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PATIENT ROOM HANDEDN  ESS: AN EMPIRICAL EX AMI NATION
EXECUTIVE SUMMARY

Objective

The study objective was texamine how physical design configurations impact cprecessesAn
intermediate objective was texamine patterns of care giving behavior in nurses of different
characteristics, in acute mdsurgical care.

Background

Patient room handedness has emerged as an important issue in inpatient unit design with many
hospitals adopting the sardended room concept at all levels of patient acuity. While it is argued that
samehanded rooms improe patient safety and staff efficiency (drawing the arguments from aerospace
industry), there is little empirical evidence to either support or oppose the contention. Moreover, the
samehanded concept assumes that a particular physical design configuragitmizes care behavior,
where as there is a lack of knowledge on how nurses behave during care giving.

Method

An experimental setting was developed where elements of the physical environment and approach
related to the caregiver zone was systematicallgmpulated. Twenty RNs (10 lefhanded and 10
right-handed) provided three types of care to a patiastor across the nine configurations, which were
videotaped in 540 separate segments. A structured interview of the subjects was conducted at the end
of the individual simulation runs to obtairriangulatingdata. Video segments were coded by experts

in nursing and kinesiology. Statistical and content analysis of the data was conducted.

Results

Study data show thastandardizationof processes and workflowo the extent of force functioning

staff location on the right side of the patient, in acute medisalgical settings, may not be achievable
owing to numerous factors. Thus, designing satended environments may natontribute to process
and workflow standardization However, physical desigstandardization s a construct distinct from
environmentalhandedness)eading to familiarity with the physical work environmentis a desirable
attribute in acute medicasurgical settings.



PATIENT ROOM HANDEDN  ESS: AN EMPIRICAL EXA MINATION

Introduction and Problem Definition

The dawn of the twenty first century witnessed an unprecedented rise in concerns related to patient
safety and efficiency in American healthcare. The wide range of concerns primarily ezdefrgm
reports produced by the Institute of Medicindr(stitute of Medicine,2001; Kohn, Corrigan, &
Donaldson, 2000; Pag2p04 and the Agency for Healthcare Research and Qual9@l 2003. The
Institute of Medicinereport highlighted the large numheof preventable deathand injuriesoccurring

in American hospitals, making it unsafe for the patients. Medical errors, hodptaguired infections,
patient falls, and other safety issues emerged as the top concerns in patient care délimeng other
factors, the AHRQ report pointedout the physcal condition of the cliniciarsdwork environment as

an area warranting improvement in order to render patient care delivery safer and more efficient.

While numerous clinical and process interventions were mka@ed and implemented in the succeeding
years, the architectural design industry alsesponded witha number of design concepts that could
contribute to safer and more efficient patient ca®ne of the physical design concepts proposed, and
subsequenthadopted in an increasing number bbspitals is the concept oBsamehanded®patient
rooms (Cahnman, 2006McCullough, 2006;Schneider, 200¥

Figurelillustrates an example of tradition mirreaimage patient roomsFigure 2 illustratesan example
of aright-handed patient roon{one type of saméanded configuration, the other type being left
handed patient room)in traditional hospital bed unitspatient rooms areconfigured in a mirrored
arrangement. The mirrored configuration enables sharing of maflgadinesand bathroom plumbing
chaseand lines These avenues for sharing are perceivedetult in lower initial capital cost of
construction as compared to a sathanded patient room configuration, where medical gases and
bathroom plumbing cannot e sharedetweentwo rooms. While any empirical evidence of initial
premium in capital cost is not available in published literature, there is a general perception of a
considerable premium in first cost associated with sama@ded room configurations§cmeider, 200Y.

Despite the perceived cost premium, the conceptsamehanded patient roonhas maintained its
status as tesubject matter of intense debate owing to a perception of safer care associated with it
(Cahnman, 2006Reiling, 2007 Schneider2007).However, little empirical evidence exists to support
or refute any of the contentionsnade pertaining to the sareanded room concept.

The frequently raisedssue, as a result, is whether and to what extent shareded configurations
contributesto safety and efficiency.



Figure 2: An example of a rigiainded patient room configuration.

The Safety Argument

The notion of safety associated withttributesof the physical environment was mapped from the
experiencen other high risk sectors includin@viation and nuclear industrie¢see Reiling, 2007, for
instance)

In aerospacestandardization of processes and environmegésned currency owing to substantial
evidence that human factors are the underlying cause of erfdmna & Hoogeboom, 2004Schutte &
Willshire, 1997. There is a significant body of literature on standardization of flight decks. Human
errors have been shown to be associated with 80% of tateidents in aviation, and records of



worldwide accidents involving commercial jet aircrafts between 1959 and 1995 show that flight crew
error was the primary cause in 64.4% of the accidents (Noyes, Sfakkazem, 2004)Factors

associated with human ssrs in aviation are multiple. Those include procedural (as in training) and
those associated with the physical environment. One of the factors highlighted in literature pertains to
the location and design of controls arftight deck interfaceswhere coninuously changing technology
and variations between aircraft equipments are discussed as major challeagds,(1997Singer,
2004;Spitzer, 2005 This is especially important since crew members typically fly more than a single
airplane,even within thesame companyT he benefits of flight deck standardization wagaminedand
codified in standards decades back (Department of Transportation, 2004de, 1997;Sulzer, 1981).

Challenges associated with humamachineinteractions that involve negativeransfer of learning

while switching aircrafts llande, 1997Spitzer, 2006) and unnatural or nantuitive interfaces (Schutte

& Willshire, 1997) constitute one area of focus. Advancements in technology contribute considerably
to this challenge (Lande, 199%pitzer, 2005 Such factors introduce cognitive challenges in pilot
decisionmaking, leading tgpotential errors. Identical argument drives the concept of saimended
patientrooms, asserting that standardization reduces cognitive demand and help atda®eeral
cognitive processeteading to lesser demand on shéerm memory (Reiling, 2007)Standardization of
equipment, procedures, actions, system layout, displays and color philosophy, among others, are
recommended to enhance safety in the aviatiodustry (Spitzer, 2006).

Another safetyissuehighlighted in aviation literature is ergonomics (Seifert & Brauser, 1988)
ergonomic design represents a key factor in aviation safety, it could also play a role in patient safety.
Arguably, actions thatcould hurt caregivers may contribute indéctly to unsafe cardmpacts of
inappropriate body mechanics on staff while reaching, lifting, and conducting other physically
demanding activities have been well documented in occupational safety literéBasir, 2002

Benyon & Reilly, 2002 Smedlay et al.2003 Trinkoff, Lipscomb, GeigerBrown, & Brady, 20032.

Such activities could include inappropriate body postures (reaching out, pulling, lifting, etc.) and
transferring patientgBashir, 200 B~ g dclahactatisties dould have an impact on the manner a
particular task is conducted. It is well documented in literature that individuals have a stronger side
and preferred posturéOzcan, Tulum, Pinar & Baskurt, 2004; Turkan, 2003n that context, the baly
mechanics that nurses use could vary from person to person based on individual characteristics: 1)
height, 2) weight, and 3) handedness (left versus right handed). At the very basic level, the act of
compensating for restrictions imposed by the immedigbhysical environment could impact the
efficiency of patient care delivery. Repetitive, inappropriate movements also lead to detrimental
physical stresses and strains. Thus, in the worst case scenario, inappropriate body mechanics could not
only harm cargivers, but compromise care delivery.

A more important issue pertaining to ergonomics, however, relates to laterality and handedness of
people. It has been shown that poor ergonomics could worsen problems associated with lateiality
odqgr nmd rwatemass dfgprandkdown and left and righend handednesea md dr ~ ah k h s x
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(Whittingham, 2004) Thus, poor ergonomics could directly impair functiongderformance, and hence
safety and efficiency.

A Standardization Framework

Experiences in the aviation industry offer a framework to organize the study questions and data
analysign the context of healthcare desigithe framework is illustrated in Figue 3.1t shows that the
primary target of standardization is the standardization pfocessedf processethat have safety or
efficiency implications are standardized, there should be a corresponding reduction in cognitive
demand and fewer incidences ingnitive failure during emergencies.

Standardization of processes includes standardization of procedures and actions performed by the
staff. The handedness and laterality of staff do have an implication on standardization of procedures
and actions.

