Deep South Center for Occupational Headtl Safety and the National
Institute for Occupational Safety and Health (NIQ3&t their funding support. Finally, |
wish to thank my family and friends for their ccanrst support and encouragement,

especially my parents, grandparents, brother ateran-law.

The author wishes to add a special thanks to CthukiWoodrum of Georgia

Southern University for taking a chance on someminen no one else would.

viii



Style manual or journal used:

National Occupational Research Agenda (NORA) Yduey/Investigators Symposium
Rocky Mountain Center for Occupational and Envirenial Health

American Association of Occupational Health NursfA§OHN) American Association
of Occupational Health Nurses Inc

Research in Nursing and Health (RINAMYijley Periodicals, Inc

Publication Manual of the American Psychologicaséaiation (APA), 8 Edition, 2001,

American Psychological Association (APA)

Computer software used:
SAS, Minitab, PEAK Motus, Cinema 4D, Microsoft Woldicrosoft Excel and

Microsoft PowerPoint



TABLE OF CONTENTS

LISTS OF TABLES. ... .ottt a e e e e ee e Xi
LISTS OF FIGURES ... e e e e Xiii
CHAPTER L ..o eemm et e et e e e e ee e e e e e eeeenans 1
INEFOAUCTION ...t 1
CHAPTER 2 .. eemm ettt e e e e e e e e e eeeeaans 6
Decision Factors in Patient Handling .......cccceeevvveiiiiiiiiiiee e 6
CHAPTER 3 et e e e e e e e e e e 23
A Health Comparison of Alabama Nurses versus WX,, and Canadian
Normative POPUIALIONS...........iiiiiiii e e 23
CHAPTER 4 e e e e e e s 41
The Effects of Job Environment and Culture ondPatHandling: A Nurses
=T £ 0= Tox 1Y 41
CHAPTER 5 e e e e e e 62

The Effects of Restricting Space on Patient HaugdlA Nurses Perspective.. 62

(O o Y T PPN 88
Conclusions: A Summary of FINAINGS ......ooiiveeeeeiiiiiiee e 88
REFERENGCES ... oot e e e e e e e e e e e e eaanas 94



LIST OF TABLES

Table 1 — Common list of patient transfers. . .. 9
Table 2 — Guidelines relating to patient handlSBUES ............cccccvviiiiiiiiiiiiicieee 11
Table 3 — General influence areas relating to #ieept handling problem with

ESCHIPLION ...ceiiiiieie e et r e e e e e e eeeeanes 15
Table 4 — General statistics of SF-36© scores lsyfagAlabama nurses (n=87),

age- and gender- standardized ...........oooceeeeeeeii 29
Table 5 — General statistics of SF-36© scores leyfagfemale Alabama nurses

(n=80), age- and gender- standardized.......ccccceeeciiiiiiiiiiieiiiiiiii 30
Table 6 — Significant Comparisons of female Alabameses to US, Canadian,

and UK female populations by age.........cooeeeeeeiiiiiii 33
Table 7 — Alabama nurses Body Mass Index (BMI) fs®ii-report height and

weight by age DY Category .........eeuiiii i 36
Table 8 — Sociodemographics of responding Alabamngas (N=86) ...............cc......... 45

Table 9 — Alabama nurse’s average ranked respdmaesi difficult transfer to
[01=T {01 o USSR 47

Table 10 — Alabama nurse’s average ranked respdmeest difficult location to
perform a patient transfer............oevvvieeee e 48

Table 11 — Average percentage distribution of tspent on common nursing tasks
DY Alabama NUISES........oooiiiiii e e e 49

Table 12 — Response distribution to True/Falsetguresrelating to the internal
safety culture of Alabama NUISes...........oooiiiiiiiiii s 50

Table 13 — Distribution of responses to: "When moamal situation of needing to
lift a patient alone, you are more likely t0” ..........ccooeiiiiiiiiiiiiiiiis 51

Table 14 — Alabama nurses average rank respon&el¢éase RANK the issue or
reason, based on experience, why NOT to use péizemling
equipment from best (1) to WOrst (12)” .......cecceerurimmiiiiieeee e 52

Xi



Table 15 — Alabama nurses average rank responel¢éase RANK the issue or
reason based on experience why NOT to use patmtiing equipment
from best (1) to worst (12)” by healthcare setting..............ccccceeeeeeeeees 55

Table 16 — Alabama nurses average weighted andresplonse for general factors
influencing patient NANAING .........oooiiiii s 56

Table 17 — OWAS distribution by back position witbrcentage of time posture
was loaded per category for the transfer event...........ccccooeeeiiiiiiininnn. 77

Table 18 — Utah Back Compressive Force Equatioresaaye peak estimation of
the L5 moment for restricted and unrestricted patieansfers using both
static and dynamic 10ading...........ccoeeiiieeeeeeeieee e 87

Table 19 — Participating nurses average responsesér perception” questions ...... 80

Table 20 — Summary of findings by category fortbgearch study: “Patient
Handling: Conditions and ReStrCtIONS” .......coeeeeeeiiieeeeeeieiiieiieeeiiiiiiiinens 89

Xii



LIST OF FIGURES

Figure 1 — Conceptual model of study progreSSiON.......ccccvvvvverereveervinniiineeenn. 13
Figure 2 — Interaction model of direct variablal(lence Map of Factors)................ 18
Figure 3 — SF-36 Model (Ware & KosinsKi, 2005)....cc.....uvuiiiiiiiiiieeeeeiiieeeeiiiiiinnnnd 6. 2
Figure 4 — Female Alabama nurses (light gray) caegaith normative female

US (medium gray), Canadian (white), and UK (b)goépulations ........... 32
Figure 5 — Tracking marker transitioning from subj® spatial model ...................... 65
Figure 6 — Biomechanics Laboratory and the bathrapparatus ..............cccccvvvvnnnnnnn. 66

Figure 7 — Patient transfer dummy with distributafioad weight by body segment. 68

Figure 8 - Graph of average REBA postural scordh restricted and
UNFEStriCted traNSTEIS.......ooiiiiiiiiiei e e 82

Xiii



CHAPTER 1

INTRODUCTION

Irony is defined by Merriam-Webster as “incongruigtween the actual result of
a sequence of events and the normal or expectelf’rdhis word seems to be an
appropriate description of subsequent events lrggathany individuals seeking to join
the nursing profession whose sole premise is o diblers. For more than 5 years,
nursing and health workers have been identifiedialiyyas having the second highest
overall injury and severity rates among listed pssfons in the United States (US) by the
National Institute for Occupational Safety and He@NIOSH) and the Occupational
Safety and Health Administration (OSHA) (BLS, 200R2a0b, 2005). Current estimates
indicate an injury rate of 12.6 injuries per 100 fune workers (BLS, 2004, 2005). The
Bureau of Labor Statistics (BLS) reports 42% ofralising injuries were back related in
2003 (BLS, 2005). Nursing personnel rank secondmagnadl occupations filing worker’s
compensation claims for back injury (Arad and RyE986) accounting for 63.1% of the
total workers’ compensation costs across seveatdstrom 1990 to 1996 (Fuortes et al,
1994; Meyer and Muntaner, 1999), a trend that comet today. So, the question now
becomes why so many injuries to the back? Why tliegprofession have a problem of
this magnitude, which has been prevalent for mioae 80 years (Hignett, 2003)? A

review of literature shows studies evaluating sfiects of healthcare from



psychology of the workplace to biomechanical analg$a patient transfers with most
having produced significant findings and recommdioda that seem beneficial. From
the nurses’ standpoint, they acknowledge thergpi®hlem, and they as a profession
have been progressive in the acceptance of nevoagpes. However, they have seen
very little long-term improvements due to intervent(Nelson et al, 2006). It is simply
that the problem is complex (Stetler et al, 2008hen examining nursing back injuries,
one finds that most of the time, the injury waghkdue to cumulative trauma. Trauma
resulting over time from multiple different taslet ¢ a variety of scenarios/conditions,
which have finally in one instant takes its toll this nurse, while performing an
everyday routine task. And although literaturetretato the analysis of common
healthcare tasks performed is in abundance, asaly$he variables that comprise the
conditions under which these tasks are performedtisTherefore, this study aims to
examine the most common cause of back injury isingr a patient transfer, under the
conditions and restrictions around which it is paried based on the input of practicing

nurses.

Research Objectives
This research was approached from the standpoam ofitside consultant hired
to evaluate a task known to cause on-the-job iegutd a specialized job class, i.e. nurses.
For this research, this task was identified asepatransfers. Further, four main
objectives were developed to outline the who, wivaen, why and how this task is
performed. The first objective was to researciepahandling to determine the causal

factors, influencers and/or conditions, which m#ke task unique. The second objective



was to define the personal health of the spec@lomulation, both physical and mental.
The third objective of this research was to exaningeassociation between patient
handling and the healthcare environment and cultirally, the fourth objective was to
directly sample a patient handling task under thaldions specified by pervious
objectives for the purpose of quantifying the ctiodss.

The first objective involved conducting a descriptstudy to define and map the
interactions of known variables/conditions thatiehce, change or control a transfer
procedure or task. As with most physical tasksatdes or conditions can be classified
as either relating to people or the immediate emvitent. For patient handling, it was no
different, except there are two sets of rules raen one. This is due to the fact that the
item being transferred is not inanimate but a per$bus general manufacturing industry
rules and safety procedures, designed to protedtes® performing normal manual
material handling tasks (MMH) are not applicablealhcare has as many
rules/procedures written for the person being feansd as for the person doing the
transferring. Hence, the interaction of direct amtirect variables is complex, for which
no simple solution exists (Stetler et al, 2003).

The second objective was to define the persondihegthe at-risk population.
For this, the previously validated SF-36© was chdsdight of its established reputation
as a simple but informative survey tool over that b years (Ware & Sherbourne,
1992). Next, a single state, Alabama, was seldctbeé evaluated. Alabama was
selected due to collaborator interest and subseédolémw-on studies to be performed.
Finally, defining the at-risk population gave persfive as to how many job

classifications were affected by patient handliktgnce, it was decided that not all



classifications could be evaluated given the sadpke study. Therefore, skill level and
experience were selected to take precedent. Coastyguonly individuals with one year
of licensing with the Alabama Board of Nursing, whed a degree of licensed practical
nurses (LPN) or higher were included in the potdrstelection pool.

The third objective of this research was to exarti@eassociation between
patient handling and the healthcare environmentcaitdre. To accomplish this, a multi-
sectional survey was developed from focus groupices to be sent out with the SF-36©
survey. The goal of each section was to gatherameing specific information using
methodologies that would facilitate validation. €gdries of data collected were
sociodemographics, hierarchy of influence of predained environmental factors, use
of patient handling equipment, on-the-job safetjure and identification of on-the-job
stressors relative to individual nursing tasks.

The final objective of this research was to exantiveemost influential
environmental factors found in the previous objegi Therefore, a biomechanical
laboratory study was developed to investigate ffezof restricting space while
performing a patient transfer. Thanks to a graaviosled by The American Society of
Safety Engineers Foundation (ASSEF) and informdtiom collaborators, an apparatus
was developed in a biomechanics laboratory thatlsited a working bathroom from
dimensions provided by a Missouri hospital. Thegqueifeature of this bathroom was that
it was made of Plexiglas to allow for motion capttiirough the walls. Coupled with a
forceplate, this facilitated collection of the dagdent variables time, postural assessment

and joint moment to evaluate how restricting spaféects a patient transfer.



Research Significance
This research will have implications across mudtipldustries with the most
obvious being healthcare. The potential benefihsf research is that it quantified the
effects of environmental restriction on a job tgsividing a basis for countermeasures
to be developed for otherwise potentially negativecomes. Additionally, other
industries and organizations such as mining, endirgyighters and the military can find
crossover benefits from understanding how limitirggtricting, or confining spaces

affect job efficiency and inherent jobsite risk.

Dissertation Organization

This dissertation is organized following the mamiggdormat. The manuscripts
constitute the body of the dissertation. Chapteaiad 6 are a traditional dissertation
introduction and conclusion, respectively. Chagte3, 4, and 5 are stand-alone
manuscripts reporting the results and conclusidtisi® study. Chapter 2 is a descriptive
research paper outlining and mapping the knowrofaathich influence patient
transfers. Chapter 3 comparatively evaluates Alabauises’ personal health, both
physically and mentally using the SF-36©. Chapgtpresents the effects of job
environment and culture on patient handling asntepdoy practicing nurses, and
Chapter 5 reports the findings of the biomecharaabratory study examining the

effects of space restriction on patient transfers.



CHAPTER 2

DECISION FACTORS IN PATIENT HANDLING

Introduction

Nursing and healthcare workers are annually lisetaving the second highest
injury and severity rates among listed professiarthe United States (US) by the
National Institute for Occupational Safety and He@NIOSH) and the Occupational
Safety and Health Administration (OSHA) for bettiean five years (BLS, 2000a, 2000b,
2005), and are estimated at 12.6 injuries per wD@iMme workers (BLS, 2004, 2005).
This number is considered to be a low estimategesimderreporting of injuries in
nursing is common (USDHHS, 1999). The Bureau ofdrefhtatistics (BLS) reports show
42% of all nursing injuries were back related i®2@BLS, 2005), and nursing personnel
rank second among all occupations filing workedompensation claims for back injury
(Arad and Ryan, 1986) accounting for 63.1% of titaltworkers’ compensation costs
across several states from 1990 to 1996 (Fuortals £#894; Meyer and Muntaner, 1999),
a trend that continues today. Results from ovestB8@ies across a number of countries
indicated that back injury to nurses show a wortteyprevalence of approximately 17
percent (Engkvist et al, 1992, Engkvist, 2006; Goagal, 2001; Hignett and Richardson,
1995), an annual prevalence of 40 to 50 percentdifetime prevalence of 35 to 80

percent (Hignett, 1996). Overall, there has bemdaction in occupational injury rates



(Murphy and Volinn, 1999), but when work-relateglines for caregivers were
examined, no such improvement is noted (FragaleBaildy, 2003; Nelson et al, 2006).
An even greater issue that one researcher foundhatsnly 34% of nurses with back
pain actually filed incident reports (Nelson et2006). Further, studies showed 12% of
these nurses were contemplating leaving the priofeggcause of occupational hazards
(CNA, 2005; Nelson, 2003). Moreover, the high dnafp@te of nursing students and
decreasing average career life of practicing nunasscreated a major shortage in the
field. This, in turn, has created higher industmnbver rates and now has prompted a
major concern with the ‘baby boom’ generation getlder. In the United Kingdom
(UK), it has been reported that as many as 27%udkesit nurses who graduate never
become registered, with some programs having neatl§%o dropout rate (Jennings,
2000). The UK national attrition rate in 1996 wa&$84d (Newton, 1996), and in 2000, the
Royal College of Nursing (RCN) stated the numbegrafduates that had failed to join
the nursing register was increasing annually (Sa@®00). Similar numbers have been
seen in the US.

For the past thirty years, research focused olowsaspects of manual
techniques and methods to reduce low back injugsria nurses performing these tasks,
has shown to be ineffective in reducing long-temjary rates (Bobick, 2000, Hignett,
1996, Nelson et al, 2006). The last ten years @éas an evolution of devices for assisting
nurses and caregivers in patient handling (ChaamelyHudson, 2004; Marras, 2005). A
review of literature has revealed studies modetimges’ workload and perceptions
(Hignett & Richardson, 1995; Wolf, 2006), analyzmgchanical devices such as slings

(Elford et al, 2000, Owen et al, 2002), proposirgpmprehensive long term ergonomic



program development and evaluation (Collins e2@04, Engkvist, 2006; Nelson et al,
2006; Owen et al, 2002), and biomechanical anafgmsoaches (Gagnon et al, 1987,
Marras et al, 1999a, 1999b, 2000; Caboor et al)20@rris, 2000; Elford et al, 2000;
Skotte et al, 2002; Schibye et al, 2003). Uponyasisl the strength of these studies and
others is that they approach the same problem diffierent perspectives of
methodology which yield unique solutions to theigrathandling problem. The weakness
is that none of these studies currently considentbre difficult variables to quantify that
affect the patient lift externally, such as resioic of space.