The other aspect of standardization involves elements of the physical environment. Procedure and
action standardizatiorcannotbe implementedsuccessfullyvithout standardizing the physical
environment in whichtasks are performedPhysical environment facta essential for standardization
efforts include the layout and location of elements, the design of the individual elements, and the
humartmachine interaction involving equipment and healthcare information technology (HIT) such as
computerizedphysician orcer entry system or electronimedicalrecords.Handedness of the physical
environment (note the distinction beinglrawn here between handednestpeopleand handedness of
the physical environment) constitutes oraption in physical environment standardizian.

Handedness
and Laterality of
Staff and

Patient

Handedness of
Physical
Standardization | | _.-»| Environment
of Processes | -

and Workflow / Equipment
% -

Physical 3
Environment HIT

Layout,
Locations

Design of
Individual
Elements

Figure 3: A framework articulating the different aspects of standardization discussed in literature
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Standardization versus Handedness

A key issue in the standardizatiodebate ithe handedness of the layout tie physical configuration.
It is noteworthy that discussions on sarf@nded rooms in design literature use the terms
standardization and sareandedness interchangeabbuggesting the two as identical conceptkey
distinction made in this study is the one between handedness and #relatdization. Asllustratedin
Figure 3, handedness of the physical environment is only op&onal component of standardization.

Further, samehandedness as a standardization measure have been discussed typically at the patient
room level; that is, dlaspects of the patient room, including handedness, is replicated without any
variations throughout a bed unitStandardization of care environment, however, could be conceived
of at five different levelsThe lowest two levels pertain to headwall stand&ation. The third level
expands to the care giver zone (the zone around the patient bed reserved for the caregivers and
equipment). The fourth level constitutes the standardization of the entire patient room. The highest
level of standardization is at #unit level, whereall inpatient units in a hospital are built identical.

Table 1 articulates theattributesof each level of standardization.

Two pertinent issues warrant considerations within the context of patient safety through
standardization. Firsis the level of standardization that actually contributes to safe patient care. The
second issue is the relationship between standardization and handedness. It is noteworthy that all levels
of standardization could be achieved without creatipgtient cae roomconfigurations that are same
handed. That would involve standardization of the procedures and actions and those supporting the
procedures including design of individual elements involved in the care process, their locations,
equipment, and HIT. On he other hand, one could design handedness into care environments
without standardizing the physical elements within those environments. Both standardization and
samehandedness could be achieved, too. The importance of articulating this distinction iagta the
variable impact standardization with and without handedness could have on cost and patient care
delivery.

Tablel: Five levels of standardization in inpatient care

Level of Standardization Details
Level 1DHeadwall Identical array of utilities is always provided on the corridor side of
each room (irrespective of patient side)
Level 2- Headwall Bnmr hrsdms ok bdldms ne °~ bdqgs
left, and another on the right
Level 3bCaregiver Zone Design and relative lcations of all elements provided to support the

care process within the caregiver zone are standardized across all
patient rooms(e.g., including work surfaces, supply storage, hand
washing sink, etc.

10



Level of Standardization Details

Level 4bPatient Room Patient rooms(pairsin case omirrored configurations)are designed
identical in that all elements in the patient rooms are located and
oriented inthe sameposition and direction

Level 5DBInpatient Unit Patient rooms and all support spaces are standardized across all u
in a hospital

Procedures and Actions:Pattern of Nursing Behavior

As the framework suggests, a crucial component of standardizing processes is standardizing procedures
and actions. In the ongoing standardization and handedness debate in healthcare desjgimtrg
difficulty is in the fact that little isavailable in documented literatuneegarding thebehaviors and
actions of caregivers while delivering patient cafée concept of sambanded rooms is predicated on
the assumption thathere existsa thorough understanding of the way nurses behave naturally during
care delivery, and common patterns of behavime knownthat could be best supported by one
physical design configuration. Neither of these assumptions, however, have evidence to support or
refute them. In essence, the increasing focus on daameled inpatient rooms is emphasizing a
knowledge gap pertaining tprocedures and actiorassociated witmatural care giving behaviokyith
the variations in body mechanics amwith possible constraints iposed by the physical environment.
Without understanding care behavior, it is difficult to assert that a certain physical configomnatvill
optimize standardization ofcare proceser promote efficiency and safety

Study Obijective and Question

In the absence of any literature on nursing behavimrhandedness of physical configuratiptine study
was designed with two main questions:
1. Are there natural patterns of care behavior?
This was intended to address the procedures and actions componearneivtrk. fr
2. Would standardization and/or handedness facilitate or impede care process?
This was intended to address the physical environment standardization components of the
framework.

The objective of the study was to create a preliminary foundation to mmae potential associations
between handedness of the care setting, and safety and efficiency of patient care ddlhestudy
intended to address the simplest question pertaining to environmental handedness and nursing care,
with the aim to generate tle preliminary evidenceeededo support more complex empirical
examination of thehandedness issuBince handedness is discussed within the standardization
framework, standardization, by defaulGonstituted an area of examination.

11



Finally, two types d room configuration handedness have been designed in hosttdis right-

handed patient room and the leftanded patient room. Typically, however, it is the rightanded

patient room that has beeshow-casedn printed literature (Reiling, 2007), basexh a traditional
perceptionthat the right side of the patient constitutes the best location for the caregiver. Throughout
the remainder of this report, righthandedness will béhe defaultin the discussiorof handednessThe
issues, however, are identlda left-handedness, and any inferences on righhdedness should be
treated as oneefitting left-handed configurations too.

Research Design
Study Setting

The studywasconducted at the University of Texas Arlington School of Nursing. The recently
opened Smart Hospital' at UTA School of Nursing is a statef-science facility that is designed to
operate as a fully functioning hospital nits in the hospitalare fitted with the latest headwalls for
(working) medical gases and beds manufactured by-Rdim. Other equipment that is typically found

in hospital rooms are also provided at the bed side. The large Team TraiRimgn focuses on the
development and assessment ohiospital rescue, stabilization, and resuscitation skills. Video cameras
locatedin the ceiling ofeach patient care training spacapture activities around the bed, for
subsequent plajpack and use during training.

Sgd 12dwl3d Sd° | usedas thedhudyfsite (Rigmrdssardt)r The headwall in the
room had an idenical array of redundant medical gases, provision for suction, and power outlets on
both side of the patient bedl'he adjoining control room is linked through a ongvay mirror to
unobtrusively observerecord and monitor activities in the Team Training RoonVideo and audio
feed from the ceilingnmounted cameras are received and processeclsiommade softwarénstalled

on computersinside the control room.

Subjects and Sample

Subjectsvererecruited from the nursing studentand faculty at the Schoolfd\Nursing, responding to
an internal email solicitation. In total, 10 righthanded nurses and 10 léfanded nurses participated in
the study.Only female subjectsvererecruited in this phase since female caregivers constitute the
majority of nurses in lospital inpatient units.Since this was repeated measurstidy design and the
study wasexploratory in nature, a sample size of 20 was considered appropriate

The nurses participating in the study fairly represented attributes of typical nurses working.S.

hospitals. The age of the nurses ranged between 21 and 62 years, with a median age of 53 years. The
median age of 53 years is proximal to the mean age of 46.8 years (as of March 2004) of American nurses
(American Nurses Association, 2009). Of ti2® subjects, one had a BSN degree with the remaining

12
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year to more than 30 years, with a median experience of 25 years.

One standardized patienfactor)volunteered toserveas the patient in all care scenarios designed for
the study.

CONTROL | TEAM TRAINING
ROOM ROOM

Nurse
Station

CORRIDOR
Figured: Floor layout of the Team Training Room and the adjoining Control Room.

Figureb: The bed, headwall and technofegiureén the Team Training Room
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Figue 6: The Control Room withuatlio visual recording facility.

Study Design

The study protocol was approved by the Institutional Review Board at University of Texas at
Arlington. A simulation-based experimental design was adopted for the study where elsnoé the
physical environment were systematically manipulated. As the initial examination bftherto
unexplored question, the following attributes were considered for the physical environment:

1. A acute medicasurgicalunit setting was considered fohé study since it represents the
predominant care environmenin an acute care hospitaboth in terms of physical design as
well as care proeduresGreater levels of complexities representing higher level of patient
acuity wereintended to be examined isubsequent studieSince handednessadfien being
promoted at all acuity levele m s nc ™ x dr igrepresehts thekosttogical tarfd m +
relevant start point.

2. The physical configuration elements that were manipulated included the direction of appin
to the patientand the presence or absence of anlihé to the patientusing a mobile poleThe
patient bed, headwall and moveablever-bed table represented the commatementsacross
all simulation scenarios. Two classes of physical environmeahipulations were conducted:

a. Right-handed, lefthanded and neutrahanded configurations
b. IVpolenm o0 s hdmaehm lod e d+«landhbl® pode bohditisns

These manipulation options resulted in nine physical design configuratidie diredion of approach
was manipulated using flexible rope partitions as shown in Figbré single panel in the rope
partition was left open to represent the patient room door, and hence the direction of apprpatien

14



approach was manipulated he partition was placed five feet away from the bed to allow sufficient

space for the subjects to perform their assigned tasks. In the scenarios involving Reat@dddness,

sgd o gshshnm v r kdes nodm sn e b hpkeferertesTdble2 oogn " b
outlines the key attributes of the nine settings. Figurfeshows diagrams of the nine configurations.

Table2: Key attributes of the nine configurations included in the study

Scenario Number Direction of Approach IV Location
Scenario 1 Open No IV
Scenario 2 Open HU nm o shd]
Scenario 3 Open HU nm o shdn
Scenario 4 @ooqgn bg eqgnl No IV
Scenario 5 @ooqn bg eqnl No IV
Scenario 6 @ooqgqn bg eqgnl HU nm o shdi
Scenario 7 Apprn - bg eqnl 0 HU nm o shdn
Scenario 8 @ooqn bg eqnl HU nm o shdi
Scenario 9 @ooqgn bg eqgnl HU nm o  shdn

Scenario 1 represents the most unhindered setting without any constraints iretivironment related

to approach or any obstructions in the immediate care environment. Scenarios 2 and 3 represented
obstructions arising from IV location, but no constraints on approach. Scenarios 4 and 5 represented
constraints in direction of approacbut no obstructions in the care environment. Scenarios 6 through
9 included all possible combinations of constraints in approach and obstructions in the form of IV
location visavis the patient.

The Simulation Runs

Each nurse was instructed to condutiree tasks in each of the nine physical configurations. The tasks
involved: 1) checking vital signs, 2) suctioning the patient, and 3) sitting up the patient. These three
tasks were selected since they represent typical patient care tasks, and cowulddueted entirely

within the caregiver zone without needing any other part of the patient room. Also, the tasks
represented the need of a dominant hand in conducting suctioning (to a greater extent) and sitting up
the patient (to a lesser extent).

The three tasks and nine physical configurations totaled to 27 simulation runs for each nurse. With
twenty nurses in the sample, a total of 540 simulation runs were conducted for the study. Each nurse
completed her 27 simulation runs in a single session. Howetlee sequence of scenarios and sequence
of task in each scenario was presented in a random order. The randomization of scenarios and tasks
was conducted using a simple randomization routine available onlinletigt//www.random.org/
sequences/.

15



SCENARIO 1 SCENARIO 2 SCENARIO 3

| I | | e | | oy |
| ﬂﬂ | | ﬂﬂ | | ﬂﬂ |
| | | | | |
L B L B L B

Figure7: The nine physical configurations included in the &tirdie represents IV pole and rectangle at the
foot of the bed represents thelmetitable)

During the simulation runs, the subjects were stationed outside the Team Training Roorthén

corridor. The room door remainedclosed in order not to provide any advance clue to the subject

gdf "gqchmf sgd rbdm ghn sn ad trdc- @s sgd adf hmmh
was a makeshift nurse station (Figure) that was createthside the Team Training Room. The nurse

station was located on the foot wall of the room to provide an unbiagedutrathanded)starting

location. The nurse station was equipped withe two pieces of equipment needed for the study; a

DINAMAP on wheelsand a handheld suctioningkit .

16



Figure8: The make shift nurse station used in the simulation runs

Other than the manipulated variables, all other aspseat the setting was standardized the beginning
of al simulation runs. The aspects of the emanment that were standardized included) height of
patient bed set at minimum2) bed angle set at 30 degre@¥bed rails in the up position4)over bed
table centered at the foot of the be8)suction canister on platform on both sides of the beg)
DINAMAP at nurse stationand 7) suctioningkit at nurse station For each task, a standardized script
was read aloud to the subjects by a research team member. Baiblews the standard script that was
used to assign task to the nurses.

Table3: Thestandardized script that wasdigeassign tasks to the nurses.

Task Script
Vitals Okd rd s jd xntgq o shdmsdr wuhs "k
Suctioning Your patient is a new admission who has a tracheotomy and will need to be
suctioned now Please pretend to suction your patieand return to the nurse
station.
Sitting up Okd> rd rhs xntqgq o shdms nm sgd dc-

position, and return to the nurse station

Each simulation run was separately videotapedtie control room. At the end of each set of 27
simulation runs, the subjects were administered a ssmictured interview. The purpose of the

interview was to collect any additional data that may enhance understanding of the observational data

from the video recordingsThe interview questions focused on: 1) work flow, 2) perceived awkward
postures or movement, 3) elements of the settings that are perceived as supportive to the tasks
conducted, and 4) factors influencing approach decisibime interview plan of inquiry is included in
Appendix I. All interviews were also videgecorded separately for subsequent analysis.

17



Data Coding

Two types of coding were conducted on the video segments of the 540 simulation ms.set of

coding was conducted by tweegistered nurse@RN). The nurses were instructed to watch thvédeo

and record a predetermined list of behavior and actions. Those included: 1) direction of approach, 2)
any hesitation in approach, 3) over bed table use, 4) bed rail adjustment, 5) ligtat djustment, and

6) bed angle adjustment. In addition, the nurses were instructed to count the number of times the
following postures were observed: 1) stretch, 2) bend, 3) unstable, 4) lift, 5) twist, and 7) reposition.
The operational definition of hese postures were explained to the nurses and a number of mock
coding sessions were used for the training purpose, until a 90% agreement rate was achieved. The
operational definitions of the posture terms are included in AppendixAl data coding sheet as

created for the nurses to record behavior.

A third RN reviewed the codeddata to identify any errors and inconsistencies, and ensure that the

coded data is ofigh quality. The purpose of the RNcoding was twofold. First, from a nursing

perspective, lte coded data was expected to provide some documentation on how nurses behave

naturally, from a viewpoint of process standardizatiofrom a design perspective, the coded data was
expected to provide the preliminary evidence on any consistency in diredliy of approach and

e bsngr " eedbshmf °~ mtqrdrd cdbhrhnm sn “~oogn bg

The second type of coding was conducted by an expert in Kinesiolddye Kinesiology expert coded
the segments to identify actions that were poteaity stressful or harmful, and evaluate the ergonomics
of the environment toidentify the reasongor such actions. Further elaboration on the ergonomic data
coding process is provided in the data analysis section.

Video segments of the interviews wereatiscribed to text by a professional transcriptionisterview

transcripts were subjected to content analyses witlo main objectives: 1) to identifyepeating

environmental factors that are perceived by the nurses as determinartweafindividual dedsion to

behaven a particular mannerand2)tohcd ms hex sgd gdk shnmrgho adsvddi
in a particular manner and the configuration of the physical environmebBata analyses followed the

steps suggested by Miles and Huberman9d)9 The content analysis was conducted using MS Excel

software in combination with MS Word. Text chunks from the interview transcripts were encoded

and organized to capture recurrinfigctorsand interpretations

18



Data Analysis and Findings

Analysisof coded data included fivieey steps

1. Within group comparisors of left-handed and righhanded nurses to identify any common
pattern of behavior.

2. A between group comparison of leftanded and righthanded nurses to explore any significant
differences bateen the two groups.