Defining the Problem

In the United States, sprains and strains are a@mymon injuries (Jensen, 1985, 1990a,
1990b), accounting for 85% of all injuries. Moviddting and transferring patients,
equipment or supplies have been perceived by lozalworkers to be the most frequent
cause of back injuridanizewski & Caley, 1995; CNA, 200%)th as high as 89% of one
hospital’s claims implicating this cause. Of nugspersonnel, nurse assistants, or NAs,
were found to be at greatest risk for back probl@Pessonik, 1990; CNA, 2005) with
staff registered nurses, or RNs, running a closersk When examining the issue, the
first and obvious solution is not to move patiems| they may move themselves.
However, having an industry where your produchewell-being of people eliminates
this solution. From a medical standpoint, patienist often be moved frequently to
prevent skin disorders, muscular contractions, kaggestion, poor blood circulation
and other ailments caused by immobility. Howevems patients often require
assistance in moving about to accomplish routitieates such as (ANA, 2003; Nelson

et al, 2003a; Hignett, 2003; CNA, 2005):



e Ambulation (walk about)

e Sitting up in bed

e Turning from side to side

e Moving from bed to chair and opposite

e Moving from bed to wheelchair and opposite

e Moving to or from the toilet (from wheelchair or lka

e Moving to or from a shower or bathtub (from wheeliclor walk)
When considering both groups of patients needspouamtransfers become apparent,
Table 1 (Garg et al, 1992; Hignett and Crumptoi&2Melson et al, 2003c).
Table 1

Common list of patient transfers

Patient Transfers

Bed to Bed Floor to Chair Car to Chair

Bed to Chair Floor to Toilet Chair to Car

Chair to Bed Floor to Bed Chair to Chair
Chair/Toilet to Tub Chair to Toilet Gurney to Ambulance
Tub to Chair/Toilet Toilet to Chair Ambulance to Gurney

Of these, toileting and bathing transfers are d®rsid the worst, having been ranked in
the top six tasks for perceived physical stressAC2005). The manual lifting on and off
toilets and into and out of baths are highly sftdgasks since they require awkward
body postures and introduce the possibly of slig@ind because they are usually
performed in the confined space of a lavatory dndmeom (CNA, 2005). However, the
best description of the variables present whenitgth patient was given by Larese and

Fiorito (1994) as twisting-turning, lowering, pusipulling, prolonged standing, heavy



lifting, frequent lifting, slipping, bending, andting (normal). From this list, one can

then understand why Caley and Janizewski (199%d&téMost back injuries are not the
result of a one-time incident but of cumulativeutrea caused by three primary categories
of factors: general health, organization, and peabktactors.” However, these individual
categories do not stand alone. Factors interabt mitltiple others across categories,
influencing and ultimately defining the complexkag&nown as Patient Handling

Operations. Some common factors are (Hignett aoddRadson, 1995; ANA, 2003;

Lloyd, 2004):
e Physical Space e Patient (Load) compliance, mobility, size
e Management Support e Equipment (design, availability)
e Time/Urgency e Furniture (design, maintenance)

e Assistance (sought/available)

Caregiver (attitude, experience, training)
Additionally, groups like the Back Action Cooperxati(BAC) found that there was no
standardization of work environments, especialligagme healthcare, and that the lack of
room and maneuverability often interferes with miés to use good body mechanics and
equipment (Janizewski and Caley, 1995; CNA, 200%her problems resulting from
organizational issues can be characterized as meethatress of little control over work
performed, low status, and anxiety about being hetsbuntable for outcomes not within
their control (Janizewski and Caley, 1995). Howesiace 1996, both international and
domestic agencies have published guidelines addgessme of these issues. Table 2

shows guidelines by agency, by year.
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Table 2

Guidelines relating to patient handling issues

Guideline Agency Year
RCN code of practice for patient handling * Royall€ge of Nursing (UK) 1996
No Lift, No Injury (Policy) * Australian Nursing Feeeration (ANF) 1998
Guidelines for Nursing Homes: Ergonomics for the Occupational Safety and Health 2003
prevention of musculoskeletal disorders Administration (OSHA)

Occupational Safety and Health
Patient Handling Solutions T2Ed.) Department of the New York State Public2003
Employees Federation (PEF)

Work techniques in lifting and patient transferg (b * National Institute for Working Life

Kjellberg) (Sweden) 2003

How to Evaluate Safety and Health Changes in the National Institute of Occupational Safety 2004
Workplace and Health (NIOSH)

Designing workplaces for safer handling of patients

residents. In: Back Injury among healthcare Workersvlctorlan WorkCover Authority (Canada) 2004

Overtime and Extended Work Shifts: Recent findiogs National Institute for Occupational Safety 2004
illnesses, injuries, and health behaviors and Health (NIOSH)

Back Injury Risk Control for Healthcare Facilities CNA (commercial insurer) 2005

National Institute for Occupational Safety 2006

Safe Lifting and Movement of Nursing Home Residents and Health (NIOSH)

* International Agency

Finally, when examining the patient handling problas a whole, even with all
the effort, research, collaboration, and develapédelines, it continues to be a major
problem. Many reasons can be given for this, betafithe most obvious is that we still
do not understand all of the factors that direatigl/or indirectly influence a patient

handling lift.
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Methodology

A descriptive methodology was chosen to incorpoaatenuch of the complexity
and variability of the patient handling settingpassible (Richardson and Hignett, 1994)
in an effort to address all factors affecting aqudtlift. Using the modified grounded
theory method, a model was developed. This modelad a systematic research
approach for the allocation and analysis of quahtadata for the purpose of generating
exploratory theory (Chenitz and Swanson, 1986; Mord 997; Bader and Rossi, 2002)
and subsequent future research. This was achigvegsbematically and intensively
analyzing data, often sentence by sentence andebsaphrase (Strauss, 1987, Morgan,
1997). It relies on structured and unstructuredrinews, focus groups, observations and
other sources of primary data (Morgan, 1997; Baaer Rossi, 2002), which were
obtained by questioning, diagramming and otherrtiggles that have been suggested for
participatory ergonomics projects and evaluatiaggon, 1991, Holman et al, 2006).
Additional information included data generated fromrses’ perceptions of manual
handling operations (Hignett and Richardson, 1896h as lifting, transferring, and/or
repositioning patients relative to personal bodthess (Nelson, 2003), environmental
factors (Hignett and Richardson, 1995; CNA, 200Bn&ho et al, 2006), and
psychosocial risk factors (Devereux et al, 1999 Kuist, 2006; Hignett and Richardson,
1995). Figure 1 shows the conceptual model for @sgjon of the study, which is similar

to the Hignett and Richardson (1995) model:
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Define
Interest
Areas

Observation
Preliminary
Analysis

Unstructured
Interviews of
Nurses

Focus Group 1:
Supervisor, Doctor,
Administrator, Nurses

~_-

Refine Interaction Model Using Focus Group 2: Form Initial Factor
Affect/Effect Criteria Nurses Only List from Group,
Interviews, Literature,

—
. ~_~

- . i Modify Factor List into Struct.ured
Contlnu_e Vahdatm_m of V\(orkmg Working Interaction Intery|ews of
Interaction Model: Interviews, Model Nursing
Conferences, Symposiums, Forum Instructors

Figure 1:Conceptual model of study progression.

From the model, unstructured interviews were cotetliwith currently practicing
staff nurses, retired nurses, and individuals wioanonce practicing staff nurses but
have completed an advanced degree and since Haaredaother position within
healthcare. Next, observations of two hospitatdirac, and a nursing home were
performed and assimilated into a series of inteaesas for which literature was
collected. The first focus group was then conduetgd six people, all from different
medical organizations: one doctor, one administraioe nurse administrator
(supervisor), and three staff nurses. This group sedected for the specific purpose of
open conversation without potential retributionefiéfore, no one within the group had
met before or experienced organizational overlapifor meeting the exam or
educational requirements of the Alabama Board asMg. All personal information was

kept confidential. First names and generic posivene used during the discussion of
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general topic areas relating to patient handlimgnithis session, an initial factor list was
formed and compared against the existing literdiureompleteness. Structured short
interviews were then performed with college nursmgjructors from Auburn University
and University of Alabama Birmingham regarding eatrmethods taught and soliciting
their views concerning influential factors. Fronstinformation, the list was modified
into an interaction model and Focus Group Two weld bsing the same criteria as
before except all five participants were staff gtsT'he purpose of this group was
primarily to answer two questions: (1) Is this #dranodel; (2) How could continued
validation and subsequent quantification of thé&umficing factors be accomplished. All
information was then combined into the current wagknteraction model, which is still
evolving as more information becomes available abwirelationship of individual

factors to patient handling and each other.

Results

The areas of interest defined early in this prodéssted this descriptive study.
This is because many of the areas have not beepsty quantified in literature; and
therefore, there was no definite understandindgp@i true relationship to the patient
handling problem. Interestingly, these variablesall openly discussed as major to
minor confounders in both general conversationiandurnals. Table 3 presents a listing
of 16 general areas of interest with brief inforimatfocusing on the area’s history and
multiple factors of influence on patient handlidgNA, 2003; CNA, 2005; Hignett and

Richardson, 1995; Lloyd, 2004; Wolf, 2006).

14



Table 3

General influence areas relating to the patientlag problem with description

Influence Areas

Description

Patient Characteristics

Patient characteristics suchgetient height, weight, and boqy
shape become significant factors in the contextpafient
handling (ANA, 2003; CNA, 2005). Also, the humardigdas
an asymmetric distribution of weight and does naivige
stable “handles” to grip its load (Nelson et al)28; Marras
2005). In some circumstances, a patient can offaited
levels of assistance in moving themselves, i.e.retegf
dependence, but depending on their current cognisitate]
some may have limited or no communication abiligusing
them to become agitated or combative, ceasing tperate
(ANA, 2003; CNA, 2005)

Caregiver Characteristics

Sociodemographic variables including age, gendircation,
nursing experience, ward experience, history obrphback
injury, and nature or cause of the injury were @ered
(Gimeno et al, 2006). Age and nursing/ward expegenave
not been found to be significant factors in predgtinjury
(Fuortes et al, 1994; Engkvist et al, 2000; Engkv&O06;
Gimeno et al, 2006). Personal risk factors are knaav be
poor body mechanics, alcohol abuse, smoking, pregha
obesity, previous back injury, osteoporosis, poatrition,
lack of exercise, severe job stress, and emotiboale stres
(Caley and Jenizewski, 1995).

Quality of Care

The quality of patient care is a topic of greataan with the
‘baby boom’ generation getting older. Further reckais
needed to see if the presence of musculoskeletabtifort in
nurses affects quality of patient care (Menzel e2@04).

Training should involve learning proper techniquésr
evaluation and decision making of patient handbigations,

Training proper lifting techniques, and how to utilize patidandling
equipment appropriately based on the factors ptedéyers
et al, 1993, Spratt et al, 1997).
Nelson and associates (2006) reported that paliandling
Equi equipment was subject rated 96% effective for fhglieable
quipment

situation. There are 11 categories of Patient hagdl
technology (Nelson et al, 2003b; CNA, 2005).
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Environmental Characteristics
(Physical)

Physical and environmental hazards commonly foung
hospitals include slippery floors, electrical hatamoise, poof
lighting, and inadequate ventilation (Triolo, 1988gnett and
Richardson, 1995). Physical environment such asmripo
dimensions and fixed architectural fittings can eps
restrictions on movement and positioning while perfing a
patient lift (Hignett and Richardson, 1995; CNAQB).

Environmental Characteristics
(Event/Task)

Several individual patient handling tasks are adersd high-
risk for producing disorders, such as turning, lath or
dressing a patient; pulling a patient up in bed} tansferring
a patient to a stretcher, bed, chair, or toilet badk (Garg e
al, 1992; Nelson et al, 2003c).

Insurance and Accrediting
Agencies

Insurance  companies, accrediting agencies, fefleral

organizations, and legislative bodies have alltstato take
roles in patient handling. Consequently, insuracmapanies
have been taking a vested interest in healthcgteign for
years by promoting research and interest in thi fand
endorsing technology, which can potentially bendfie
industry as a whole. They have even, in some casded,to
dictate healthcare facility policy by requiring therchase angl
use of a selected patient handling device for thuseng
policies with them.

Workload and Staffing

A typical nurse’'s has a patient ratio dependingtioa care
setting ranging from 12 to 1 down to 4 to 1, pdkeio
caregiver (Menzel et al, 2004). This means thateerage
the RN was required to refocus attention from oatept to
another every 6 to 7 minutes based on workloadeninding
interrupted 3.4 times per hour (Wolf et al, 20@®utinely, a|
hospital staff nurse lifts 20 patients in bed asdist 5 to 1d
patients with transfer from bed to chair in a singhift
(McAbee, 1988).

Work Schedule

Work Schedule in healthcare was described by onapgof
nurses as ‘organized chaos.” Normal schedules havses
rotating to meet the demand of a 24 hour a dayerselay 3
week business.

Safety Culture

Safety culture is believed to be a key predictorsafety
performance and practice of an organization redatio
incident and injury outcomes (Gershon et al, 199&rshon e
al, 1999; Harvey et al, 2002).

Administration Policy/Program

The international nursing community has long redoeph
manual patient handling as a significant occupalidrazard
with the United Kingdom and Australia, having pshkid
official stances (ANA, 2003). Reinforcing, the cbsnefit
ideology stating that it is much less expensivariplement g
comprehensive back injury prevention program tleepaty for
an employee’s rehabilitation from work-related backiries
(Smith, 1995).
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Known psychosocial factors related to nursing atational
shift work of varying lengths (Triolo, 1989), fatig (Hignett
and Richardson, 1995), physical and/or mental abgq
patients, their family members or the doctors (EstBehar ef
al, 1990; Hignett and Richardson, 1995), family psup
(Damkot et al, 1984), cultural differences (Damleit al,
1984), and caregiver role (Damkot et al, 1984;\iEsBehar ef
al, 1990).

Most work-related musculoskeletal disorders amoungsing
personnel are back injuries, although they alstude neck,
shoulder, arm, wrist and knee disorders (Daraisedi, 2003,
Menzel et al, 2004). Subsequently, 62 to 66 péroknurseq
frequently experienced discomfort at or above a erat
severity level in at least one body part (Meyer dhchtaner
1999; Menzel et al, 2004).

Days lost from work due to injury of a specific lyophart were
as follows: shoulders 94 days, knee 76 days, aokl 8@ dayq
(Meyer and Muntaner, 1999). Overall, 60-70% recdwer6
weeks, and 80-90% by 12 weeks. Recovery after lgksves
slow and uncertain. Fewer than half of those imtlials
disabled for longer than 6 months return to workhwhe rate
going to zero after 2 years (Helminger, 1997; Asden,
1999; Lewis, 2002, Menzel et al, 2004). Canadiaia ghowg
injury recurrence rates of 20% in 1 year and 36%r @vyearg
(van Doorn TWC, 1995)

From 1990 to 1996, comparing claims originating nr
nursing service across several states accounte@i3tafo of
the total workers’ compensation costs (Fuortesletl@94;
Meyer and Muntaner, 1999).

\1-4

Psychosocial

Musculoskeletal Injury,
Incidence, Disorder

Lost Time

o

Budgets and Injury Economics

| nteraction Model

The current working model for interactions inclu@®sdirect variables shown in
Figure 2. This model is condensed for overlappie@g, which was fundamentally
reduced to two primary groups, e.g. environment@aaple, with three areas each.
However, indirect variables, which are numerousehaot been entered into the model
and are expected to at least double its complediyn completion, the new model
should yield a better understanding of the deciprmtess a nurse must go through each

time a patient handling activity is performed.
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of Direct Factors

Type of
PT LIFT

Lift Needed,

Figure 2:Interaction model of direct variables (Influencepvat Factors)

Discussion
Over the last 30 years, most efforts to reduce welkted musculoskeletal
disorders in nursing have focused on body mechamddifting techniques. However,
these efforts have consistently failed to redueeritk associated with patient handling
and movement (Nelson et al, 2006). Overall thet#ts to substantiate the continued
practice of training in single person manual ldtiand handling techniques as it has been

the case for many years (Hignett, 1996; Marras, di9899b). Consequently, some experts
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believe that training in proper body mechanics patikent handling procedures should
not be relied upon as the only component of a lngaky prevention program (Owen,
1987; Buckle et al., 1992; Corlette et al., 199@yrdtt, 1996). The best currently
available solution is patient handling equipmeeing widely accepted by both staff and
patients. Current studies show that patient hagdouipment was rated by caregivers as
the most effective aspect of a comprehensive emasoprogram, but it still does not
cover all situations (Hignett, 1996; Nelson et28l06), leaving manual handling the only
option in some circumstances. An example is thertetlare no viable technology
solutions for a high-risk, high volume patient hiamgltask such as repositioning a
patient in a bed or chair (Nelson et al, 2006), leaszing the need for ergonomically
designed workplaces and practices (Andersson £988).

In 2003, Stetler et al. determined that no simplatgn or single intervention
would be effective in solving the patient handlprgblem. Consequently, the complex,
contextual aspect of the work environment cannagbered and has not yet been
completely assessed due to a lack of full undedstgrof all problem variables.
Confounding issues, which limit researchers, atetf&, 2003; Nelson et al, 2006):

1. Nurses notoriously under-report injuries

2. End points in data collection are difficult to deténe due to the length and
nature of the injuries

3. Nursing turnover rates impede data collection &sivsresults

4. Self-reporting is known to allow for under-repogjromission, and selection bias

5. Rotational floating and schedule change make dataction difficult

6. Exposure in previous jobs (pre-existing injury/aim) is difficult to assess.
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These findings suggest that nurses need additicaiaing to fully understand and
participate in ergonomics assessment of their wmokenvironment. Consequently, if
any progress is going to be made in the near fuiiunall be this type of collaboration
which allows us to understand the controlling Valea associated with restrictions and
conditions of patient handling tasks.

Potential limitations

This study was based on a limited population ceesgion of healthcare professionals
within the state of Alabama. Gender and ethnicegg@ntation was not proportional to
current U.S. population (according to census.gdewever, representation was
proportional to the current gender and ethnic pajpuh in healthcare (BLS, 2004) in the
state of Alabama (Alabama Board of Nursing, 208%)ditionally, all results were
examined against known literature including bogleer-review publications, conference

proceedings, and practitioners’ magazine and netices.

Conclusion

Occupational injuries entail great costs for sggiemployers, and employees
(Bigos et al, 1991, Seferlis, 1999, Wolf, 2006)r Rarses, injury can be debilitating
physically, mentally, and socially, because in é&cpnt of the cases, it involves injury to
the back, directly attributed to patient handligthe USA, back pain is the most
common cause of activity limitation in people yoanthan 45 years (Andersson, 1999;
Caley and Janizewski, 1995), the second most freqaeason for physician visits behind
respiratory infection (Janizewski and Caley, 199, fifth-ranking cause of admission

to the hospital, and the third most common causeiafical procedure (Cherkin et al,
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1994; Hart, 1995). It is the third leading caus@loysical limitations and disability, and
annually, back injuries account for approximatelyriillion lost workdays (Janizewski
and Caley, 1995) with about 2% of the US workfdveeng compensated for back
injuries each year.

In this descriptive study, 25 direct factors thdluence patient handling have
been mapped through literature, interviews, andgagroups in an effort to understand
the magnitude of the problem from a nurse’s petspge(Owen, 2004). However, this
list is incomplete. Findings suggest that nursesiragditional training to fully
understand and participate in ergonomics assesshémir work and environment.
Consequently, the unique work environment of nyrsesibined with high levels of risk
and environmental hazards, warrants closer colélmor between ergonomists and direct
care providers (Nelson et al, 2006) with the gdadreventing occupational back strain
(Fuortes et al, 1994) through better understandirige variables controlling the
restrictions and conditions of patient handlinksas
Proposed Research

The research proposed here is based on thid & direct variables and seeks to
provide two things. One is to develop a hierarchiyrmportance for the variables, which
control a lift. Second is to examine existing digfiin literature beyond technique.
Specifically, to understand the effects of spastricion (one variable) on a lift and
guantify it in terms of increased risk based onuhebstructed lift. This study was a
section of part one of a two part study lookinghat restriction and conditions which
influence patient handling. The goal was to deteanby setting, the specific conditions

or restrictions that confound a patient’s lift. Fr¢his, a questionnaire was developed and
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distributed to determine characteristics, attributand weight of these confounders as
well as to determine the general health of theewitaking the survey. These
characteristics included both dependent and indbpervariables for analysis.
Independent variables were medical setting, saetysion, previous on-the-job injury,
and availability of patient handling equipment. Begent variables were location and
type of lift, distribution of time, physical resttions, and influencing factors. The
approach used was similar to a Delphi study whamk experts are used to develop
and guide the study (Last & Fulbrook, 2003). Theosel step in this study is to examine
existing deficits in literature beyond techniqupeS&ifically, the goal is to understand the
effects of space restriction (one variable) orftahd quantify it in terms of increased
risk based on the unobstructed lift through a bicmaaical laboratory study. This
variable was chosen due to its prevalence in ireets and focus groups and its absence
in literature. The research is postulated on thiethat quantification of this variable
will yield some possible guidance for settings thatrently are inappropriate for

mechanical assistance when performing a patiént lif
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CHAPTER 3
A HEALTH COMPARISON OF ALABAMA NURSES VERSUS U.S., U.K,,

AND CANADIAN NORMATIVE POPULATIONS

Introduction

The demand for healthcare workers, especially suisédoecoming critical as the
general population is increasing and the currenking cohort of nurses is aging. The
profile of the American population continues to gleter as life expectancy continues to
extend (ANA, 2003). The U.S. Census Bureau progettiat those aged 65 years and
older would comprise an estimated 12.64% of the population in 2005. This
projection also estimated that those 55 years &fet would constitute 22.97% of the
population (US Census Bureau, 2002) and with régpdeealthcare, with increasing age
comes declining health and increased need fortheate workers. An equally important
factor is that an estimated one half of the curnemsing population is expected to retire
in the next ten years (Berliner & Ginzberg, 2008gBiaus, Staiger, & Auerbach, 2003)

The resulting burden that will be placed on anayechallenged U.S. healthcare
system is now starting to be realized, causingtgr@acern over the future of the
healthcare industry to meet the demands for ses\{iBerliner & Ginzberg, 2002;
Holman, 2006). General health of the populationbesome a major health concern,
especially issues related to weight. The rate aklase of body mass index (BMI) in the
U.S. is so rapid that a new BMI classification, $tates, has been added approximately
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every three years since 1986 (Marras, 2005; CDU4R@ith no region of the U.S. being
an exception. Increased BMIs of patient populatimg increased BMIs of nurses can
potentially increase the risk for musculoskelet@hiy among nurses. Consequently,
concerns over nurses’ personal health, fithesduoy, risk of injury and ability to remain
in physically and emotionally demanding jobs aresmetting national attention.
Questions of how and why occupational injuriesaeurring, as well as how to address
the high occupational burnout rate, are now be#gtgated more than ever. Issues of
work environment, job culture and personal heatimame a few, are “hot topics”,
because of the need to determine why this impogamip of workers is either leaving
the profession early before retirement or is unéleontinue to working due to injury.
Currently, 40% of occupational nursing injures atteibuted to some type of
manual material handling (MMH). In the healthcardustry, this refers to activities such
as moving, repositioning and/or transporting ofgyds, transporting or moving carts or
trays, changing or transporting of bulk linen, ébc2005, a report issued by CNA (2005),
an insurance company, stated that individuals pmifag patient transfers can have
increased susceptibility to back injury or othguig due to personal characteristics.
Consequently, characteristics (sociodemographiabkes) believed to increase
susceptibility include age, gender, education, ingrexperience, ward experience,
history of prior back injury, and nature or causéhe injury were examined by Gimeno,
Fedlknor, Burau, and Delclos (2006). Results dertnatesd both age and nursing/ward
experience were not significant factors in predgtinjury (Fuortes, Shi, Zhang,
Zwerling, & Schootman, 1994; Engkvist, Wigaeus HjeHagberg, Menckel, &

Ekenvall, 2000; Engkvist, 2006; Gimeno et al., 2006&wever, prevalence of injury
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does increase up to age 65 (Andersson, 1999). Gearadealso found not to be
significant (Fuortes et al., 1994), but this coéskewed by selection bias due to having
a limited pool of potential male subjects in a higalemale dominated profession
(Garrett, Singiser, & Banks, 1992; BLS, 2004). Hinabesity was found to be a
significant risk factor for back injury with oneusly stating an odds ratio (OR) as high as
3.2 (Venning, Walter, & Stitt, 1987; Daltroy, Larsa& Wright, 1991; Fuortes et al.,
1994). However, since obesity was gauged using BMY/in each of the studies, and

BMI is known not be an absolute indicator of heallie actual health of the personnel in
the study could not be stated due to no establishedline/reference. Hence, the goal of
the study presented here was to gain an underatanfliihe general mental and physical
health of Alabama nurses by comparing them to #repal U.S., Canadian, and United
Kingdom (U.K.) populations in order to determinbaseline of personal health for this

important working class.

Methodology
The objective of this study was to determine andgaratively evaluate the

mental and physical health of nurses to known gemEpulations. For this purpose and
considering regional components of future relatadiss, Alabama was chosen to be the
testing population. The study was executed usikigoavn survey instrument, i.e. Short
Form 36 question (SF-36©, 2006). This instrument selected due to its established
validity and reliability (Ware & Sherbourne, 199%chorney, Ware, & Raczek, 1993;
McHorney, Ware, Lu, & Sherbourne, 1994; Ware, Kekin& Keller, 1994; Ware,

Kosinski, Bayliss, McHorney, Rogers, & Raczek, 1.98&re & Kosinski, 2005), wide

25



use (Watson, Firman, Baade, & Ring, 1996; Jenkin€oilter, & Wright, 1993;
Jenkinson, Stewart-Brown, Peterson, & Paice, 1B98ns, Fielder, & Littlepage, 1995;
Mishra & Schofield, 1998), and available normafpapulation data: U.S. (Ware &
Kosinski, 2005); Canadian (Hopman, Towheed, & Aassiades, 2000); U.K. (Jenkinson
et al, 1993; Jenkinson et al, 1999). The SF-36®dspyrighted product of QualityMetric
Incorporated from which a license was obtainedtit study and subsequent
publication. The survey is composed of four phylsacal four mental variables/scales,
which are tabulated from the 36 base questionsnfnese eight combined variables/
scales, a composite physical and mental healtle ss@ssessed for the person, group, or
population. A breakdown of the SF-36© componentsgjligstion are shown in figure 3.
Additional non-identifiable sociodemographic infation was collected including

height, weight, age, sex, years of experience el of healthcare organization.

Summary
ltems Scales Measures
3a. Vigorous Activities
3b. Moderate Activities
3c. Lift, Carry Groceries
3d. Climb Several Flights
Climb One Flight H . 2
O R Ko Physical Functioning (PF)
3g. Walk Mile /
3h. Walk Several Blocks
3i. Walk One Block
3j. Bathe, Dress
4a. Cut Down ‘ﬁnC]e /PhySIca]
4b. A lished Less — ————— )
4e. Limited n Kina-——————= Role-Physical (RP) Health
4d. Had Difficulty:
7. Pain-Magnitude ———— — : P
& Paininietfers— Bodily Pain (BP)
1. EVGFP Rating
11a. Sick Easier \\\
e i SR
11b. As Healthy —————————= General Health (GH)*
116’ Health To Gel Warse ————
11d. Health Excellent
Qa. Eep.’Life\ﬁ
9e. f H *
S, W bn————— Vitality (VT)
9. Tired
6. Sccial-Extent—m———n+—— i i i *
S0, Soo et ———————— Social Functioning (SF) \Mental

5a. CutDown Time——me e
Seesees Sy

5b. Accommishidiais_______j_ Role-Emotional (RE) )Health
5c. Not Careful

9b. Nervous
gc. Down in @
9d. Peaceful

: ——————————= Mental Health (MH)
of. B\ueiSM

Sh. Happy

*  Significant correlation with other summary measure.

Figure 3:SF-36 Model (Ware & Kosinski, 2005).
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Administration of the SF-36© was accomplished viaaed copy mailer with pre-
paid self-addressed return envelopes enclosednalie methods of return were via fax
or email. A deadline return date of six weeks wlasgd on the survey. A reminder
postcard was sent two weeks after the initial sunaailing, which contained a basic
reminder to complete and return the survey ancchugpawebsite address. The website
was available for anyone who had misplaced theiresufor download of an electronic
copy. All received surveys were categorized as fignwmus.” No returns were received
as “confidential” emails.

The health status of registered nurses in Alabanstate with high cardiovascular
and diabetes morbidity rates, was investigate@donparison purposes (UAB, 2003;
Gardner, 2007). Alabama ranks number 1 in diab@wtential subjects were chosen
randomly by computer at the Alabama Board of N@gd$mm the pool of approximately
49,000 registered nurses in the state of AlabamlacBon was based on one criterion:
subjects must have been registered with the Alati2maad on Nursing for at least one
year. One thousand nurses were randomly selechesinimber was based on the
number of returns needed to gain statistical sSicamice relative to the minimum
expected return rates, which traditionally are agpnately 10% (Nelson, 2005).
Approval for the study was received, prior to datfiection, from the University’s

Institutional Review Board (IRB) for Human SubjettdResearch.

Results
This study was approved by IRB in October of 2008 was completed in May

of 2006. A total of 101 returns (10.1%) were reediwith 87 having completed the SF-
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360©. All information recorded was categorized d&@ported. To verify that
respondents were actively working, data on typengploying healthcare organization
were collected. Health status for each subjectasasssed using the SF-36© data with
all items and scales being scored from 0-100 with ieing the best possible score.
Results were mean age- and gender- standardizearamiesented in Table 4. All
statistical analyses were performed using SAS®.89All data and results displayed in
Table 1 are based on nonparametric analysis. Hesgerting of the percentage of the
samples exceeding the upper (ceiling) and lowep(jl95% confidence interval are
displayed in order to gauge the group’s distributiurther analysis by healthcare

organization yielded no significant informationatsd to SF-36© data.

28



Table 4

General statistics of SF-36© scores by age for amah nurses (n=87), age- and gender-

standardized
Ace. Yr Physical Role Bodily General Energy / Social Role Mental CIO):‘lyséflilnt Col:/‘r[ler::slent
=2 Function Physical Pain Health Vitality Function Emotional Health P -omp

Scale Scale

25-34 (n=15)

Mean Score 95.0 85.0 82.5 72.0 53.0 90.0 933 77.6 534 49.9

SD 8.7 335 9.8 9.1 12.5 16.3 14.9 13.7 57 9.1

95%CI

% at floor

% at ceiling

3544 (n=21)

Mean Score 84.8 88.1 74.5 72.6 55.7 81.5 82.5 76.8 51.7 48.8

SD 244 31.2 233 259 20.0 215 309 18.8 9.6 9.8

95%CI 73.8-95.7 74.1-100 64.1-85.0 61.0-84.2 46.7-64.7 71.9-91.2 68.6-96.4 68.3-85.2 47.3-56.0 44.5-53.2

% at floor 4.8 9.5 14.3 19.0 14.3 9.5 19.0 23.8 14.3 19.0

% at ceiling 38.1 61.9 28.9 38.1 38.1 42,9 52.4 28.6 28.6 333

45-54 (n=31)

Mean Score 89.8 86.3 71.1 75.8 63.2 79.0 74.2 76.8 53.6 47.8

SD 13.2 30.8 23.0 17.0 18.2 249 40.1 14.0 7.9 10.7

95%CI 85.0-94.7 75.0-97.6 68.6-85.6 69.6-82.0 56.5-69.9 69.9-88.2 59.5-88.9 71.6-81.9 50.7-56.5 43.9-51.7

% at floor 16.1 12.9 38.7 19.4 323 323 22.6 29.0 19.4 323

% at ceiling 48.4 77.4 54.8 35.5 58.1 41.9 64.5 51.6 41.9 54.8

55-64 (n=30)

Mean Score 71.5 70.8 66.6 70.2 56.8 75.8 75.6 70.5 475 47.9

SD 33.8 44.6 29.9 264 249 29.5 40.1 21.9 11.9 11.9

95%CI 58.7-84.3 53.9-87.8 55.2-77.9 60.2-80.2 47.4-66.3 64.6-87.0 60.3-90.8 62.2-78.9 43.0-52.0 43.4-52.4

% at floor 30.0 30.0 26.7 333 36.7 333 26.7 26.7 36.7 30.0

% at ceiling 60.0 66.7 46.7 46.7 46.7 56.7 70.0 46.7 60.0 46.7

All ages (n=187)

Mean Score 82.6 81.3 73.2 729 58.6 79.2 71.8 74.7 51.0 48.2

SD 25.7 36.6 254 224 20.6 253 36.9 18.2 10.0 10.7

95%CI 77.1-88.1 73.5-89.1 67.8-78.6 68.1-77.6 54.2-63.1 73.8-84.6 69.9-85.6 70.8-78.5 48.9-53.2 45.9-50.5

% at floor 19.5 19.5 36.8 264 36.8 28.7 31.0 345 26.4 333

% at ceiling 62.1 75.9 49.4 52.9 552 57.5 69.0 54.0 57.5 552

SD = Standard Deviation

CI = Confidence Interval;

Floor = Percentage of sample exceeding lower CI
Ceiling = Percentage of sample exceeding upper CI

Reliability of the data was accomplished using @aarh Coefficient Alphas and

Pearson Correlation Coefficient procedures for edche eight scale outcomes. In each

case, scale outcomes had acceptable raw alphagcange 0.7887 — 0.9519).

Additionally, the Pearson Correlation Coefficiemb@edure was also found to have

acceptable results in all outcomes.

Following confirmation of validity, the data wergatified for comparison.

Examination of the gender distributions reveal@lisproportional amount of females
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reporting in the study, 92.0%. However, this issistent with the male to female

percentage for the U.S. registered nursing pomulatvhich has been reported to be

92.2% females (BLS, 2004). Therefore, in orderdioi@ve an accurate assessment of the

current nursing population’s health, results of ésrespondents were analyzed.