3. A factorial design to identify factors influencing potentially harmful actions.

4. An exploratory data analysis to identify factoisfluencing nurses decision regardimgproach
direction.

5. Content analysis of the interview transcripts fdriangulating study findings.

These steps were designed to systematically proceed through the issues articulated in the
standardization framework (Figure 3). The first two analyses were intended to provide information on
behavior and actions and the watrelates to handedness of the individual caregivers. The third
analysis was designed to explore whether ergonomic issues, physical configuration issues or both
introduce any potential safety issues, since poor ergonomics has been linked to safetyourtte f
analysis was designed to explore whether force functioning of approach through physical
configuration handedness is compatible with process standardization. The analysis of interview
transcript was meant to triangulate findings from observation dadad get a deeper insight on physical
environment standardization and handedness relatlips with process issueStress and workload
factors were not manipulated in the study, and hence were not examined in the data analysis.

Pattern of Behavior
Wit hin Left-Handed Nurses

The primary emphasis in the analysis of datéthin each groupwas to examine any contrast in

behavior and actions between the first scenario and the remaining eight scenarios. Observation of any
significant contrast would suggesté absence of any common pattern of behavior within the group.

On the other hand, absence of any significant contrast would provide evidence of a common pattern
of behavior within the group.

The contrast analysis (or goodag of fit) was conducted usingpgistic regression fodichotomous
outcome variables, such as approach from the left or the rightisson regression analysis was used
where the outcome variables were frequency counts, such as the number of times the subject was
observed stretchingr bending.

Within the left handed nurse group little evidence was available to suggest any contrast in behavior
and actions between the nine physical configuratiofts, each ofthe three assigned tasks. Taldle
summarizeghe findings from the Logistic andPoisson regression analy$ left-handed nurses

19



Expanded summaesof the models for the three tasks are included in Appendix The model used
for the Logidic and Poisson regressions w@gherel3 represents the predictecoefficient and sets4
represent the nine physical configurations)

Model:
behavior= [3isel + [2seP + RsseB + [uselh + [5seb + Bseb + [37set + RsseB + (bsed

Tabled4: Summary of statistical significance of the Logistic and Poisson model testing condticted on lef
handed subject data.

£.5 wa 55525 0 5
8 & = 88 = E © E € £E <« ire) =
o= 8 < ESF% &8 85 © o - a
= O = = = © +— 175} o
S£ 8 258585352 & 2 & = &
<o I OS mc Mc O& O 0 - 3 ~ Y
Vitals 055 0.91 - 0.99 0.99 - 0.79 099 091 091 0.86 0.99
Suctioning 0.45 0.98 0.99 082 0.73 099 097 0.58 0.83 - 084 0.25
Sittingup 0.03* 0.90 - - 098 098 099 0.10 0.67 099 0.86 0.93

Note: *** (significant at .001), ** (significant at 0.01), * (significaft@5), + (significant at 0.1)
Blank cells imply thatither the model did not converge or zero observations of the behavior

Table4 shows that other than in the case of approach direction foe sitting up task, no significant
contrast wasletectedn other behaviors observed in the simulation runBhe indings suggest that there
exists a common pattern of behavior amonbdafied nurses for the three tasks employed in the study.

Within Right -Handed Nurses

Analysis of the righthanded subject data resulted in similar findings. The model and artalymethod
used were identical to those described in the case ohiafided subjectd able5 includesthe summary
of the findings from the Logistic andPoisson regression analysisrafht-handed nursaidata
Expanded summariesf the models for the tinee tasks are included in Appendix IV.
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Table5: Summary of statistical significance of the Logistic and Poisson model testing conducted on right
handed subject data.

= s ° o % £E o g .S
S5 2 2o =g 9L 2c . L S
o = E 0 9 £ 2 © B 9 - © — 8
28 3 ¥2gigZzgis 2 oz . ¢ ¢
<35 T O S 0 S 03I o8 & %) =) 5 = x
Vitals 0.09+ 0.98 - 097 096 0.99 0.82 0.95 - - 0.38 0.98
Suctioning 0.13 098 098 095 098 091 091 094 0.97 - 0.70 0.88
Sittingup 0.13 0.99 - 099 083 097 098 092 03 099 0.83 0.71

Note: *** (significant at .001), ** (significant at 0.01), * (significant at 0.05), + (significant at 0.1)
Blank cells imply that either the model did not converge or zero observations of the behavior

Table 5 shows that other than in e case of approach direction for checking vital signs, no significant
contrast was observed in other behaviatecumentedn the simulation runs. Even the single case of
significant contrast was at a lower confidence level of 90%. As in the case #fdefted nurseghe

findings suggest that there exists a common pattern of behavior ambagdeghhurses for the three tasks
employed in the study.

Comparing lefthanded and righthanded subject behaviors

The above analysis provide evidence that witleach group(left-handed and righthanded nurses

display a common pattern of behavior while conducting vitaljctioningand patientsitting up tasks.

How similar or different are the two groups in their exhibited behavioffd identify any differences

between the two groups a regression analysis was conducted with two sets of categorical variables; one
set representing the nine scenarios and the other representing handedness of the subject. The model
examined was (wher@represents the predicted coefient, sets B are dummy variables representing

the nine physical configurations, and the variabsighthandedepresenting handedness of the subject):

Model:
behavior= 2+ Risel + ReseR + RsseB + (hsell + [seb + [xseb + [sef + [xse8 + [wrighthanded

Table 6 provides the summary of the statistical significance from the regression analysignificant

estimate indicatea difference in the exhibited behavior between the ketinded and righhanded
subjectsExpanded summariesf the models for the three tasks are included in Appendix V.
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Table6: Summary of statistical significance otitheq h ° a-¢ d m@ dy tdodds tastesbgddntify
differencelsetween the behavior ofteihded and rightanded subjects

S. 5 e _5 55 25§ 0 S
85 2 29 = E BE PE < 3 =
o= 8 T Sy B ® § S — S - 3
S 8§ 83 B2 BT2T:0 e z . 2 g
<5 I OS Mm@ m e mah m 5 3 £ o2
Vitals 0.04* 0.85 - 0.05+ 041 0.83 081 084 057 - 049 0.0%*
Suctioning 0.0** 0.70 0.00* 0.1+ 0.28 0.76 0.00* 058 0.25 - 0.14 0.18
Sittingup 0.07+ 0.87 - 0.83 0.01* 0.96 0.96 0.02* 0.40 0.60 0.01* 0.77

Note: *** (significant at .001), ** (significant at 0.01), * (significant at 0.05), + (significant at 0.1)
Blank cells implgero observations of tehavior

In contrast to within-group behavior(Tables 4 and 5)rable6 shows thatlefthanded and rigdtanded
subjectdiffer significantly in a large number of behavior in the three tasks conducted in thd gtad32
behavior category tested,giificant differences were observed in 11 exhibitezhaviors amounting to
34% of all behavior categorie®f particular interesis the direction of approach, where the two groups
exhibited significant diffences in all three tasks.

Potentially Harmfu | Actions

The second type of coding was conducted by an expert in Kinesiology. The Kinesiology expert was
provided with two sets of video segments for each nurse; ongliersuctioning task and one for

sitting the patient up Video segments on checkingtal signs werenot included in the analysisince

those were not considered to be associated with any safety issue arising either from the configuration
or from ergonomic factors. Within each set of video segments were two scen&xilos least

challengirg scenario and the most challenging scenario. The least and most challenging scenarios were
identified based on the natural preference of approach of each nurse and the location of fadds

a potential obstruction. The natural preference of each reirgas identified from the first scenario
(Figure7) which involved neither a constraint in approach nor any obstruction in the care
environment. The least challengingasenas the one where the subjects were onithgreferred side

and the IVpolewas locéed on the opposite side. The most challengicasevas the one where the
subjects were not located on their preferred side and thgble was located on the same sidse the
subject

The kinesiology expert was tasked wittixamining the video segmentadfor each subject and task
provide an assessment of the number of time they were observed stretching, bending, unstable, lifting,
twisting and repositioning that, in the expert opinion of the coder, represents a potentially harmful
action, either immeditely or over time due to repetitions. The assessment was conducted both for the
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least andhe most challenging scenarios addition, the expert also provided information on whether
the potentially harmful action observed was a result of the physical agunfation, of the way the

patient bed and the headwall is designed, or both. Results of the Kinesiology data coding for sngtion
task is summarized in Tablé, and forsitting up task is summarized in Tabl8.

Table7: Distribution of potentially harmfiactions in the least and most challenging scenarios involving
patientsuctioningask for lefhanded and rightanded subjects.

STRETCH BEND UNSTABLE LIFT TWIST REPOSITION
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RH LC 1 15 3 0 0 38 0 0 0
RH MC 0 0o 17 1 2 2 0 0 3 2 0 1
RH Total 1 32 5 2 0 0 74 2 1
LH LC 0 0 5 0 1 0 0 0 17 0 0 0
LH MC 0 0 9 0 0 2 0 0 24 4 0 0
LH Total 0 0 14 0 1 2 0 0 41 4 0 0
Total 1 0 46 1 6 4 0 0 115 6 0 1

Note: RH: Right Handed; LH: Left Handed; LC: Least Challenging; MC: Most Challenging

Table8: Distribution of potentially harmful actions in the least and most challenging scenarios involving
pdient sitting uptask for lefhanded and rightanded subjects.

STRETCH BEND UNSTABLE LIFT TWIST REPOSITION
ho] © ©
& & & 8 S s & S S
s & 5 £ 5 £ 35 &8 35 £ 3 ¢
2 > 2 > 2 > 2 > = > 2 >
© c © c ®© c © c © c © c
() o () (@] () (@] () (@] () (@] (O] (@]
T @) I (@) T (@] I O I O I O
RH LC 11 40 0 0 0 4 0 46 1 0 0
RH MC 11 8 38 10 0 1 0 1 50 7 0 0
RH Total 22 10 78 10 0 1 4 1 96 8 0 0
LH LC 9 0 40 0 0 2 1 0 54 0 4 0
LH MC 16 15 42 11 0 1 1 1 47 12 5 3
LH Total 25 15 82 11 0 3 2 1 101 12 9 3
Total 47 25 160 21 0 4 6 2 197 20 9 3

Note: RH: Right Handed; LH: Left Handed; LC: Least Challenging; MC: Most Challenging
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A key question from theergonomic data coding was to examimehich factors contribute to

potentially harmful actions: 1}the level of challenge in the ptsjcal environment 2)the handedness of

the caregiver oB) the use ofcaregived r 0 q d e, dr@lbtitee. As descigbed in the following

section, side preference of the caregiver was not necessarily correlated with their handedness. Hence,
side prefeence was included in the analysis. To examine the questidx2x2factorial design was
adopted, and regression analysis was conduckld.three factors werechallenge (least challenging

and most challenginghandedness (leftanded and righhanded) andside preference (left side and

right side).The analysis was conducted separately fiarmful actionsattributable tothe headwallor

bed design, and thoge the physical configuration.

Table9 and10show the statistical significance of the GBruare estimate in the analysis involving
suctioning andsitting up tasks, respectively. Expanded summaries of the tests are included in
Appendix VI. The analysis shows that significant harmful actionssuactioningtasks are mostly
associated with the headl/bed design. Harmful bending and twisting are the most frequently
observed actions. Handedness of the subject and preferdedrad significant main effects.

On the other hand, potentially harmful actions isitting up tasks were related to the physil
configuration. Significant effects were observed in stretching, bending and twisting. The level of
challenge and preferred side had significant main effects. Data showsttia least challenging
scenaricdDsubject on their preferred side and no dhsction Bthe potential of harmful or stressful
actionsis lesgAppendix VI). This isimportant since, ass described in the following sections,
obstructions in the environmentrea major factor that influence the decision of a nurse to position
hersef vis-a&vis the patient, even thougehemay not beworking from her preferred side.

Table9: Significantmain effects involving potentially harmful actions associatedweitioningask

STRETCH BEND UNSTABLE LIFT TWIST REPOSITION
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I (@) I (@) I (@) I O I O I O
Challenge - - 037 - - - - - 064 - - -
(Least vs
Most)
Handedness - - 0.000 - - - - - 0.000 - - -
(Left VS *k% *k%k
Right)
Preferred - - 0.000 - - - - - 0.97 - - -
Side (Left vs ok +
Right)

Note: *** (significant at .001), ** (significant at 0.01), * (significant at 0.05), + (significant at 0.1)
Blank cells denotes not enough frequency of observation to conducl t&stiistjca
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TablelQ: Significant main effects involving potentially harmful actions associatesittivithuptask.

STRETCH BEND UNSTABLE LIFT TWIST REPOSITION
§ & § & S § § & s
= s = g = g = s = g = s
2 o 2 = 2 5 2 > 2 > 2 =
© c © c © c © [ © c ] [
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Challenge 0.30 0.000 1 099 - 1 - - 0.83 0.004 - -
(Least vs *hk **
Most)
Handedness 0.76 0.37 0.97 0.53 - 0.33 - - 0.83 0.20 - -
(Left vs
Right)
Preferred 0.51 0.68 0.16 0.04* - 0.83 - - 0.46 0.052 - -
Side (Left vs +
Right)

Note: *** (significant at .001), ** (significant at 0.01), * (significant at 0.05), + (significant at 0.1)
Blank cells denotes not enough frequency of observation to conduct statistical testing

Rt ai dbsr d Gavsths Patienth mf uh

Vg s e bsngqgr hmektdmbdc sgd rtaidbsrd cdbhrhnm sn
matter of their handedness, or are theother factors involved? In order to examine that question an

exploratory data analysigras conducted. In that analysis, léfanded and righhanded nurses were

tracked, separately, through each of the ninBysical configurations, for each of the three tasks. The

changes in percentage of subjects positioning themselves on the left andsititghof the patientsas

compared toScenario# 1(no obstructions) were tracked. The positioning data was then examined

along with the physical configuration in which it occurredAnalysis shows handedness of the sulgisct

not the only factor influaing their position vi&vis the patient.

Tablesl1and12show the percentage of subjects on the left and right side of the patidiie

checking vital signscross the nine physical configuration®r the left-handed and righhanded nurses
respectiely.
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Tablell Vitals - Percentage of Kfinded subjects on the left and right side of the patient across the nine
physical configurations while checking vital signs.

Scenario 1 2 3 4 5 6 7 8 9
% on 20 100 0 10 50 100 0 100 0
Right
% on 80 0 100 90 50 0 100 0 100
Left
g O B 0T 14
Possible Natural Pref Natural Pref
Factors \Y v v v v v
Walking
Distance

Tablel2 Vitals - Percentage of righainded subjects on the left and right side of the patient aciass the n
physical configurations while checking vital signs.

Scenario 1 2 3 4 5 6 7 8 9
% on 50 100 10 20 80 100 0 100 20
Right

% on 50 0 90 80 20 0 100 0 80
Left

Possible Natural
Factor Pref

\Y \Y) v \Y) \Y v
Walking  Walking
Distance Distance

It is noteworthy that natural preference did not correspond fully with handedneggtee subject. This

is evident i the first scenario, since this scenario did not involve any constraint in approach or any
obstruction in the form of an IV. While 80% of the lefhanded nurses preferred to be on the left side,
the right-handed nurses were divided equally in their preference between the two sides. Across the
nine configurations, it is evident that at least two other factpns addition to natural preference

h me k't d mb decisiontregdrdihd positidnin®position of the IV as an obstruction and the
walking distance from the doorway.
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A specific example will articulate this better. For instance, 80% of the subjeetiewm s gd o0 s hdms¢
leftin Scenarioc® O+ vgdgd r 0// % ne sgd r tSenaibhza Thevdgd nm s
reason for this change is the location of the péle. It is conventionalpractice to check vital signs on

the arm thatdoes not have atV line. Sincethe IVpolev " r nm sgd o S&hrarimg8r kdes
"kk rtaidbsr vdms s nphengrdenom is seinfdreed iScenarip$t 6,§,8, andioc d - Sg
in both cases of lefhanded and righthanded subjectdtrespective of thedoor location (hence the

forced direction of approach) the subjects positioned themselves on the free arm side of the patient.
Scenaris#4 and 5 in Tabld 2 (right-handed subjects) provide examples of how walking distance may

affect their decisions. Indth these instances, the subjectgeerwhelmingly preferred the side closest to

the room door, in the absence of an IV as an obstruction.

Similar factors were noted in the analysis of the sucimmgpandsitting up tasks. Tabled3and 14 show
the percentge of subjects on the left and right side of the patient across the nine physical
configurations during thesuctioningtask, for the lefthanded and righthanded nurses respectively.