Subsequently, gender stratification found 80 of§Ae@espondents were female. Table 5

shows the female stratified data mean age- andegestindardized. The number of male

respondents yielded a sample size (7) that waktodor further statistical analysis.

Table 5

General statistics of SF-36© scores by age for ferAdabama nurses (n=80), age- and

gender- standardized

. . . Physical Mental
Physical Role Bodil General Energy / Social Role Mental
Age, Yr Furi/ction Physical Painy Health Vitallgii,y Function Emotional Health Conjponent Conjponent
Scale Scale
25-34 (n=4)
Mean Score 93.8 100.0 83.8 72.5 52.5 90.6 91.7 76.0 55.1 48.8
SD 9.5 0.0 10.9 104 14.4 18.8 16.7 153 4.7 10.1
95%Cl
% at floor
% at ceiling
35-44 (n=19)
Mean Score 83.2 86.8 72.9 70.3 55.3 82.2 82.5 75.6 50.9 48.8
SD 25.2 327 23.7 26.1 20.0 21.0 32.1 19.4 9.9 10.0
95%CI 71.0-95.3 71.1-100 61.5-84.3 57.7-82.8 45.6-64.9 72.1-92.3 67.0-97.9 66.2-84.9 46.2-55.7 44.0-53.6
% at floor 21.1 15.8 26.3 31.6 26.3 15.8 26.3 21.1 26.3 31.6
% at ceiling 42.1 84.2 31.6 47.4 47.4 47.4 73.7 31.6 36.8 36.8
45-54 (n=28)
Mean Score 89.5 85.7 77.8 76.8 64.1 79.9 774 77.4 53.5 48.6
SD 13.5 322 23.0 16.7 16.4 23.7 38.5 13.7 8.1 10.2
95%Cl 84.2-94.7 73.2-98.2 68.9-86.7 70.3-83.3 57.7-70.5 70.7-89.1 62.4-92.3 72.1-82.8 50.3-56.6 44.6-52.5
% at floor 14.3 14.3 35.7 32.1 28.6 32.1 17.9 32.1 17.9 28.6
% at ceiling 46.4 78.6 57.1 35.7 42.6 429 67.9 53.6 393 57.1
55-64 (n=29)
Mean Score 70.7 69.8 66.2 70.2 56.4 75.9 74.7 70.8 47.3 479
SD 34.1 45.0 30.4 26.8 25.2 30.1 40.5 223 12.0 12.1
95%CI 57.7-83.7 52.7-86.9 54.7-77.8 60.0-80.4 46.8-66.0 64.4-87.3 59.3-90.1 62.3-79.2 42.7-51.8 43.3-52.5
% at floor 31.0 31.0 27.6 27.6 379 345 27.6 27.6 379 27.6
% at ceiling 58.6 65.5 48.3 48.3 44.8 58.6 69.0 483 58.6 48.3
All ages (n=80)
Mean Score 81.4 80.9 72.7 72.6 58.6 79.5 78.3 74.5 50.7 48.4
SD 26.4 37.4 25.9 22.8 20.8 253 36.8 18.5 10.2 10.7
95%CI 75.5-87.2 72.6-89.2 67.0-78.5 67.6-77.7 54.0-63.3 73.9-85.1 70.2-86.5 70.4-78.6 48.4-53.0 46.0-50.8
% at floor 21.3 20.0 37.5 27.5 36.3 28.8 30.0 35.0 26.3 325
% at ceiling 60.0 76.3 50.0 53.8 56.3 57.5 70.0 53.8 57.5 56.3

SD = Standard Deviation
CI = Confidence Interval

Floor = Percentage of sample exceeding lower CI
Ceiling = Percentage of sample exceeding upper CI
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Results for the female data were then tested agdimes most current known
normative population data, which were collectedrfrb998-1999 (Jenkinson et al, 1993;
Jenkinson et al, 1999; Hopman et al., 2000; Wateo&inski, 2005). The two additional
comparison populations were chosen for severabrsas

1. The UK and Canada are socially similar to the US.

2. Population data were published and readily avaslabl

3. Through research, literature, and industry (healc benchmarking sessions,
many of the same problems in nursing were shoveaxist in all three countries.

4. Given the mutual similarities/status, it is readwaato make comparisons
between the health of U.S. Alabama nurses and Ga&hadian, and U.K.
normative populations in that each has been undeydern healthcare system for
many years. Additionally, minor differences werepested in each country’s
population data due to cultural and healthcareesystifferences. However, none
were found to be significantly different.

Figure 4 illustrates the eight outcome scores éandle Alabama nurses compared to the

U.S., Canada, and U.K nursing populations.
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Figure 4 Female Alabama nurses (light gray) compared witimaive

female US (medium gray), Canadian (white), and bl&gk) populations.

Deviations from the normative populations were tls@amined using Z-statistics at a
significance level of 0.05. Results showed thre&cames to be significant: physical
functioning, bodily pain, and social functioningorFeach of these outcomes shown in
Table 6, the t-value indicated female Alabama rainsehis study had worse health than
one or more of the normative female populationsighificance. For each outcome, the
associated-value andp-valuefor the population are displayeBurther, Table 3 gives a
stratified breakdown of the three outcomes by agerder that individual differences

may be seen.
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Table 6
Significant Comparisons of female Alabama nursdd3pCanadian, and UK female
populations by age

Social Functioning

Alabama Nurses United Kingdom

Age (Comparison Group) (t, = 2.58,p=0.012)
25-34 years* 90.6 87.7
35-44 years 82.2 86.7
45-54 years 79.9 87.0
55-64 years 75.9 85.9
All Ages 79.5 86.6
Physical Functioning
Age Alabama Nurses United Kingdom Canada
9 (Comparison Group) (t,=2.47,p=0.016) (t,=2.29,p=0.025)
25-34 years* 93.8 92.9 90.9
35-44 years 83.2 89.4 90.1
45-54 years 89.5 84.8 86.6
55-64 years 70.7 74.8 79.9
All Ages 81.4 87.5 83.5
Bodily Pain
Age Alabama Nurses United Kingdom  United States
9 (Comparison Group) (t,=3.68,p<0.001) (t,=2.12,p=0.037)
25-34 years* 83.8 82.1 79.6
35-44 years 72.9 79.4 74.9
45-54 years 77.8 77.4 72.1
55-64 years 66.2 75.0 66.6
All Ages 72.7 79.5 73.3
* The size of sample (n) was not large enough ppett any conclusions

Discussion
The goal of this study was to evaluate the hedlthne group of nurses compared
to the U.S., Canadian, and United Kingdom (U.K pydations to determine a baseline of
overall health. For this purpose, a survey was agttared to collect mental and physical

health information with sufficient sociodemograpimtormation to stratify the results.
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Results confirmed nursing is a female dominatediegsion in Alabama and in the U.S.,
92%. Comparisons to the most current available,\ C&nadian, and U.K. populations
found health deficiencies in outcomes of physioaktioning, bodily pain, and social
functioning among Alabama nurses relative to thesenative populations, particularly
in the 35-44 year age group. Further, althoughghasip had consistently poorer health
in all three outcomes, specifics as to why thisuoad have yet to be determined. Upon
discussions with research members and focus grplgssible but not verified reasons
for the reduced health status are:

1. Most nurses’ initial jobs out of school have bekaven to be heavily slanted
toward patient handling tasks, which become lesguent as they become more
integrated into all aspects of healthcare eithesdayjority or qualification. Since
physical stress associated with patient transferaaual material handling
activity, is known to be cumulative in nature, teeuced physical health and
bodily pain seen in respondents age 35-44 coultlresult of the effects of
cumulative physical job stress.

2. The health of nurses follows the same decliningdri@ physical fitness of the US
population reported by numerous public health ogions (Mokdad, Marks,
Stoup & Gerberding, 2004; Sturm, 2005). Hence, eairsay be less physically fit
than those in previous decades and/or generapossibly resulting in a quicker
decline of physical health in early to middle-agelthood. Results seen from this
type of trend could potentially correspond to loyhysical, mental and social

function of the individual and could explain Tablewhich shows respondents in
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the 35-44 age group as the only group that is sterdly lower in all three
significant outcomes.

. Another possible explanation for the decline inltinestatus in this age group may
be attributed to the demands of work and familyrd¢a may become
overwhelmed by the pace and hours (12 hour shiftspmbination with family
responsibilities for young children that are comnmothis age group. This could
result in stress, which has been shown to causeiety of personal issues both
mental and physical.

. In addition, the increased Body Mass Index (BMDrid in all ages in the US
since 1986 are considered strong predictors ofdtien’s overall health and
fitness by many public health professionals. Hetwe,decades of data show a
constant decline of health in the US. This trend aigo seen in many of the
stratified age groups of nurses during this st&tyme supporting data for this
relationship can be seen in Table 7, where subjBdi$ have been stratified by
age. In both the total group and the female paditis, the age group 35-44 years
shows the highest average BMI. Additionally, thisup also has the lowest
percentage of “healthy” individuals and the higHesel of obesity. Perhaps
nurses in this age category have multiple respditigid at home and work and

are unable to attend to their own health and fémeeds.
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Table 7

Alabama nurses Body Mass Index (BMI) from self-repeight and weight by age by
category.

All Subjects

Counts by Category
Age Average BMI Total Coqnt Healthy Overweight Obese Extremely Obese
(SD) (not reporting) “|8.5-24.9” “)5.0-29.9” “30.0-39.9” “>40”
() (%) (%) (%)

25-34 years* 28.88 (7.28) 5(0) 1 (20%) 2 (40%) 1 (20%) 1 (20%)
35-44 years 29.78 (6.89)+ 20 (1) 4 (20%) 7 (35%) 8 (40%) 1 (5%)
45-54 years 27.07 (5.34) 28 (3) 11 (39%) 10 (36%) 6 (21%) 1 (4%)
55-64 years 29.03 (5.63) 26 (4) 6 (23%) 10 (38%) 9 (35%) 1 (4%)

All ages 28.52 (5.97) 79 (8) 22 (28%) 29 (37%) 24 (30%) 4 (5%)

¥2002 US average 28.0 (CDC, 2004)
Female
Counts by Category
Age Averasgg — Lisiz) Coqnt Healthy Overweight Obese Extremely Obese
(SD) (not reporting) “18.5.24.9” “25 0-29.9” “30.0-39.9” “>40”
(%) %) %) )

25-34 years* 26.02 (4.00) 4(0) 1 (25%) 2 (50%) 1 (25%) 0 (0%)
35-44 years 29.92(7.17) 18 (1) 4 (22%) 6 (33%) 7 (39%) 1 (6%)
45-54 years 27.16 (5.41) 27 (1) 10 (37%) 10 (37%) 6 (22%) 1 (4%)
55-64 years 29.13 (5.73) 25 (4) 6 (24%) 9 (36%) 9 (36%) 1 (4%)

All ages 28.44 (5.96) 74 (6) 21 (28%) 27 (37%) 23 (31%) 3 (4%)

* The number of sample (n) is not large enough to support any conclusions
§ 2002 US average 28.2 (CDC, 2004)

Potential limitations

This study was based on a self-selected limitedifadipn cross-section of 87
nurses of a possible 1000 nurses, which had beelonaly selected from the pool of
49,000 nurses registered/licensed in the statdaifafna. With 87 participants, the
minimum sample needed to insure statistical powethfe unstratified (population)
results was achieved. However, stratified resuétsndt reach the minimum sample size
for all groups to support definitive conclusion®abrelationships between groups.

Specifically, since the 25-34 age group did notehswfficient response to support
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individual or comparative analysis to other stratifgroups, the speculative reasons in
the discussion remain tentative. Therefore, adufioesearch is obviously needed to
further address and/or clarify these preliminangliings. The findings do, however, raise
serious concerns about the health of the nursingfaae in general and their ability to
continue delivering healthcare to an aging popothati

Other limitations and concerns related to self-repg (Garrett et al., 1992,
Holman, 2006) include: (1) low response rates, Wingise a question of whether
“selection bias” has occurred, since only 5 nursgponded in the 25-34 age group; (2)
the possibility of omissions in self-reported dateestions thus impacting accuracy and
completeness; (3) response bias, which is a knesueiwith performing surveys in
healthcare. Specifically, problems known to exighwsurveying nurses relate to under-
reporting injuries and events leading to injury éé@een widely reported in multiple

studies (Stetler, Burns, Sander-Buscemi, Morsi,r&r@®vald, 2003, Nelson et al., 2006).

Conclusion

The Alabama nurses’ scores presented here foighe @utcomes and two
summary measures of the SF-36© are similar to tnmative nurse population data for
the US, Canada and UK. However, three of the eigttomes showed a significant
difference between Alabama nurses and at leasbote normative population groups,
and in each case, Alabama nurses had significauattge health. For the areas which
differ, each seems to be potentially linked to cammhysical stressors found in
healthcare settings (Holman, 2006) and their cutivelaffect. For example, frequent

patient transfers and/or heavy lifting (greatentb@lbs or 22kg) could potentially result
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in greater bodily pain than normally experiencedhl®yaverage person. However, other
results show personal health factors such as BMAfabama nurses have the same
increasing trend as the general U.S. populatiars tfuestioning the amount of increased
risk for injury a nurse has due to personal chargtics. Hence while only future
research can answer that question, this study ploggles some limited insight into the
health of a segment of the nation’s nursing popatafl he findings raise serious
concerns about the health of the nursing workfardbis sample and their ability to
continue delivering healthcare over time. Admiragtrs and policymakers need to
consider the importance of the findings as thegtecio nurse retention. Influences on
health status need to be discussed. For exampléyttve hour shift, which is the
common shift schedule in nursing, requires exterpmtetessional decision-making,
physical and emotional demands that may impactteshift-work also influences
social functioning of workers (Monk & Folkard, 1992osta, 2003). An aging nursing
workforce may not be willing to risk injury and regtye influences on health status
associated with the demands of the professionrdteve shift schedules with fewer
hours and careful consideration of the demandsiimg jobs should be topics of
discussion in all institutions interested in propkrcement of their nurses for nurse
retention.

One recommendation for nursing education involhesieed to provide essential
instruction to students on maintaining their heakhthey perform in their chosen career.
Education is needed not only with regards to @&itibinking and decision making in the
professional nursing role but also in how to managsonal mental and physical health

as related to the everyday rigors of their futotesj Simply, education should provide
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realistic information on the job requirement, pbksimpact on physical, mental and
social functioning, and the appropriate copinggool

The future role of the healthcare industry in th& Wvill only increase as the
population ages. Therefore, it is essential to tstdad issues related to health status of
the major employee group, i.e. nurses, in ordsuttain the consistent, uninterrupted
contributions of these workers over their careers.
Future Research

This study has shown significant differences amanges from three different
general populations, but it questions if this difece is uniform throughout the U.S.
Additionally, questions have been raised as tdebel of influence a nurse’s personal
characteristics have in on-the-job injury. In eaake, future research is needed to define
and understand associated personal and environiniskiato prevent occupational
injury and iliness and burnout. Finally, reseaicheeded to explore the three outcomes
for which nurses in this sample were shown to fexeduced health status. Only through
further research to define the specific influendiagtors affecting these outcomes can
proper countermeasures be developed and subsequpliegtand procedure

recommendation be made for improving overall hestifttus of this valued group.
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CHAPTER 4
THE EFFECTS OF JOB ENVIRONMENT AND CULTURE ON PATIE NT
HANDLING: A NURSES PERSPECTIVE
Introduction

In the United States, sprains and strains are a@mymon workplace injuries
(Jensen, 1985, 1990a, 1990b), accounting for 85&dl afjuries, and are frequently
associated with the back. In healthcare, moviffitindi and transferring patients,
equipment or supplies have been perceived by ueatitworkers to be the most frequent
cause of back injur{Fuortes et al, 1994; Janizewski & Caley, 1995; CR@05)with up
to 89% of one hospital’s claims indicating this sauNurses exposed to these types of
job demands had a 26% higher risk of injury thasséhunexposed (Gimeno et al, 2006).
Among nursing personnel, nurse assistants, or W&ss found to be at greatest risk for
back injury (Personik, 1990; CNA, 2005) with regr&ld nurses, or RNs, a close second.
In 1985, Patterson et al. (1985) stated that “rlmesstk injuries) frequently occur while
personnel are manipulating patients or equipmentend that continues today. So why
has this problem persisted for more than 20 yedist experts believe it is due to the
multitude of complex factors, both direct and iegdi; which must be assessed and
balanced simultaneously. For example, organizaktigsiafactors include type of
healthcare setting (homecare, assisted living, gemery department, geriatric unit,
operating room suite, medical-surgical unit, caticare, etc.) due to their direct

association with job specific tasks, as well agjremmental conditions (Gimeno et al,
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2006). Further, physical and environmental hazardsalso commonly found in hospitals
and include slippery floors, noise, poor lightiagpd inadequate ventilation (Triolo, 1989;
Hignett & Richardson, 1995). The physical environingf care can also pose restrictions
on managing a patient’s care. Depending on thesedtimg (e.g., standard hospital
patient room, skilled nursing facility, etc.), nung staff must work within the constraints
of the physical area in order to perform patiemtdii;mg tasks. This is commonly referred
to as a ‘space limitation’ and is common in heatlecsettings. Space limitation can be
caused by numerous things but the most commoroare dimensions and fixed
architectural fittings, such as walls, cubiclesadnd floors (Hignett & Richardson, 1995,
CNA, 2005). The result is that nurses may be farbedause of limited space to work in
awkward and twisted postures. Hospital furniturd aquipment, as well as, the presence
of other hospital staff can create barriers thstried movement (ANA, 2003).
Additionally, congestion plays a similar role. Tgal items found to cause congestion
were: tables, wardrobes, trolleys, wheelchairs,@mmodes (Hignett & Richardson,
1995). Other factors which contribute to the difftg of managing a patient, particularly
with tasks requiring lifting, transferring, andfmoving, i.e. patient handling, include the
size and weight of the patient, combativeness,qmsity for the patient to fall, and a
90% female nursing staff (BLS, 2004; CNA, 2005; $¢al et al, 2006).

In 2003, Stetler et al. determined that no simplatgn or single intervention
would be effective to solve the complex problenpafient handling. For this reason,
many multi-level prevention programs have beemrerbeing, introduced around the
world to avoid or decrease the manual lifting digrats. Administrative support for these

programs is high due to the cost-benefit perspedhat it is much less expensive to
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implement a comprehensive back injury preventi@gpam than to pay for an
employee’s rehabilitation from a work-related bagkiry (Smith, 1995). Additionally,

the cost and comprehensiveness of a program sedmesdictated by the type of
healthcare organization. Of the injury preventiongpams sampled, most were based on
different concepts/approaches but were more ordesgprehensive (Hignett, 2003;
Nelson et al, 2006) in order to allow for not ohlyrizontal implementation in the
organization but vertical as well. However, a comrflaw exists with the programs
examined. They do not take into account the ‘h@maiof influence’ of how the type of
organization, job environment, current situationsafety culture influences how
handling situations will be managed (Holman, 200®erefore, the purpose of this study
was to determine the hierarchical effects of orgaimn, environment, and safety culture

on patient handling from a nurse’s perspective.

Methodology

For this research, a survey instrument was devdlépenurses from multiple focus
groups and individual interviews of various headttecpersonnel (Holman, 2006).
Similarly, this approach follows a Delphi study wld&nown experts (nurses) were used
to develop and guide the study (Last & Fulbroolk)20 The instrument was then piloted
and refined over a period of six months to itslffieam. Primary information/questions
meant to be answered with the instrument are:

1. What are the most difficult patient transfers perfed?

2. Where are the most difficult locations to perforrmansfer?

3. Who is performing these transfers?
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4. What type of safety culture is present in nursing?

5. Why would a nurse choose to not use patient traesfeipment?

6. What are the most influential factors controllingatient transfer?

The survey instrument utilized collection methodsaiated with multiple choice,
ranks, True/False, weighted comparison, and spbfted work measurement.
Instrument validation was determined using Pea@amelations and Cronbach’s
Coefficient Alpha for three outcomes: safety cudtuwork environment, and influencing
factors. For which, three to five items/questioresavscored for each outcome.
Additional sociodemographic information was coléxtincluding height, weight, age,
gender, race, certificate/degree, years of expegieand type of healthcare organization.
Administration of the survey instrument was accasty@d via a hard copy mailer with
pre-paid self-addressed return envelopes enclddeanate methods of return were fax
or email. A deadline return date of 6 weeks wasgaeon the survey. A reminder
postcard was sent two weeks after the initial sumaailing, which contained a basic
reminder to complete and return the survey ancclumwebsite address. The website
was available for anyone who had misplaced theiresuto download an electronic copy.

Potential subjects were chosen randomly by comgdar a pool of approximately
49,000 registered nurses in the state of AlabamiacBon was based on one criterion:
subjects must have been registered with the Alati2maad on Nursing for at least one
year. One thousand nurses were randomly selechesinimber was based on the
number of returns needed to gain statistical sicamice relative to the minimum
expected return rates, which traditionally are agpnately 10% (Nelson, 2005).

Approval of the study was received from the Uniutgis Institutional Review Board
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(IRB) for Human Subjects in Research.

Results

A total of 101 questionnaire returns (10.1%) weeeived with 86 having
completed all sections. All information recordedsveategorized as self-reported. All
items and scales were scored from 0-100 with 1@f@gltae best possible score. General
sociodemographics of respondents were viewed asalavith gender and age
distributions being equivalent to both the statélabama and U.S. statistics (BLS,
2004). Table 8 shows the distribution of socioderapbic data.
Table 8

Sociodemographics of responding Alabama nurses@n=8

*Gender Race

Age, Yr
(%)

(%)

(%)

License/Degree
(%)

Experience, Yr
(%)

Healthcare Organization
(%)

20-29 (5.9%)

30-39 (24.4%)
40-49 (34.9%)
50-59 (24.4%)

> 60 (10.4%)

Male (7.0%)
Female (93.0%)

Caucasian (91.9%)
African-American (7.0%)

Hispanic (1.1%)

ADN (37.2%)
BSN (32.6%)
MSN (12.8%)
Other (17.4%)

0to 1 (2.3%)
203 (9.3%)
410 6 (4.7%)
7109 (10.4%)
10+ (73.3%)

Hospital (64.0%)
Outpatient Clinic (9.3%)
Rehabilitation Clinic (1.1%)
Homecare / Hospice (9.3%)
Other (16.3%)

* Note: the 2004 BLS showed 92.2% of nursing personnel were female
Validation of the survey instrument was accomplishsing Cronbach’s Coefficient
Alpha and Pearson Correlation Coefficient procedoreach of four scale outcomes. In
each case, scale outcomes had a low but accepsablpha score (range 0.63 — 0.66).
Normal range for Cronbach’s Alpha is from 0 to dwLalphas occur when grouped
responses to similar questions do not correlaté&wih this case was considered to be a
product of the range of healthcare settings redo@eecifically, healthcare setting is

important when considering environmental factorsniarses, a point that is illustrated
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throughout this paper. Additionally, the Pearsomr@ation Coefficient procedure was
also found to have acceptable results in all ougzom

Following confirmation of scale reliability, the tdawere analyzed as a population
and then stratified for sample comparison. ltenem@red include type of transfer,
location of transfer, factors considered when fiemgg, reasons not to use patient
handling equipment, and general questions abowgédty culture. Responses given for
items were Yes/No, rankings (rank order), or weeghtalue using a six point Borg scale.
Hence, statistical methods for analyzing respoirs#gded both parametric and
nonparametric tests. Tests were performed at &isgmce level of 0.05.

Results for the types of transfer considered tthbemost difficult yielded a rank
order of the 12 most common transfers, which waeatified by focus groups prior to
survey development. Analysis was done using a Kxidékallis Test to determine overall
significance (H = 374.3% < 10%°) with a post ANOVA to determine hierarchy and
groups of related transfers, i.e. task or itemshhd similar responses and considered to
be associated based on their importance to nureese groups are denoted by
connected arrows in the following tables. A Z-stiddi of the rank and variance was then
used to show which transfers deviated from theayecumulative rank. Results showed
four of the transfers were considered to be sigaifily more difficult than the other eight
for both combined and stratified responses. Intergly, three of these four are attributed
to bathroom transfers. Table 9 gives an assessmheatch transfer with a rank of 1
being most difficult. Stratified assessment of titamsfers by healthcare organization
yielded minor differences but no significant chasmtethe results. For the table, the

associated-valueandp-valuefor significant transfers are displayed along wtita post
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ANOVA groupings

Table 9

Alabama nurse’s average ranked response of mdatudiftransfer to perform.

~All Respondents,
*Group Transfer Average Rank Median Rank  Composite Rank
(n=86)
. 2.32
Floor to Toilet (z=-1039, p < 10_24) 1 1
. 3.12
Floor to Chair (z =-8.14,p< 10_15) 2 2
o> Tub to Chair/Toilet — s 3 3
(z =-5.75,p<107)
. . 5.02
Chair/Toilet to Tub (z =-2.93, p = 0.002) 5 4
r . g Car to Chair 5.62 6 5
> > Chair to Car 6.10 6 6
S Toilet to Chair 6.53 7 7
> Chair to Toilet 6.67 7 8
o> Chair to Bed 7.57 9 9
Bed to Chair 8.86 9 10
Chair to Chair 8.98 11 11
p Bed to Bed 9.32 12 12

* Kruskal-Wallis post ANOVA Groupings, ¢ = 0.05

~ Z-statistic (one-sided), oo = 0.05

The next item examined was how much does the locati the transfer change the

difficulty of the task. For this, six locations veeranked based on the focus groups. Of

the six, two were considered to be a more diffitadtation to perform a transfer by

Alabama nurses (H = 112.56< 10). Table 10 gives both an assessment of each
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transfer location with a rank of 1 being most a@iffit. Similar to transfers, stratified
assessment of locations by healthcare organizgibteed minor differences but no
significant changes to the results. For the tahke associater-valueandp-valuefor
significant transfers are displayed along withplbet ANOVA groupings

Table 10

Alabama nurse’s average ranked response of mdatudiflocation to perform a patient

transfer.

~All Respondents

*Group  Location Median Rank Composite Rank

(n=86)

*—> 1.98
Bathroom (z=-8.18,p< 10_15) 1 1
e Hallway / Lobby Area — 2 2

Y Y (z=-4.07, p <107

]-> Patient’s Room (Main) 3.73 3 3
‘0 Trauma Unit / ICU 3.75 4 4
> Emergency Room 3.77 4 5
o> Operating Room 4.49 5 6

* Kruskal-Wallis post ANOVA Groupings, o = 0.05

~ Z-statistic (one-sided), o, = 0.05

After determining which transfers and locations evieelieved to be the most
problematic for nurses, attention was focused emthestion of how much patient
handling is involved in a typical nurse’s workd&om the focus groups and one-on-one
interviews, it was determined that this varies aelreg on education level and associated
position in their respective organizations. Howewar effort to capture this information

by allowing nurses to self-report the percentageeir workday spent on seven tasks
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commonly associated with nursing. Additionally,adah all category, “other”, was
employed to allow for 100% of a day to be reporfeable 11 presents the distribution of
responses by both nursing degree and healthcaaainagion. Further analysis of table 4
yields three points of interest, the first is thaist nurses will spend approximately 20%
of their day performing tasks traditionally asstethwith patient handling. The second is
nurses with a MSN or higher spend approximately ésimuch time as other nursing
personnel doing tasks traditionally associated witient handling. Finally, the
amount/frequency of tasks traditionally associatéti patient handling seems to be a
substantially less outside of hospital settingsdorgations.

Table 11

Average percentage distribution of time spent anmon nursing tasks by Alabama

nurses.
By Degree By Healthcare Organization
- All e Working in other
U (n=8) | ADN  BsN  MSNor e | Workingin Healthcare
_ — Higher _ Hospitals .

(n=32) (n=28) = (n=15) - Settings
(n=11) (n=155) (n=31)
Administrative (filling, charting, etc.) 27.01%  2797%  26.04%  32.27%  22.93% 26.04% 28.74%
Administering Medication 18.78%  24.38%  13.57%  13.00%  20.80% 19.24% 17.97%
*Toileting / Bathing Patient 6.01% 6.59% 6.04% 3.64% 6.47% 8.56% 1.48%
Responding to Calls 12.22%  11.38%  11.86%  1091%  15.67% 12.09% 12.45%
Responding to Emergencies 5.85% 7.47% 6.50% 4.64% 0.87% 7.89% 2.23%
*Transporting Patients 5.02% 5.66% 5.86% 2.45% 4.00% 6.22% 2.90%
*Moving / Repositioning Patients 8.44% 9.34% 7.86% 5.64% 9.67% 11.22% 3.52%
Other 16.67%  7.21%  2227%  27.45%  19.59% 8.74% 30.71%
*Tasks Associated with Patient Handling  19.48%  21.59%  19.75%  11.73%  20.13% 26.00% 7.90%

* Tasks traditionally associated with patient handling

* Task/Item is the sum of tasks traditionally associated with patient handling
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Following quantification of the hierarchy and damagnitude of transfers and
locations, questions regarding safety culture ammuurges were addressed. For this,
guestions were asked in such a way as to avoigtdmelard status-quo response. This
technique was necessary since nurses know fronrierpe, education, and facility
safety programs what they should do in most cir¢antes. However, procedures,
circumstances, physical environment and persorvagladle do not always make this
possible. Therefore, they were asked hypotheti@dyut decisions they would make
given circumstances or about their personal betiefeerning patient handling or
general safety. Responses to these questions mgeg@tiful about the internal safety
culture of Alabama nurses. Table 12 gives a listh@rue/False questions and the
distribution of responses.

Table 12
Response distribution to True/False questions irdgtio the internal safety culture of

Alabama nurses.

Category Question True False
General Safety I consider myself a responsible, safety conscious person 100.0% 0.0%
General Safety I wear my seat belt 100% of the time 71.6% 28.4%
Situational I place my patient’s safety above myself in most circumstances 85.7% 14.3%
Opinion Strains, sprains, and sore backs are just part of the job (nursing) 40.5% 59.5%
Actual Have you ever had a back or shoulder patient handling injury on the job 43.0% 57.0%
Opinion Program taught safe lifting practices are real world practical 77.4% 22.6%
Knowledge There are a set of OSHA guidelines on patient handling in nursing homes 88.1% 11.9%

Examination of Table 12 shows that nurses are &afisty conscious and knowledgeable
about safety. However, it also shows that mostesibelieve they must place patient’s

safety over themselves with the consequences Bisigpart of the job”. This
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assessment was then compared with another sitadjoestion, which asked “when in a
normal situation of needing to lift a patient alppeu are more likely to ”
Responses to this question are found in Table d3hawed that more than 85% would
either “Use learned techniques” or “Seek out amgpeeson to assist”. Notable is the fact
that only 6.7% said they would go “Find and usegagent handling equipment”. This
response differs from the expectation implied teriture and documented safety
programs. However, these responses are refledtive aliscussions within the focus
groups prior to survey development. Simply, “theaaf the immediate availability and
use of patient handling equipment in healthcamush different than the reality of the
events which must occur in a given time”. Furthemeersation within the same group
revealed that the use of patient handling equipnser@lated to whether the equipment
fits the immediate situation rather than the prentist patient handling equipment is
generic to all situations.

Table 13

Distribution of responses to: "When in a normalsition of needing to lift a patient

alone, you are more likely to”

Responses True

a. Use techniques learned during hospital or gelteaining 30.0%
b. Follow instruction / techniques shown to meabyexperienced nurse 6.7%
c. Seek out another person to assist 55.5%
d. Use techniques learned in a CEU course onmidtandling 1.1%
e. Find and use the patient handling equipment 6.7%

The final situational question was a direct assess$mf why nurses do not use

patient handling equipment. However, since nursesanditioned by education and
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safety programs to respond that patient handlingpagent is suited for and to be used in
all circumstances given that it is not an emergeftys question was worded to allow
nurses to answer based on their experience antopiaf why not to use the equipment.
Table 14 gives the question and responses as rényk&thbama nurses (H = 130.X0<
109). Under the same reporting criteria, Table 15 giaestratified assessment by
healthcare organization, which did show significdiffierences in opinion on this subject.
For each table, the associatedalueandp-valuefor significant transfers are displayed
along with the post ANOVA groupings

Table 14

Alabama nurses average rank response to: "PleasHiRthe issue or reason, based on

experience, why NOT to use patient handling equiprinem best (1) to worst (12)”

~All Respondents,

*Group Reason Average Rank Median Rank ~ Composite Rank
(n=286)
*—> No time, it is an emergency (z=-7 ;5'3;)< 107) 2 1
. . 4.72
No room to use it (shape and size of room and/or door) (= 372, p< 10_4) 4 2
. . . 5.12
No patient handling equipment (z= -2.90, p = 0.002) 4 3
> Too congested in room (furniture, equipment, etc.) I 5 4
gested 1 Lot et (z= -2.28, p=0.012)
> Patient is not large enough to justify use of equipment 6.27 6 5)
L Patient handling equipment is in use somewhere else 6.28 6 6
»> > Two person lifting is better 6.47 7 7
> > It is faster and more convenient without it 6.73 7 8
> > It is safer to lift without 7.16 7 9
> Scheduling does not allow for time (staffing issue) 7.24 8 10
TS It is difficult to operate 7.31 8 11
It is to far away (distance to travel) 7.72 8 12

* Kruskal-Wallis post ANOVA Groupings, o = 0.05

~ Z-statistic (one-sided), oo = 0.05
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The last section in the survey allowed Alabamaesite compare factors against one-
another. Each subject was asked to rank the impoetaf eight criteria, i.e. influential
factors of patient handling, through a series af walue weighted comparisons using a
six-point Likert scale (Likert, 1932; Woodworth,33. All factors were weighted
against each other, giving a total of 28 compasggbnoughout the survey. The following

example gives the section’s instructions with agamof a normal response.