The suctioning task is different from checking vital signs owing to theed for the use of the

dominant hand in the precision work involved. Despite the need of using the dominant hand the
rtaidbsrd cdbhrhnm sn “unhc sgd rhcd vhsg sgd HU
a scenario, a majority of the sjdgrts placed themselves on the opposite side of the IV, whether that

side constituted the naturally preferred side or not. Scenario # 9 in the case ofhigided subject is

the sole exception. Scenarios #4 and 5 are the best scenarios to examine wigiange as a potential

factor in both lefthanded and righthanded subjects.

Tablel3 Suctioning Percentage of Kiinded subjects on the left and right side of the patient across the
nine physical configurations while suctioning the patient.

Scemrio 1 2 3 4 5 6 7 8 9
% on 30 60 0 0 40 50 0 60 10
Right
% on 70 40 100 100 60 50 100 40 90
Left
[ T ey = = = o = L=
5 T % (6T 1% [T TET I T
Possible  Natural Natural Natural Natural Natural
Factors Pref Pref Pref Pref Pref
\V v v \Y AV v
Walking  Walking Walking  Walking
Distance Distance Distance Distance
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Tablel4 Suctioning Percentage of righanded subjects on the left and right side of the patient across the
nine physical configurations while suctioning the patient.

Scenario 1 2 3 4 5 6 7 8 9
% on 80 100 40 60 90 90 40 100 80
Right
% on 20 0 60 40 10 10 60 0 20
Left
e T LB O L
Possible Natural Natural Natural Natural  Natural Natural Natural
Factor Pref Pref Pref Pref Pref Pref Pref
\Y \Y v v \Y)
Walking  Walking Walking  Walking

Distance Distance

Distance Distance

IV polelocation also influences the decision regarding which side to sit the patipnirablesl5and

16 show the percentage of subjects on the left and right side of the patient across the nine physical
configurations during the patiensitting up task, for the lefthanded and righthanded nurses
respectively. Without any additionalinformation regarding the patient room (since only part of the
caregiver zone was mockeb) subjects generally preferred to #lite patientup on the side of the IV.

In the absence of an IV, both walking distance and natural preference were potential factors

hmekt dmbh mf

sgd

rtaidbsrd

c d b h r hcenario#5@rabkdsdntd o k ~ q x

scenario#4 in Tabk 16, where subjects used their neareferred side to sit the patient.

Tablel5: PatientSitting up- Percentage of Ksdinded subjects on the left and right side of the patient across
the nine physical configurations whiténg upthe patient.

Scemrio 1 2 3 4 5 6 7 8 9
% on 30 10 60 20 70 20 50 40 80
Right
% on 70 90 40 80 30 80 50 60 20
Left
5 B T B T&| JCT 15T T8 1T
Possible Natural Natural
Factors Pref Pref
v v v v v v
Walking Walking Walking
Distance Distance Distance
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Tablel6: PatientSitting up- Percentage of righanded subjects on the left and right side of the patient
across the nine physical configurations wiltileg upthe patient.

Scenario 1 2 3 4 5 6 7 8 9
% on 60 40 80 30 90 50 50 30 70
Right
% on 40 60 20 70 10 50 50 70 30
Left
e e | Ty = = F’-‘ s TE—'—- = L]
|_i -| LI L\ ‘ - ;I L .. |=|
Possible | Natural Natural Natural Natural
Factor Pref Pref Pref Pref
\Y \Y v v \Y
Walking | Walking Walking
Distance | Distance Distance

Interview Data

The above inferences were reinfoiérom the analysis of interview transcript©ne hundred percent
of the subjects mentioned the location of the IV as a factor affecting their decision to position on a
certain side of the bed. Eighty percent of the subjects mentioned the 1V as an obsinend

discussed their preference to be on the side without clutter for tasks that did not involve dealing with
an V. Ten percent of the nurses showed a preference to be on the side with the IV.

The preference for a side, as influenced by hand domaegwas reported as a factor by 65% of the
subjectsHowever, a number of lefhanded nursesonsidered themselves to be comfortable with
either hand(mixedhanded) Walking distance as a factor did not turn up as a frequent one from the
interview data, wth only 20% of the subjects mentioning shorter walking distance as a factor
influencing their decision in conducting a task.

A few additional factors came up, although in very small numbers. Not using the dominant arm of the
patient to connectan IV was nentioned by two subject®a standard practice taught in nursing

schools This is a patiententered variable that was kept outside the study scope, but wahsiderable
implications for the notion of processand workflow standardization

One subject metioned her previous back injury from nursing tasks as a factor influencing her
decision to be on a certain side of the patient. With the large prevalendejafy among nurses
(Institute of Medicine, 199§ this could be an important factor to consider ithe assessment of the
processaand workflow standardization
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An unexpected finding from the interview data has important implications arcreasing familiarity

with the environment, and hence reducing cognitive demaidhen asked to compare the nine

physical configurations in terms of initial approach, 70% of the respondents mentioned the layout
without partition as the one that supported their task the beSte main benefit of the open
configuration, as described by the subjects, was that it providedrtivgth an immediate global view

of the caregiver zone condition and equipment layout. This helped the subjects plan out their actions
in the most efficient manner, before conducting the assigned taEkes. description of one subject
exemplifies this:

Irou can immediately assess where you go in the rodinmakes it easier to work.
You are more oriented as to what you need to do; saving some steps prol&bly.

The subjects alsmentionedthe advantages of having redundant medical gases, suction and power
connections on both sides of the bed. That enhanced the flexibiifyapproaching either side of the
patient, offered by an initial global view of the caregiver zone.

Discussions
Implications of Study Findings

How do thesefindings relate to the handiness debate? To better understand the implications of the
study findings it is necessary to revisit ttstandardization framework

Standardization in the aviation industrgtarted fromstandardization of processesd workflow. Since
processes involvehysical elements, including the machines and hurmaachine interfaces,
standardization of the machine interfaces, displays, and controls witaéto standardization of any
processThe key issue is one of familiarity. The more familiar the environmerféwerare the chances
of error during emergency

Since standardization and handedness are treated as separate constructs in this thesis comparison with

the airline industry regarding handedness is warrantisdhandedness a concern in the aviation
industry?Handedness could be viewed from two perspectives: 1) handedness of a person, and 2)
handedness of a physical environment or equipmedtew handedness has been extensively studied in

the aviation industry. While earlier studies demonstrated some assoagbetween handedness and
performance for instance, Crowley, 1989), it has not been established as a fact (Pipraiya &

Chowdhary, 2006). Moreover, Pipraiya and Chowdhary (2006), in their study, found little evidence to

support that crew handedness affdisting performance.Indeed, flight decks cannot be designed for a

particular handedness since the pilot andpitot share the same machine interface from two different
sidesFurthermore, handedness is@sychological construst g d e d q g h my to gdistingwismd dr ~ a h k
adsvddm kdes " mc gqghfgs+ "mc bnngchm sd nmddr dxdr
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(Whittingham, 2004) Pipraiya and Chowdhary (2006) found in their study a high degree of mixed
handednessiileft-handed crew members. Thas alsoreflected in the interview transcripts that show a
number of lefthandedsubjectsconsidering themselves as mixednded. Thus, handedness of the
individual caregiver may not constitute a critical issue in the design of the care environment.

The above inérence could b&iewed asupporting the notion of handedess of the physical
environment. After all, if handedness of the caregiver is not an issue (ohkfded caregivers could be
trained to be mixed handed), that would suggest that a rigabhded cag environment could be

designed without anymajor concerns regarding leftanded staffThe finding that lefthanded subjects

as a group exhibited several significant differences in behavior from figimded nurses as a group,
amply illustrates the needbf training. The fact that within each group of subjects there exsiat

pattern of behavior across the nine physical configurations (absence of significant contrast) suggests
that the exact nature of training required could be systematically designed. hHewehat issue

belongs rightfully to staff teaching and training curriculum, and not a matter of physical design.