PLEASE GIVE YOUR GENERAL BELIEFS ABOUT W HICH OF THE
PAIRS OF FACTORS ARE MORE INFLUENTIAL CONCERNING
PATIENT HANDLING. PLACE AN (X) BETWEEN THE PAIRS OF

CRITERIA THAT FOLLOW , CLOSEST TO THE INFLUENCING FACTOR:

Example, if you generally believe that “limited spae” has a greater influence on
patient handling when compared to patient cooperatin, you might place a (X)

as follows:

Limited Space: X : : : Uncooperative Patient

The use of this method allows for several diffetgpes of statistical analysis. First using
the weighting of each interaction, a composite s@an be determined to gauge the level
of influence of an individual factor. An examplehaiw this method works is that the
scale is a 6 point scale ranging from -3 to 3. €fwe for the example above, “limited
space” would receive a +2 and “uncooperative patieuld receive a -2. Using all

comparisons, a composite score can then be detdmonsequently, a T-test can then
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be used, testing a mean about zero with the asgumtpat all factors are of equal
importance. Additionally, other analyses perfornmeddude a Kruskal-Wallis Test with
post ANOVA groupings which utilizes the rank oraéthe values as determined by the
each factors composite score and a Mann-Whitneyféesomparing a factor’s rank

order between groups. Table 16 shows the signifiesults of all three tests performed.
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Table 15
Alabama nurses average rank response to: "PleashiRthe issue or reason based on
experience why NOT to use patient handling equiprinem best (1) to worst (12)” by

healthcare setting.

+Working in other Healthcare Settings
(n=31,H =58.94, p< 10

+Working in Hospitals
(n=55,H =80.25, p< 107')

*Group Reason ~Average Rank Nflfaﬂllin *Group Transfer "“Average Rank Nl[{efr:lin
No time, it is an 3.28 3 o No time, it is an 2.27 |
emergency (z =-5.25,p < 107) emergency (z =-6.27,p<107)

No room to use it 433 No room to use it
> (shape and size of =3 6.7 <107 4 (shape and size of 5.17 5
room and/or door) ©hLp room and/or door)
No patient 504 No patient
hanqllng ( =-2.96, p < 0.002) 4 han_d]mg 5.59 5
equipment equipment
Too congested in 496 Too congested in
P room (furniture, _ U 5 room (furniture, 5.59 5
. (z =-2.23,p=0.013) .
equipment, etc.) equipment, etc.)
Patient is not large Two person liftin
>  cnough to justify 6.63 6 _wop g 5.86 6
; is better
use of equipment
Patient handling Patient handling

> > equipment is in use 6.93 6 equipment is in use 5.93 5
somewhere else somewhere else
It is faster and Patient is not large

> > more convenient 6.70 7 enough to justify 6.24 6
without it use of equipment

[y Two person lifting 6.80 75 [t‘IS safer to lift 6.62 6
is better without
Scheduling does It is faster and

> > not allow for time 7.00 7 more convenient 6.76 7
(manning issue) without it

[y It is difficult to 739 3 It is difficult to 717 3
operate operate

. . Scheduling does

p|p [tissaferiolift 7.44 8.5 not allow for time 7.69 8

without S
(manning issue)
Ly It is to far away 757 3 It is to far away 3.00 9

(distance to travel)

(distance to travel)

* Kruskal-Wallis Test, oc = 0.05

* Kruskal-Wallis post ANOVA Groupings, o = 0.05

" Z-statistic (one-sided), o. = 0.05

Examination of table 16 shows that “Understaffiagtd “Weight/Size of Patient” are
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significant factors that control how a lift is pemined, while the, of “Lifting Polices of
Facility” seem to show that it significantly has eiect on how the lift is performed.
Reasons for differences in the two tests are HeKruskal-Wallis Test is a one-sided
test, while the T-test is a two-sided test. ToHartexamine this, data were stratified by
healthcare organization, for which only minor diffieces were seen. However, additional
testing showed that “Space Congestion” was fouruktsignificant at 0.10 using a
Mann-Whitney testp = .088, suggesting that congestion of space becames of an
issue outside of a hospital in alternate healthsattings such as nursing homes or home
healthcare. However, this is not conclusive sin@eas not significant at the 5% level,

but it does give merit to further investigation.

Table 16

Alabama nurses average weighted and rank respamsggeheral factors influencing

patient handling

¥ : 40 . .
*Group Reason Average Weighted Response Average Rank Response Median ~ Composite

(n=86) (n=86,H=113.22,p<10"?) Rank Rank
4.66 2.88
_>
Understaffed (t, = 4.94, p < 10,5) (z=-6.52,p< 10_10) 2 1
L, . . , 421 3.28
Weight / Size of Patient (t, =534, p< 10,(,) (z=-4.78,p< 10_6) 3 2
> Space Congestion -0.73 4.38 4 3
> Limited Space -0.57 4.50 4 4
Ly Pat]eng Handling Equipment 2070 4.47 5 5
Unavailable
> Uncooperative Patient -0.92 4.63 5 6
Ly No Patlent Handling 081 4.80 5 7
Equipment
-6.71

o> Lifting Policies of Facility 6.15 6 8

(t,=-8.92, p<1073)

* Kruskal-Wallis Test, oo = 0.05
* Kruskal-Wallis post ANOV A Groupings, o = 0.05
~ Z-statistic (one-tailed), o0 = 0.05

¥ T-Test (two-tailed), o = 0.05
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Discussion

The goal of this study was to evaluate the jobremvnent and culture of patient
handling from a nurse’s perspective. For this psep@ survey was administered to
collect opinions about patient handling experiengiéls sufficient sociodemographic
information to stratify the results. Results frdme survey yielded insights on how
Alabama nurses perceive patient handling taskstendssociated environment, as well
as their role in the process. Nurses respondedtbed are four transfers of significant
difficulty: floor to toilet, floor to chair, tub tehair/toilet, chair/tub to tub. Based on this,
it was not surprising to find that nurses percdaathroom and hallways/lobbies to be the
worst locations to perform a needed transfer. &gilsntly, reaction from nursing
professionals was that most of the time theregsfircient room for assistance or
mechanical lifts in bathroom areas, and three efdlur transfers defined as most
difficult are related to bathroom transfers. Furtiteo of the four significant reasons
given for not using patient handling equipment werspace/room was too congested
and size or shape of the room did not permit. Hexew general, overall analysis shows
these two factors are actually contributors to priyrproblems (factors) in patient
transfers.

The primary two factors, which nurses found to lwstimportant in determining
the difficulty of a transfer were the size and shapthe patient and the unavailability of
staff for assistance (understaffing) (Marras, 200&grestingly though, one other factor
was found to be significant among general factgpecifically, lifting policies of the
facility. However, it had a negative t-value indiog that it is significantly unimportant

to nurses when performing a patient transfer. Bollp inquires found that patient
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safety, well-being, and care of patients and theeds are what controls the methods
used in patient transfers, not polices, which witds the fundamental difference
between the healthcare and other industries. Pneduct is the people’s health.

Other significant findings of interest were thatle event of an emergency there
is insufficient time to use patient handling equgmn This finding supports the
exceptions found in the no-lift polices found thgbout the U.S., U.K., and Australia
(Engkvist, 2006). Another factor was that theresailehealthcare environments with no
patient handling equipment. And while patient harglequipment is not applicable for
all lifting environment situations, it is still tHeest resource that nurses have available to
them for performing most patient transfers.

Finally, safety culture provided perhaps the mosdresting insight into how
nurses perceive their role in patient handlinggéneral, the surveys revealed that nurses
are safety conscious, well educated and informedtaturrent information/guidelines in
their profession. However, when it comes to thalisjand particularly patient handling,
they place their patient’s safety above their otlios reinforcing previous findings from
focus groups. Therefore, it is not surprising #i26 stated that they have had a back or
shoulder injury related to patient handling onjtite
Potential limitations

This study was based on a self-selected crossssatsample of 86 of a possible
1000 nurses, which had been randomly selectecctvethe survey from the pool of
49,000 nurses registered/licensed in the statdadfadna. This yielded an effective return
of only 8.6%. However, with 86 participants, thenmmum sample needed to get

statistical power for the unstratified (populatiose¥ults was achieved. Additionally,
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stratified results did reach the minimum sample & all groups to support definitive
conclusions about relationships between groups.

Survey validation yielded low Cronbach’s Alpha Caré¢nts (range 0.6299 —
0.6584 when grouped responses to similar questiomst correlate. Analysis of why
data were not correlating as predicted yieldedadiBtation of data by healthcare setting,
which is a point that is illustrated throughoustpaper. Hence, the alphas were deemed
acceptable.

Other limitations are concerns related to self-repg (Garrett et al., 1992,

Holman, 2006) and are defined by the following.i#sue related to the low response
rate (10.1% returned, 8.6% completed) raises tlestepn if “selection bias” has occurred
within the study. Additionally, omissions in sedported data have been known to cause
reporting inaccuracies in this type of study. Ayndiresponse bias” is a known issue with
performing surveys in healthcare, specifically peofs with nurses under-reporting
injuries and events leading to injury have be wideported in multiple studies (Stetler,

Burns, Sander-Buscemi, Morsi, & Grunwald, 2003,ddalet al., 2006).

Conclusion
Methods that Alabama nurses use to handle pateatsubstantially impacted by
a number of factors and these factors facilitateeeipositive or negative perceptions of
job duties/tasks. One negative perception is tietfloor to toilet lift” is the most
difficult of the patient handling transfers. Thdgaregard the location of the lift as
important, perceiving bathrooms as the most deeirafea to avoid. Alabama nurses are

knowledgeable, and understand the importance afjysatient handling equipment, but
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they also understand it is not always possiblevail@ble. Further, nurses view their
patient’s safety and health to be of the utmostirtgnce to the point that they will risk
their own health and safety in order to provideglyrand effective service to their
patients, regardless of corporate training culturthe availability of patient handling
equipment. The Alabama nurses’ responding to timgey took personal time and hence
a vested interest in expanding the understandirigeoproblems nurses are confronted
with regarding patient transfers. Based on theapoases, this study was able to better
define aspects of patient handling previously matrassed. One example is finding that
nurses are making decisions within a stressful veorkironment where they perceive
certain decisions to protect patient safety artfied even if they pose a risk to their own
safety. This has strong implications for the manag& of work environments.
Reduction in job stress and fatigue by improvenaéntork schedules and work
loads and attention to factors in the work envirentrthat may be psychologically
unhealthy is needed (Waters, Collins, Galvisky, &@o, 2006). Hence, information
presented here can be used reduce the numbertatiassin development of practical
solutions to the patient handling problem. Unfodighy though, it is both understood and
accepted among nurses, administration, and professi that patient handling is a
complex problem, which will not be solved simply taye catch-all solution. Only
through defining the problem from the perspectif/the people currently doing the job
will advances be seen. From this study, basic im&tion about the what, where, and why
particular transfers are difficult is available kvéin understanding of why current
practices (patient handling equipment) are notdeiilized. Now, the burden rests with

the administrators, nurses, and healthcare profesisi to contribute time and knowledge
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to quantify these factors for integration into miscend equipment designs to give nurses
and healthcare practitioners more options in patransfer situations (Nelson, 2003).
Future Research

This study has shown that job environment and ceifplay a large role in what
methods are utilized by nurses to perform patiandhing tasks. Therefore, future
research should focus on quantifying these typdéaabbrs in order to understand their
role in the patient care process. Specifically tadlable factors such as congestion
and/or limited space should be address for theqaeg of developing building standards
related to minimum access/space needed to/aropatemt during care. Additionally,
research should examine the specific stressorsiagse with all nursing tasks in order to
understand the true burden being placed on nupfgssionals, both physically and
mentally. This understanding is critical to adegliaaddressing work environment
issues that may be the key in reducing the incidema severity of patient handling

injuries.
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CHAPTER 5
THE EFFECTS OF RESTRICTING SPACE ON PATIENT HANDLIN G:
A NURSES PERSPECTIVE
Introduction

For more than five years, nurses and healirkers have been listed as
having the second highest injury and severity ratesng listed professions in the United
States (US) by the National Institute for OccupadicSafety and Health (NIOSH) and
the Occupational Safety and Health Administrati®®HA) (BLS, 2005). Consequently,
this has caused many nurses to consider alteraegers, decreasing the average career
life span of practicing nurses during this periode of the reasons given for the short
career life of nurses is the high incidence of sewguries, especially to the lower back.
The latest Bureau of Labor Statistics (BLS) dateribat 42% of all nursing injuries
were back related in 2003 (BLS, 2005). Some exmestisnate most of the injuries were
attributed to patient transfers tasks (Evanoffie2803; Nelson et al, 2006).

For the past twenty years, much of theklajcry related research has
focused on techniques and methods to reduce lowibagy. Further, the past ten years
have witnessed an evolution in devices for asgjsiurses in patient handling, a primary
contributor to lower back injury (Marras, 2005; Bleh et al, 2006). A review of literature
have found notable studies in modeling nurses’quians of on the job influences

(Hignett & Richardson, 1995), analysis of mechanigices such as slings (Elford,
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Straker & Strauss, 2000), long term ergonomic @ogevaluation (Owen, Keene &
Olson, 2002), and biomechanical analysis of mahaatling techniques (Schibye,
Hansen, Hye-Knudsen, Essendrop, Bocher & Skot@32T he strength of each of these
studies is that they approach the low back isswa filifferent perspectives. The
weakness is that none consider the task environaretior physical restrictions, i.e.
space, or conditions affecting the patient trangfence, the research presented here is
the third part of a three part, three year, stugstigating the physical restrictions and
conditions affecting patient handling. Part one wakescriptive study defining and
mapping the interaction of known factors affectpagient handling (Holman, 2006). Part
two examined the personal health of nurses andrdeted what environmental factors
have the most influence on a patient transfer baedtie opinions of working nurses.
Part three was a biomechanical study based omfisdrom parts one and two, which
found the worst location to perform a transfer wathe bathroom while transferring a
patient from the floor to toilet given a fall hadonirred in the main bathroom or shower.
The rationale for this finding was that space vesdricted and/or congested, thus not
allowing for team lifts or use of patient handliaguipment (a common problem).
Related specific physical and/or psychologicalsstoes identified by nurses were: (1)
lowering or lifting heavy loads; (2) pushing or lnd) heavy loads; (3) twisting of the
back; (4) bending forwards/towards work (stoopestp); (5) carrying heavy loads; (6)
highly repetitive motion; (7) pace or duration. ldenthe goal of this study was to

guantify the effects of space restriction on agudttransfer.
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Methodology
The research team recognized that the successahttinly was dependent on

creating a setting that replicated a “true to lif@spital bathroom environment. This was
accomplished by constructing a mockup bathroombiomechanics laboratory.
Attention to detail was given the highest prioiityan effort to insure the fidelity of the
recreated environment. Only participant safety e@ssidered more important.
Biomechanics Laboratory

The biomechanics laboratory is equipped with a amera PEAK motion capture
system (Motus 8.5), an AMTI OR6-7 1000 forceplébey lumbar motion monitors and a
pressure pad system. General lab specificatiohgdacsariable level remote lighting,
synchronized time encoding, anti-glare floorin@diout curtains, and 80 square feet of
capture area. However, for this study, only the ftamera motion capture system with
integrated forceplate sampling at 60Hz would bkzetil.
Equipment

To best expedite the motion capture process asthtalardize clothing and
footwear between subjects, participants wore fodyomotion capture suits with a black
hairnet and black latex gloves. Footwear includedffitting black diving boots with
polymer treaded soles to ensure firm, stable fgoiie. no slipping. For tracking, a series
of 30 markers were placed on the subjects usirty@mdmetric landmarks as guides,
thus allowing for a full body spatial model repneisgion (Daynard et al., 2001). Figure 5
presents a general diagram of marker placementtharslibsequent spatial model

rendered.
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SPATIAL MODEL

Figure 5 Tracking markers transitioned from subject to spatiodel

Testing Apparatus

The testing apparatus was constructed from dimaagioovided by collaborating
Missouri hospital. The objective was to emulateiagte room bath fitted with standard
hardware, including a toilet measuring 16 inchelsaight and three handrails, one for
each wall. The unique feature of this bathroom thasit was made of Plexiglas to allow
for motion capture through the walls. The walls everade of 3/8 inch Plexiglas with
clarity of 0.92 with clear Lexan angle strips teemgforce the corners. Both upper and
lower track supports were used to ensure strucstaility, and no door was used as
though a pocket door was installed. The overalighesas created to be modular,
allowing for the bathroom to be assembled or deabded in 25 minutes. This allowed

for testing of restricted versus unrestricted sgacéhe same subject. Figure 6 shows the
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bathroom apparatus in the biomechanical laboratory.

Figure 6 Biomechanics Laboratory and the bathroom apparatus

Other apparatus employed in this study includeduge of a dummy to simulate a
human. The choice to use a transfer dummy insteadie person was based on several
criteria. First, the introduction of uncontrollahariables associated with a person, such
as level of patient assistance, was seen as ursaggesnce we were evaluating the effect
of restricted space not the patient cooperationdfwban impact a transfer either
positively or negatively). Second, participant éaaility could have become problematic
and an uncontrollable factor in test schedulingrd;ithe conditions for which each trial
was performed must be repeatable. And finally, hasethe activity, safety issues for the

person being transferred were viewed as unacceptaberefore, it was decided that a
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transfer dummy representing the “best case scénaoold be used. Hence, a grapping

dummy was procured for this purpose. The reasdiminghoosing this dummy was as

follows:

1.

2.

It was designed to be durable with a metal rodcatde re-enforced frame.

It was first constructed using a human mold and swilpted to give
representative range of motion in the joints.

The outer shell is a life-like polymer skin, whiglves a “natural feel”.

Initial weight was 60 Ibs, but its design allows fioto be load weighted by body
segment to a desired weight based on cadaver st(@li@user et al., 1969;
Kroemer et al., 1997). This allowed the dummy tauegghted to a target weight
of 110 Ibs with the final weight being 113.7 Ib€ltarget weight was considered
to be representative of & percentile female based on a combination of mleltip
anthropometric tables examining body weight byaretlity (Kroemer et al,

1997; Roebuck, 1995; Thompson & Floyd, 1998) anlitany tables (Gordon et
al, 1989).

The limitation with the dummy was that it was 7thes tall, thus roughly five
inches taller than preferred, and with the statdire medium-build male, rather
than a small female. However, these characterigtice standardized across
subjects and conditions, thus the influence orreékalts was negligible compared

to using a live subject.

Figure 7 illustrates the transfer dummy and itsghedistribution by body segment.
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Figure 7 Patient transfer dummy with distribution of load

weight by body segment

Subjects

Approval of the study was received from the Uniitgts Institutional Review
Board (IRB) for Human Subjects in Research pricsubject recruitment. Based on the
statistical model, a priori power analysis showadlicensed nurses were needed for this
study to gain to obtain a power of at least 0.80n@ensation was provided to all
participants. Potential subjects were requiredaardoth a telephone prescreen and

physical activity questionnaire (PAQ) before adigvparticipation was allowed. The

screening criteria were as follows:

1. Participants must have been licensed for at le@styear with the Alabama Board

of Nursing as a Licensed Practical Nurse (LPN)reater.
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2. Participants must have been currently employed foeriod of greater than 3
months as a nurse with patient handling duties csmng at least 15% of their
daily regiment.
3. Participants must have been between the agesai®60 with a body mass
index (BMI) of less than 30.0.
4. Participants must have been in good health witbureent injuries or illness.
5. Participants must have use of and full range matgaints and extremities.
6. Participants could not have been on medicatiortscthad effect mood, thought
process, postural stability, physical strengthngpair judgment.
7. Participants must verbally indicate and then dermatesthat they can
successfully transfer the dummy.
Statistical Model

The statistical model for this portion of the stwdgs a randomized complete
block with a replicate. The independent measurerestsicted versus unrestricted space
and the mechanism for testing was determined thd@oor to toilet transfer, which was
indicated as the worst transfer to perform by nmiseveyed. Dependent measures were
determined based on four categories:

e Time— Time to complete a task is an accurate indiaatttine effect/impact
sustained by a person’s body relative to conditidwkilitionally, time is also a
strong indicator of task efficiency and/or performoa. Time intervals were
measured via frame rate or time encoding.

e Posture- The posture that a person’s body assumes whnigleting a given task

is normally directly correlated to the requiremeunitshe task and the immediate

69



surroundings (Chung et al., 2003). Therefore, tvedthods of postural evaluation
were determined to be needed to accurately ddmatffects of restricting space:

Rapid Entire Body Assessment (REB@&)ignett & McAtamney, 2000) —

This tool was selected due to its ability to acadanmost joint angles
and body positions required when performing a pat@ansfer (Chung et
al., 2003). Its ability to provide a single comgescore for each
individual video frame captured made it ideal feeun a biomechanical
laboratory setting. Additionally, this applicatieiiminate the two most
common causes of error previously experienced vpleeforming
evaluations in workplace settings: lack of a sugfit number of samples
to gain validity and single perspective user emowxhich joint angles are
inaccurately determined.

Ovako Working Analysis System (OWA®arhu et al., 1977) — This tool

is a well known classification tool, which has besmsed extensively for
evaluation of nurses’ working postures (Engeld.ett94; Lee & Chiou,
1995). Limitations of the tool are that its senstyi only allows for bulk
classification of samples taken from a single evidotvever, this should
be adequate when coupled with the REBA analysis.

e Joint Moment- In light of the abundance of literature relatinghe prevalence of
back injuries in nursing (Hignett et al., 2007; sl et al.; Waters et al, 2006), it
is reasonable to include an estimated measure wfanbabout the L5 vertebra in
this study. For this purpose, the revised Utah Bagikpressive Force Equation

was used.
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Utah Back Compressive Force Equat{bnertscher et al, 2006) — This

tool is a gender specific equation that prediotspgbak moment about the
L5 given specific body angles and the weight ofltda& being transferred.
Body angles used in the equation are specific agr@ weasured based on
anatomical landmarks, coordinate axis, or referghaees. Initial testing
of the equation showed ah= 0.96 and¥= 0.95, for males and females
repetitively (Loertscher et al, 2006). For the eutrstudy, the Utah
equation was utilized both statically and dynantycalhe static equation
had a constant load, which was introduced intcstls¢em as a constant.
The constant load was determined using a pushdgnhmometer prior to
laboratory testing. The dynamic equation receiveeddalculated hand
moment directly from the forceplate, which allowfed direct sampling
and a second load estimate for analysis. The hamdemt was calculated
using upward inverse dynamics from the resultirgdplate moment less
the mass of the subject, yielding a resulting mamelated to only the
dummy’s mass.

e User perceptior User perception and perceived ratings were itapoparts of

this research. The objectives were to understarat thle subjects were feeling,
e.g. stress/fatigue/difficulty (Chung et al, 200)d if they felt the situation
created for testing corresponded to environmerdssédnations in the real world
(Hignett et al, 2007). Note: an underlying prena$¢his study was that working
nurses were involved in each aspect of the studigdddased on information

provided in earlier studies. Therefore, surveyisgriperception was a critical
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step to the overall evaluation of the study beiaggrmed and omission would
leave out an important step in the validation of tesearch. Hence, surveys were
given for each individual trial after completiondatinen for the study after all

trials were complete. Each survey consisted ofrsguestions using a six point
Borg scale with verbal anchors. Information colectelated to transfer planning,

execution, difficulty, equipment, and resemblarcestl life.

Procedures

Testing procedures were defined in detail throudgt ptudies prior to testing.

They were designed with three objectives in miradtipipant safety, study repeatability,

and standardization of data collection throughafg@otocol. Therefore, the following

activities were undertaken in either the introduttor testing phases of this study:

Familiarization— After prescreening was completed and the IRBennhsigned,
participants were asked to watched a 10 minuteovedg@laining the research
progress to date and finishing with the purpostheflaboratory study that they
were about to participate in. Following the videach participant was required to
examine the bathroom’s handrails, toilet positiod aturdiness. They were then
asked to perform a trial transfer to gain perspeatif the dummy’s weight and
motion when being moved. Finally, they were insiedoon what to do in the
event of interruption, marker loss, or if somethipgst did not feel right”. The
goal of these procedures was to ensure all paatitgreceived the same
instructions and to reduce the learning curve iraddb transferring a dummy
instead of a human.

Recovery time- It was noted during prior pilot testing that \eha patient transfer
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is a relatively a short task, consisting of onlg@&ls, a patient transfer requires a
high percentage of the maximum voluntary contrac(MVC) capability of most
of the active muscles used due to the weight beansferred. Therefore, it was
determined a minimum recovery period of 5 minutesil be required between
transfers to minimize fatigue (Hebestreit et 893; Holbein & Chaffin, 1997,
Burnley et al., 2006).

Patient Transfer Belt A common patient handling device recommenderhbgt

hospital programs and nursing professionals igiemaransfer belt, sometimes
called a “gait belt” (Menzel et al, 2004; Nelsoragt2006). For most
circumstances where normal lift/transfer equipntamnot be used, these belts
are recommended. They are described as easy tallasgng the user handles to
better maintain grip and leverage during the tramngfocess. Hence, it was
decided in the interest of participant safety te apatient transfer belt when
performing the laboratory trials. In addition, thelts also provided a standardized
hand hold, which proved to be beneficial in testing

“Best Case Scenarie” An item that was not controlled in the study waes

participants’ approach and/or method to the tran3fieis was due to the fact that
there is no set or standardized procedure for matiansfers consistently taught
to all nurses in every nursing school. Therefdrejas decided that our approach,
in light of the subject pool being experienced rarswas to allow them to
accomplish the transfer by the method they knew. Béss reasoning was
supported by the logic that we were testing theat$f of restricting space on the

task based on the person, not the procedure. Comstlg, the goal was to permit
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each participant to use the most beneficial metbdadem, while still
accomplishing the task, i.e. “the best case sceffarithe nurse”. Additionally,
from a statistical standpoint, allowing subjectsise their preferred lifting
technique will improve within-subject reliabilityAs the design of the study with
respect to space restriction is completely withibjscts, this will improve the

internal and external validity.

Results
Testing was performed from March 2007 to June 20Qifing that time over 100
potential subjects were contacted to be in theysiuith 14 being invited to the
laboratory. Of the 14, 10 cleared all screeningquaols and were allowed to participate.
Reasons the other four potential participants didciearing the screening process were:

1. Was not currently in a position where their taskslved transferring adult
patients.

2. Could not physically perform the transfers.

3. A previous back injury had occurred and was nogetilaring up from time to
time”. Therefore, it was in the best interest aftijggpant safety to not allow
participation in the study.

Subject testing time from entry into the laboratongil exit was approximately four
hours. Analysis of participants’ body’s positionjragcelerations, and velocities relative
to the subjects transfer technique showed tha¢ tivere three distinct activities/stages in
the floor to toilet transfer task.

e Stage - Was the positioning stage. A participant woultee the
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bathroom/testing area and position himself/heiisghireparation to perform the
transfer. No loading occurred in this stage.
e Stage 2- Was the vertical lift portion of the transferbegan immediately after
the frame/point where the participant gained cdmtfohe transfer belt handles
and the wrist marker initiated a positive z-axis, vertical, increase/displacement
in position.
e Stage 3- Was the horizontal repositioning portion of thensfer. It began
immediately after the frame/point where the rafi@-axis displacement divided
by the resultant of the x and y axis displacemectime less than one. Stage three
continued until the dummy was stationary on thietavith no load present on the
hands due its weight.
As testing proceeded through each of these sthgdg,posture and force were being
continuously captured relevant to time by the biochamics laboratory’s various data
acquisition systems (described previously) (Daymral., 2001; Zhang & Chaffin, 1999;
Zhang et al., 2000). Statistical tests conductethemesulting data included balanced
ANOVA and paired T-test. Tests were performed sigaificance level of 0.05. In
addition to testing each stage, the entire tranéfer the event), and loading stages, (i.e.
combining stages 2 and 3), were tested. Detailadtsefor each of the four dependent
measures are explained in the following sections.
Time

The difference in the average time required fainkf in unrestricted as opposed
to restricted space was found to be significamausi paired T-test for both the vertical

lifting stage p = .036) and the combined stages 2 and 3 .049). For the stage 2
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vertical lift, time increased 28.20% from 2.357 aads to 3.022 seconds, when the space
was restricted. When examining the combinatiorheftivo stages, 2 and 3, time was
found to increase 14.02% from 5.313 seconds ta86s@6onds when space was
restricted.

Posture

Postural differences were found to be significardme of the two postural
analysis tools used when comparing restricted tesincted transfers. REBA showed
significant differences using a paired T-test talgre the horizontal repositioning €
.002), stage 3. During the horizontal repositiorafighe dummy, the REBA composite
score decreased 19.70% from 5.33 to 4.28 whenpdneesvas restricted. Hence, REBA
scoring is the lower the score the better the pestdowever, both scores are considered
to be a “medium” risk factor, where “action necegso reduce the risk level is
recommended.

Testing using OWAS did not yield any statisticallgnificant results. However,
OWAS was used in a slightly different way in thigoeriment. The normal application of
OWAS is to classify position of the entire body.w#ver, our focus was limited to
evaluation of the back. Therefore, only the distiifins of the thousand category ranges,
(i.e. back position), and the percentage of tingetisk was loaded during that category
were charted and analyzed. While there were nafgignt results, the charting did
provide insight into the manipulation and loadiridhe spine required to complete the
patient transfer. Table 17 shows the average bligtan of OWAS classifications, by

restriction, for a patient transfer from the fldgorthe toilet.
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Table 17
OWAS distribution by back position with percentajetime posture was loaded per

category for the transfer event.

Category: 1000 Category: 2000 Category: 3000 Category: 4000
Measure “Back Straight” “Back Bent” “Back Twisted” “Back Twisted & Bent”
Event Loaded Event Loaded Event Loaded Event Loaded
(%0) (%0) (%0) (%0) (%0) (%) (%0) (%0)
Unrestricted  25.10% 22.06% 51.30% 50.59% 8.30% 84%. 15.30% 48.26%
Restricted 25.40% 33.20% 56.53% 45.70% 5.88% 4P2.6 12.19% 32.68%
Difference 0.30% 11.14% 5.22%  4.89% 2.41% 2.80% 3.11% 15.58%

Joint Moment

Peak moment about the L5 vertebra of the spineneaund to be significantly
different based on restriction in the floor to ébitransfer. However, the average
estimated peak load was approximately 2880 N offzessive stress on average, which
is substantial considering the “gold standard’asto exceed 3400 N (Marras, 2005).
This conclusion is also based on the fact thatstudy was designed to be the “best case
seneriowith the transfer dummy weighted at theelef a 8" percentile female. Table 18
shows the Utah Back Compressive Force Equatiorésage peak estimated moment

about the L5 vertebra for both static and dynamacls.
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Table 18
Utah Back Compressive Force Equation’s average @saknation of the L5 moment for

restricted and unrestricted patient transfers udnagh static and dynamic loading.

Utah Back Compressive Force Estimation

Measure - - -
Static Load Dynamic Load  Average Estimation
(N) (N) (N)
Unrestricted Transfer 3094 2661 2878
Restricted Transfer 3100 2662 2881

Additionally, in three individual trials, shock/spg loading of the transfer
occurred when the participant generated momentuiwn for the beginning of the vertical
lift, i.e. jerking motion (Commissaris et al., 199h at least one case, inverse dynamics
predicted the moment about the L5 vertebra to batgr than two times the gold
standard, which has the potential to cause an &matback injury. However, this result
is only preliminary due to the sample size not hg\sufficient statistical power.

User perception

The opinions of the working nurses who chose ttigppate were collected via
survey after each trial and then again after @lsmwere completed. Results for
individual trials showed that only 68% of the tihie participants believe that they
performed the transfer correctly during the triadl 3% of the time did they believe the
transfer was performed the way they planned td.deurther, 73% of the time they
believed that the transfer was difficult, but 90%&h® time they still believed real life

transfers were still more difficult than the trial8me to complete the task was
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considered to be consistent with real life rece\2m out of 6.0 for a scale using the
verbal anchors “took more time in real life” anddk less time in real life”. Overall, it
was believed that 80% of trials were realistic canegl to the real world with a combined
effectiveness rating of 4.1 out of 6.0.

For the study, 90% believed both body and baclsstirecreased when space was
restricted. Additionally, 100% of participating ses stated they believed restricting the
space made the transfer more costly in terms & torcomplete and more difficult.
However, results only show that time to completettdsk increased. The difficulty
remained statistically constant. Hence, the teasoning for this response is unknown,
but speculation suggests that it could possiblgthéuted to psychosocial factors related
to nursing or that it is a conditioned responsestias education and/or experience.

Finally, when asked if the study was representaifueal life, 90% of
participants stated it was, giving it an overaleefiveness rating of 4.9 out of 6.0. Table

19 gives the average ratings and responses togeastion.
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Table 19

Participating nurses average responses to “usecpption” questions.