On the other hand the fact that subjects, irrespective of their individual handedness did not position
themselvegonsistentlyon any particular side of the patient is one of consequence. Tdentification

of recurring factorsthat eedbsdc sgd rt ai db s-&ubthe ghtiehtrintlmdimg nm onr h
obstructions, walking distance, and use of dominant hand in some tasks, do sziges pertaining to

the handedness of the physical environmeite key question is, will righthanded configurations

hmu gh> akx dmrtqgd sgd onr hshnmh m3antheeprocessedb " gdf hud
workflow be standardized tan exten to ensure right side location of the caregiver?

Rstcx ¢ s rtffdrsr hm sgd mdf > shud- Emgsesamr s mbd
taught to use the other side for IV insertion, leading them to the opposite side of the beteMilood

vesselare easier to locate ome left hand a nurse will insert on the oppostiet side of the bed.dase

of a patient with procedures or treatments involving the right arm, the IV may go into the left side, or
oppositeside of the bed. Wen the athroom is located to thédeft side of the patientnurses may

ogdedg sn onr hs hn masiermovergedt todhe oilkttd ms dr kdes eng

Further, for hospitalswith design maximizingwindow view or natural light, a righthanded patient

room would entai aninboarda = sggnnl knb > shnm nm sgd o shdmsdr qt
knb shnm nm sevehifthéysare dghmmted Siqitafly gfar tasks necessitating the use

ne b qgdfhudqgrd cnl hm ms g mcconstiuedhe bebifnggsy r hcd ne s
situations In other words, force functioning caregiver location may not work. Standardization of

processeand workflow observed in the study may not occur to an extent where nurses are forced to

position on the right side othe patient. If processeand workflow cannot be standardized to ensure

consistent location, designing handedness in the environment to support those processes may not

produce desired results.

Aviation literature discusesstandardization in the contexbf emergency situatios Clearly, not all
environments in a hospital could be describeddesigned for highemergency situationdMedical
surgical kedunits are designed around basiarsingcare, but not particularly for emergency episodes
on a frequencyor regular basisOutside of bed units, it may be argued that the operating rooms and
some areas in the emergency department involve keghergency situations. Whether rightanded
configurations in such settings do actually help improve safety was nahinithe scope of this phase
of the study and constitutes a pertinent question for further research.
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To summarize there is little evidence to suggestoned functioningf approach built into rightanded

roomswill consistentlyesult in positionih s gd b  gdf hudqgr nm sgd o shdmsr (
"gqftldms sg° s sgd o shdmsr d qhf \Yhileperfomndncenmpactssgd | nr
originating from handedness of nurses could be addressed through training, fienctioning of

bedsiddocation through designed handedness of the environmeiiit not produce the desired

behavior.

The second concept in this study pertains to standardizat{aithout handedness)rhe necessity of
standardization arises from the nesalrender the environment familiar to the staff, which, in case of
emergency situations, will not create additional cative burden. Several data in this study support

that notion. The fact that subjects preferred the open layout since it providadiaobstructed,global

view of the caregiver zone falls within the boundaries of this discussiime advantages offered lie
global view is directly linked to thenotion of familiarity with the environment Bsince the physical
configurations and tasks weremdomly sequaced, the global view offered an instantane@dvantage

in terms of improved familiarity. The fact that subjects referred to the redundancy in medical gases,
suction and power outlets on both side of the bed as a positive feature deals divdthl the notion of
familiarity. The familiarly with the fact that the medical utilities are available on both sides of the bed
improved the flexibility and perceived efficiency of the subjedis.|CU where beds are positioned
perpendicular to the corridr, the global view of the caregiver zone is optimized, by defatdbwever,

a beds perpendicular to the corridor do not represent the desired configuration in all circumstances. In
other configuration, study findings support the notion of door placemeribser to the footwall as
opposed to the headwall side of the corridor wall, since door location closer to the footwall would
render a better and clearer view of the patient and caregiver zohes, standardization of the care
environment, as in the aviabin, nuclear and other higly h r j hmctrsqghdr+ c¢cndr dmg"
familiarity with the physicalenvironmentin which they perform.

The pertinent question, however, is the level at which standardization will deliver performance
improvement. In aviation,the entire cockpit is considered for standardization, since processes involve
locations beyond the flight control instruments and display. What is the appropriate level of
standardization in patient care settings, from the five levels of standardizatitoudated in the
introduction? The studyscope essentially involved the caregiver zone. It, however, did not include all
components many times located in the caregiver zone, such as the-lvasting sink, the supply

cabinet, a medication drawer, @ docunentation area

Within the study scope, data does support the standardization of the caregiver zone. Pending further
studies, it could be argued that standardizationtioeé headwallthe location and design of the supply
cabinet (including the design dhe drawers and shelves), the location and design oftmire

medication drawer (if one is included), the shamontainer, and the hanevashing sink would indeed
contribute to enhanced efficiency and safefyhis argument is posited on the fact that tfabove
elements are intricately linked to care process&®ndardization of processes and the immediate
environment within which the processes take place could significantly enhance efficiency and safety.

An issue of perhaps greater importance is oneegjonomics.The problens associated with laterality
and handedness of people could worseming to poor ergonomics (Whittingham, 2004). This
information is particularly relevant when viewed in conjunction with th&inesiology data analysis.
The fact thata large number of potentially harmful and stressful actica® linked to the design of the
headwall or the bed (Tablesand §, do suggest that additional attention nedd be accorded to the
ergonomics of the care environmenin the suctionng task the total number of potentially harmful
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actions attributable to the design of headwall or bed was 168, compared to only 12 attributable to the
physical configuration. Similarly, in the patiensitting up task, the corresponding numbers for

headwall or bed dsign was 419 as compared to 75 attributable to the physical configuration.
Ergonomics as opposed to handedness of the environment warrants greater atteéatehance
efficiency and safety, since poor ergonomics could lead to performance failure aszbeidh

laterality and handedness of the caregivétsor ergonomics could work against any advantages
associated with training to reduce performance failures from individual handedness.

Aviation literature also statethat problems with laterality couldaccentuate in higfstress and high

vngj kn ¢ dmuhgnmldms 'Vghsshmfg | + 1//3(+ sgdqgdax
and down and right and leftDecisionmaking related to standardization or handedness need to include

this potential problem aeaconcurrently. Physical design factors (light, sound, ergonomics, air quality,

hassles) and operational factors (work load, shift length, and similar issues) are known to influence

stress and alertness levels in caregivers, and warrant appropriateleaason in the examination of
standardization inpatient careprocesses

For instance, if the process of creating standardized (or shameled) rooms increase the walking
distance for nurses (a known stressor), or increase the isolation of the docutimntaea (another

known stressor), the potential positive impact of the standardization could be negated by the negative
impact of stress on staff laterality. Similarly, large units could introduce stress through noise,
crowding, and distractions, whichauld partially negate the positive contributions of standardization

to care quality.

The findings of this study do suggest answers to some critical questions pertaining to care process and
environment standardizationn non-critical medicaisurgical patiat care settingsNotably, study data

did not provide any evidence in support of room handedsess iareadt did provideevidence in favor

of standardization of the caregiver zwithin such areas. Finalim the question of righanded rooms (or
saméhanded physical configuration) the study data provided little in supporting e@uetieeother

hand, the studyleaves severahportant questions for future examinationf these same issuedative

to critical care settings such as ICU, Surgenyd ED.

Could SameHanded Environment be Detrimental ?

Future Efforts

Regarding the appropriate level of patient care environment standardizatiois,study scope did not
include the entire patient room. Future studies should examine efficiency saféty implications of

room level standardizationparticularly the impact of bathroom location on safety and efficiency since
this continues to be an area of design laden with anecdotal perceptions absent good quality research.
Also, onsidering the infuence of ergonomics on laterality and handedness, future studies should
examine safety impasbf poor ergonomics, mediated through laterality and handedness of staff.

The goal of this study was to create the foundation in an area lacking any empiricdéree. Should
hospitals reject any notion of sardeandedness in physical design? The answer is negative. The
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stakeholders in a specific context should make that decision. However, until now the decisions were
made within an informational vacuum. This stydcreates the basempirical information to support

the decisioAamaking process pertaining to standardization and handednEsshat extent, the study
makes a critical contribution to an area of extensive debate in healthcare desighmow sets the sgé

for more specific study of behavior within purposefully designed environments.