Modified Borg Scale Response

Trial / Question *Yes (out of 6)
Study (%) Unrestricted Restricted Al
Trials Trials Trials
Trial | believe the transfer was correctly perfodne 68% 4.1 3.8 3.9
Trial | performed the transfer as | planned. 73% 4 4. 4.2 4.3
Trial The transfer was difficult. 73% 4.1 4.6 4.4
Trial The transfer was representative real life. %80 3.9 4.3 4.1
Trial The transfer was more difficult in real life. 90% 4.3 3.9 4.1
Trial The transfer took more time in real life. 30% 2.9 2.9 2.9
Trial ~ The transfer belt was beneficial in perfoitme transfer. 80% 5.0 4.7 4.9
Study  When space is restricted, transfers take tirose 100% - e 5.4
Study  When space is restricted, transfers are diffreult. 100% - - 5.3
Study  When space is restricted, transfers place istoess on the body. 20% - - 4.8
Study  When space is restricted, transfers place stoess on the back. 90% - - 5.0
Study  This study was representative of the realdvor 920% - e 4.9

* Six-point Modified Borg scale yes/no response: {imsil,2, or 3 was a “no”; position 4, 5, or 6 weay/es”

Discussion
The goal of this study was to evaluate the effettestricted space on a patient
transfer, which involved moving a patient from fle®r to a toilet while in the main
bathroom or shower. Responses examined includetthteeo complete the lift, body
posture, and joint moment about the L5 vertebrah@se, time was the most effected,
showing an increase of 28.20% for the verticangtstage and a 14.02% increase during
both vertical and horizontal loaded stages combifd was particularly important

since these are the two stages of the transfethitbaturse was lifting/carrying a load, i.e.
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the dummy. Hence, the obvious implication is thatking in a restricted space such as a
bathroom substantially increases the time duringlvthe person (nurse) executing the
transfer is exposed to an associated high riskupssthile lifting/carrying a heavy load.
For posture, results showed that the REBA posttweesmproved slightly
overall for the horizontal repositioning when spa@es restricted. However, it is believed
that this improvement was due to the restrictiantling the ranges of motion of the
participant’s body. Further, neither score forniet¢d nor unrestricted transfers was
found to be below a “medium” risk level, which isnsidered to be an action “necessary”
level for REBA. Additionally, both the average masted and unrestricted transfer scores
for the vertical lift stage were at the “high” rikvel, an action “necessary soon” level.
The final physical component based on task timstyse, and force was a
measure of the stress on the low back. Since lguaids were the most prevalent injury
seen among nurses in statistical reports andtiiterdBLS, 2005), the moment about the
L5 vertebra was evaluated. However, no significhfiérence in back moment was
found when comparing the restricted and unresttittnsfers, but this was not the only
goal. The goal was to determine the moment unaeftitést case scenario”, i.e. quantify,
and then analyze for differences. Hence, the agetagbined peak moment at the L5
was estimated by the Utah Back Compressive Foroatitom at approximately 2880 N.
This level of moment is considered to be substhrsiilace the transfer weight was only
113.7 Ibs, i.e. weight of d"ercentile female. Since most American males weigh
upwards of one and a half times this amount, ié&sonable to conceive 3400 N limit
would be exceeded in a typical patient transfeaddition, this moment does not include

estimations of spring/shock loading, which couldistsa nurse in performing a transfer
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but could more than double the normal stress/mometiie low back.

An overall assessment was accomplished for tlgsigdl characteristics by
examining the postural results in stages over fon&oth restricted and unrestricted
transfers. The purpose was to examine events suittegarticipant’s posture when
loading was initiated. Hence, figure 8 illustraties average REBA postural score by
time for both restricted and unrestricted transfEkent lines were used to show the

beginning and ending of each transfer stage.
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Figure 8 Average REBA postural score for both restricted amcestricted transfers.

Analysis of this graph shows initial loading, (istage 2 vertical lift), begins with the
participant in the worst posture given the event.the unrestricted transfer, the
participant quickly transitions from the stage 2tial lift into the stage 3 horizontal
repositioning before resuming a more upright pa@stilihis event can be seen by

examining the intersection of the start stage &sinicted event line and the unrestricted
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transfer, which is at the top of the declining glopurther, this gives insight into why
time was significant. Specifically, if the partiaipts were not allowed (due to space or
other restriction) to transition to the horizontgpositioning as they normally would
before being required to come to a complete uppgisition then additional time would
be required to complete the stage 2 verticaldiftounting for the significant time
difference. This comparison can be seen visualthénfigure 8 by comparing the slope
intersection point of “start stage 3” event linahwthe corresponding REBA line plot.
However, given the estimated average moment presgimg the loaded stages, it is
believed that neither floor to toilet transferseeishere would be capable of producing an
L5 moment less than the 3400 N limit, while transfey a person of average (50%
percentile) height and weight.

Finally, user perception of this study was found¢ positive. In general,
participants believed time to perform the task s@ssistent with “real life”. However,
laboratory simulations were still believed to bsslelifficult. The transfer belt was
viewed as beneficial by 9 out of 10 participantewiperforming the floor to toilet
transfer. Overall, perception of each individualtbeing “realistic” was rated at 80%.
Further, 9 out of 10 participants felt the ovestlldy was a good representation of “real
life”, giving an effectiveness rating of 4.9 out@D.

Potential limitations

Restriction in workspace is normally categorizedagnvironmental situation or
condition that effects work being performed botinira worker safety and efficiency
perspective. While this study focused on the effettrestricting space when performing

a patient transfer, there are numerous other indaghat have a similar task for which
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restricted, confined or congested space is a knalblem. However, no published
literature was found for a comparison or basis #t@mpted to quantify this condition.
This absence in literature is likely due to thgé&number of variables, which need to be
controlled in order to get valid, reliable reseadelta. Some of the variables are
spring/shock loading of the transfer, directiormatts generated from brushing, hitting or
leaning on an obstruction such as a wall or hahdmailateral and/or unbalanced lifting,
feet/foot not being completely on the forceplate, Eor this study, efforts were made to
design and build a high fidelity representatioranfactual hospital bathroom. Protocols
and procedures were developed to ensure unifortrugt®n in order to minimize the
number of confounding variables. However, as withahoratory studies, there is a limit
to what can be recreated from “real life”.

A limitation of the study was that a weighted dumwsgs used for transfer and not
an actual person. The dummy met desired critedlading skin texture, weight, weight
distribution and proper joint movement and rangewklver, given the weight, the
dummy was taller than desired, and its statureavasile of medium build.

Another limitation was based on experience frorotgilials there was no way to
ensure participants would keep their foot/feet cleteby on the forceplate for the
duration of a transfer. Therefore, the recentlylighled revised Utah Back Compressive
Force Equation was used to estimate the peak maahent the L5. The research team
believed, based on the literature, the equationdvorovide accurate moment estimates
for the study, as well as, allow for an externdidadion of the equation itself. However,
the choice to use the equation meant losing tHeyatsi measure dynamic spring/shock

loading, since it is a static predictor.
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Conclusion

Methods that Alabama nurses use to handle pateatsubstantially impacted by
a number of factors, and these factors facilitdtese positive or negative perceptions of
job duties/tasks. One negative perception is tiatfloor to toilet transfer” is the most
difficult of the patient handling transfers duetiie conditions and restrictions that dictate
this transfer. Consequently, they also regarddhbation of the transfer as important,
perceiving bathrooms as the most undesirable areatfansfer that should be avoided if
possible. However, negative perceptions not witlditag, the nurses participating in this
study were asked to do just that. Specificallyytivere asked to perform a series of floor
to toilet transfers for the purpose of quantifythg effects of restricted space. Results
from this study showed restricting the space, asatrs in a hospital environment, does
not place any significant additional moment onltve back. What does occur is it alters
how the nurse moves when transferring a patien$ $ignificantly increasing the
transfer time during the loaded portions of thadfar. When examining the loaded part
of the transfer, which is the moment of initiatiofnvertical lift to the stationary
placement of the patient/dummy on the toilet. Timetneeded for a restricted transfer
increased by an average of 14% when compared tentigstricted. Putting this in
context, this is 14% more time in a medium to higk postural position for which the
best case scenario estimates the moment on thiedokvat an average of 2880 N.
Hence, the negative perceptions nurses have ofréimisfer seem to be justified.

Information presented here comprises only onefsariables relating to one
transfer performed in one location. Many more sgdif this type are needed before

valid multi-level recommendations can be made, Wigiguld facilitate long-term
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benefits. Results of this study suggest that vewyrieal world floor to toilet transfers
would produce low back stress, i.e. a peak L5 manhess than the 3400 N limit.
Therefore, mechanical assistance should be reqgtaretis transfer. Unfortunately, this
is a statement made all too often, since it is lboitherstood and accepted among nurses,
administration, and professionals that patient hagds a complex problem, which will
not be solved simply by one catch-all solution.yOhrough defining the problem from
the perspective of the people currently doing tevill advances be made. Now, the
burden rests with the administrators, nurses, healé professionals, and engineers to
contribute time and knowledge to quantify factansihtegration into models and
equipment designs to give nurses and healthcactitppaers more options in patient
transfer situations (Nelson, 2003).
Future Research

This study has shown that the conditions and w&tnis of the job environment
play a large role in the selection of methods #natutilized by nurses to perform patient
handling tasks. Results from this study quantiftezleffects of restricting space on one
of the two transfers regularly performed in a htagathroom. This suggests that if the
second transfer could be quantified in future reteaan overall risk factor could be
developed based on the unrestricted transfer, wdnakd ultimately lead to

understanding how risk changes when work areamareased or decreased.
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CHAPTER 6

CONCLUSION

A Summary of Findings

Four conclusions relative to future research of thpe can be drawn from this
study. The first conclusion is that when performangtudy related to a specialized
group/population, to not include input from thi®gp is a fatal research flaw. The
second conclusion is that input from individualsowtrere once part of this specialized
group/population but have moved to positions wllkeeg no longer perform the task
being evaluated is useful, but not necessarilydvdlhe third conclusion is when using a
specialized group/population as subjects, partritkr an institution or organization that
can organize and provide these subjects over amahbk time period. Finally, the fourth
conclusion is real world situations can be recikatea laboratory setting that facilitate
the capture and quantification of crucial varialdeewn to be difficult, if proper
attention is paid to details. Hence, the followis@ research summary of findings by

category:
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Table 20
Summary of findings by category for the researadyst“Patient Handling: Conditions

and Restrictions”

Category Finding

In the descriptive study, 25 factors that directly infeeepatient handling have been

General mapped through literature review, focus groups, andvietes.

Analysis of the personal health of Alabama nurses revemjpificant deficiencies in
Personal Health three of eight outcome measures when compared against generativer
populations: Social Functioning; Physical Functioning; iBodain.

The body mass index (BMI) for Alabama nurses indicated B8 "healthy" BMI
Personal Health while 37% and 35% of the nurses were classified as beirgpWeight" or "obese",
respectively.

Alabama nurses perceive that four transfers are signifycanttte difficult than other

Environment transfers: floor to toilet, floor to chair, tub to chairtoilet, chair or toilet to tub.

Locations perceived by Alabama nurses as signifiganore difficult to perform a patient

Environment transfer were the bathroom and a hallway or lobby.

Self-reported work measurement of Alabama nurses showgdjiend
approximately 19 to 20 percent of their time performamks traditionally associated
with patient handling.

Work
Measurement

The safety culture of Alabama nurses suggests that imphtiedling situations most

Safety Culture will place a patient’s safety above their own.

Over 40% of Alabama nurses stated sprains, strains antatke are just part of the

Safety Culture job.

Analysis of influencing factors found that the size and wedfltthe patient and

People understaffing most influenced the difficulty of a patigansfer.

Analysis of influencing factors showed that the size or shatfeeadoom and/or

Environment congestion of usable space dictated the method of transfepadid.
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Results showed that four issues were significant whenaflalnurses were asked,
“why would you not use patient handling equipment”:i{fiyas an emergency, no
time; (2) patient handling equipment was unavailable;i¢®) ar shape of the space
did not permit use; (4) congestion of usable space digarmit use

General

When performing a floor to toilet transfer, testingeiis increased by approximately

Environment 14% for the loaded portions of the transfer when spaseegtricted.

When performing a floor to toilet transfer, posture ¥eamd to actually have an
improved score when space was restricted. However, this waas#enfunction of
the space restriction limiting the body’s range of mothich ultimately limits the
nurse’s ability to choose how to perform the transfeaddition, neither posture
score was better than a “medium?” risk level with the stagerfcal lift being at a
“high” risk level.

Environment
&
People

Environment ~ When performing a floor to toilet transfer low back strée®. moment about L5, was
& estimated to be 2880 N, which is relevant since the kvt at which spinal injury
People injuries have been shown to begin is 3400 N.

Overall, there were 14 different findings that ednited to the overall conclusion of this

research, which is:
‘Findings from this research study suggest thathHerhospital bathroom
environment tested when performing a floor to tdilansfer and space is
restricted, the best case scenario that a nursexgaatt is that 14% more time
will be spent in a medium to high risk posturaligos for which the average
peak moment on the low back was estimated at 288@eNce, this conclusion
suggests that few real world floor to toilet trarsfwill produce low back stress
less than the 3400 N limit where spinal disk damad&own to start. Therefore,
mechanical assistance should be required forrdurster.’

Limitations of study

In all research studies, there exist limitationd #ms research study was no different.

Each of the three parts in this study containedditions unique/specific to itself. The
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following provides a summary by study part of timewn limitations:

e The part one descriptive study was based on agdhpbpulation cross-section of

healthcare professionals within the state of Alaba@ender and ethnic

representation was not proportional to the curteBt population (according to

census.gov). However, representation was prope@ititornthe current gender and

ethnic population in healthcare (BLS, 2004) in stege of Alabama (Alabama

Board of Nursing, 2005).

The part two survey study was based on a selftseldienited population cross-

section of 87 nurses of a possible 1000 AlabamaesuiThe following are

limitations and/or concerns related to low respaases and self-reporting

(Garrett et al., 1992, Holman, 2006):

1.

Low response rates, which raise a question of venetelection bias” has
occurred, since only 5 nurses in the 25-34 agepgresponded.

Low response rates result in minimum sample siaestfatified data
yielding limited or no finding due to lack of ststical power.

The possibility of omissions in self-reported dateestions thus impacting
accuracy and completeness.

Response bias, which is a known issue with periogrsurveys in
healthcare.

Problems known to exist when surveying nursesivelad under-
reporting injuries and events leading to injuryeftr, Burns, Sander-
Buscemi, Morsi, & Grunwald, 2003, Nelson et al.0&p This type of

misreporting can create gaps in data and residirCronbach’s Alpha
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Coefficients.

e Part three of the study was a biomechanical laboratudy. However, as with all
laboratory studies, there are limitations regardimgulation of real life situations.
An example of this is that some job tasks are i@ty hazardous and can not be
entirely recreated due to participant safety. Ofiteblems relate to accounting
for uncontrollable variables. Some uncontrollatdeiables known to confound
biomechanical data are spring/shock loading otrdwesfer, directional forces
generated from brushing, hitting or leaning on bstauction such as a wall or
handrail, unilateral and/or unbalanced lifting,tf®t not being completely on
the forceplate, etc. Other limitations impacting thboratory component of the
study were:

1. A weighted dummy was used for transfer rather #naactual person. The
dummy used met set criteria including: skin textuveight, weight
distribution and proper joint movement and rangewklver, given the
weight, the dummy was taller than desired andt#tiee was a male
medium build.

2. The revised Utah Back Compressive Force Equatianusad to estimate
the peak moment about the L5. Based on the literatun assumption was
made that the equation would provide accurate moesimation for the
study. However, the choice to use the equation trieaimg the ability to
measure dynamic spring/shock loading, since itstatc predictor.

Recommendations for future research

Future research should examine the specific stresssociated with all nursing
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tasks in order to understand the true burden bogsipally and mentally being placed on
nursing professionals. Examples of future resetirahcould benefit from this study are:

1. Significant deficiencies were seen in the SF-36&ults for Alabama nurses when
they were compared to three different general @damrs. Additional research is
needed to determine if these were isolated eventshese results are
representative of the U.S. nursing population.

2. The findings from the SF-36© health survey showgdiBcant deficiencies in
social functioning, physical functioning and bodugin. Further research is
needed to explore and define the specific influegpéactors affecting these
outcomes. Only then can proper countermeasures\maped through
engineering, education, and policy.

3. Future research should focus on quantifying cdlatste factors such as
congestion and/or limited space, which could beesked by developing
building standards related to minimum access/spaeded to/around a patient.
Currently, there are only recommendations regarbathrooms, which are
primarily dictated by architects and constructiompanies (National Kitchens &
Bath Association, 2006).

4. Future research should focus on the developmeantodased risk factors based
on conditions present. Based on findings from tileenlechanical portion of the
study, a risk factor could be developed based lmatlaroom’s configuration,
which could ultimately lead to understanding hoskrthanges when work areas

are increased or decreased for other industries.
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