Implications for Hospital Administrators and Designers

What do these findings mean to hospital administrators and designers? Owing to the complex nature
of the standadization framework, it will be best to address specific questions in isolation, without any
intent behind the orderin which the issues are addressed below

Standardization of Procedures and Actions

Is handedness and laterality of caregawvessueY es, data shows that lefianded and rightbanded
caregivers have significantly different patterns of behavidithough study data was limited t@cute
medicalsurgicalsettings, itwould be imprudent to assumghat there are no differences among critical
care cliniciansHowever, there appear to be a solutisito the problems associated with staff
handedness and laterality.\vAation industry studiesshow that staff handedness may not affect
performance in any major wayData from this study show that witlin each group(left-handed and
right-handed, separatelyiere are consistent patterns of behavior. That signifies that appropriate
training programs could be developé&d overcome any potential performance issudsoreover, study
data show that lefhandal nurses (like crew members in the aviation industry) develop the ability to
be ambidextrous omixedhanded something not observed in rightanded subjectsHospitals and
academic settings could develop appropriate training program for nurses and o#regivers to
address safety issues related to laterality and handedness.

Physical Environment Standardization

Is there evidence to suggest that physical environment standardization will producrifnusiies?es,
study data show that standardizan (familiarity with the physical work environment) isa desirable
attribute in acutemedicaisurgical settingsStandardization should include, among others, location and
design of elements in the caregiver zone that are crucial to paveesses in thearegiver zond®
headwall, bed, hand washing sink, shagontainer, supply cabinet/cartand medicinedrawers

Will handedness of the environment produce positive out&totss@ata show that standardization to
the extent of force functioning staff laation on the right side of the patientin acutemedicaisurgical
settings,may not be achievable owing to numerodiactors Thus, designing sarAeanded
environments may not contribute to process and workflow standardizatid?ending studies on
settings eposed to emergency situations, such as in ICUs, ORs and sections of the emergency
department, other areas in a hospital may not derive any predictglositive outcomes from same
handedness in the physical environment.
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Finally, what level of standardizati is desirablétudy data supporHeadwall Levelstandardization
data support standardization of headwall, with redundant medical utilities on both sides of the patient
bed.Data also supporCaregiverZone Levelstandardization data suggest that stdardization of the
CaregiverZoneimproves familiarity with the physical care environment, with efficiency implications
in acute care settings, and efficiency and safety implications in emergency situa8afety and
efficiency implications ofRoom-Levd standardization are unknown, and this study was not designed
to provide any evidencePatient Room Level standardization (such as in universal rooms) could
contribute to longterm operational flexibility, based on other studi¢Pati, Harvey, & Cason, 2@8)

It is noteworthy, however, thatstudy data did not provide evidence to support roclevel handedness
to enhance safety or efficiencit the inpatient unit level, kased on other studie&l nit-Level
standardization could contribute to longerm operatonal flexibility (Pati, Harvey, & Cason, 2008)
Further, in case of successful implementation of the acwitiaptable nursing modeUnit Level
standardization could contribute to safer patient care and reduced length of stay resulting from
reduced patientransfer(Hendrich, Fay, & Sorrels, 2004

Ergonomics of the Work Environment

Studies show that poor ergonomics accentuate problems associated with handedness and laterality.
This gudy data show that a substantially greater number of potentially hdumhor stressful actions

were associated with thdesign of the headwall and bed, and fewath the physical configuration.

Poor ergonomics not only contribute to staff injury (and indirectly care efficiency and safety) but also
directly contribute to saéty through its impact on handedness and laterality. Benefits from staff
handednestaining could be diluted while workingin a poor ergonomics environmentrgonomics
should be considered concurrently with decisions pertaining to standardization.

Stress and Workload

Similarly, dudies show that higkstress and higiworkload environments adversely impact laterality.
Physical and operational factors affecting stress and alertness are krigemefits from staff
handedness training could be diluted whileowking in high-stress or higlworkload environment.
Factors affecting stress and alertness should be an integral part of any detigidng pertaining to
standardization of the physical environment.

Equipment and HIT

As in the aviation industry, clinigans deal with equipment interfaces and healthcare information
technology as an integral part of the care procdssues pertaining to equipment interfaces and
interfacing with HIT need to be consideredoncurrently in any standardization dialogueHIT
asimilation and adaptatiorcontinues to be slow due principally to costUnintended consequences of
HIT have been widely reported imecentliterature (Harrison, Koppel, & Bar-Lev, 2007). Process maps
built into HIT systems could conflict with process staratdization goalsStandardization of HIT
interfaces (in addition to other issues) should be considered.

35



36



References

Agency for Healthcare Research and Quality. (2008pking Health Care Safer: A Critical Analysis of
Patient Safety Practic&ockville, MD: Author.

Agency for Healthcare Research and Quality. (2003)e Effect of Health Care Working Conditions on
Patient SafetyRockville, MD: Author.

American Nurses Association. (200Nursing Shortag®etrieved June 30, 2009, from
http:/www.nursing world.org/MainMenuCategories/ThePracticeofProfessionalNursing/wor
kplace/Workforce/NursingShortage.aspx

Bashir, M. (2002). Avoiding muscular strain in patiecare activitiesNursing Journal of India, 98),
8081.

Benyon, C. & Reilly, T. (2002). Epidemiagy of musculoskeletal disorders in a sample of British
nurses and physiotherapists. In T.Reilly (Edusculoskeletal Disorder in Health Related
OccupationsLancaster: 10S Press.

Cahnman, S.F. (2006, May). Key considerations in patient room design,zarhe samdanded
room. Healthcare DesigRetrieved June 30, 2009, from
http://www.healthcaredesignmagazine.com/ME2/dirmod.asp?sid=&nm=&type=Publishing
&mod=Publications%3A%3AArticle&mid=8F3A7027421841978F18BE895F87F791&tier=4
&id=CB76C8FA220644628164363B63608F

Crowley, J. (1989)Cerebral Laterality and Handedness in Aviation: Performance and Selection
Implications Report published by the School of Aerospace Medicine, Brooks Air Force Base,
Texas. Retrieved June 20, 2008 from
http://oai.dtic.mil/oai/oai ?verb=getRecord&metadataPrefix=html&identifier=ADA206196

Department of Transportation, (2004 5afety Standards for Flight Guidance Sys¢kadsral Register,
Vol. 69, No. 156, Friday, August 13, 2004, Proposed Rules). Washington, DC: Federal
Aviation Administration (FAA), DOT.

Harrison, M., Koppel, R., & BarLev, S. (2007). Unintended Consequences of Information
Technologies in Health Care An Interactive Sociotechnical Analysigournal of the American
Medical Informatics Association(3)4 542549.

Hendrich, A., Fay, J., & Sorrels, A.K. (2004Kffects of Acuity-Adaptable Rooms on Flow of Patients
and Delivery of Care American Journal of Critical Care, (13, 3545.

Institute of Medicine. (1996)Nursing Staff in Hospitals and Nursing Homes: Is Itjdate *Vashington,
DC: National Academies Press.

Institute of Medicine. (2001)Crossing the Quality Chasm: A New Health System for the 21st Century
Washington DC: The National Academies Press.

37



Jorna, P. & Hoogeboom, P. (2004). Evaluating the Flight Detk D. Harris (Ed.) Human Factors for
Civil Flight Deck DesigrSurrey, UK: Ashgate Publishing.

Kohn, L. T., Corrigan, J. M., & Donaldson, M. S. (Eds.). (2000 Err Is Human: Building a Safer
Health SystenWashington, DC: National Academies Press.

Lande, K. (1997). Standardization of Flight DeciBOperational Aspects. In H. M. Soekkha (Ed.)
Aviation Safety: Human Factors, System Engineering, Flight Operations, Economics, Strategies &
Managementeiden, the Netherlands and Boston, USA: VSP Books.

McCullough, C. (2006). Warm and welcoming spaces creating better patient rooms while meeting staff
expectationsinside ASHE, 12), 4749.

Miles, M. B., & Huberman, A. M. (1994)Qualitative data analysis: an expanded sourc€Bodled.).
Thousand Oaks, CA: 8ge Publications.

Noyes, J., Starr, A., & Kazem, L. (2004). Warning System Design in Civil Aircraft. In D. Harris (Ed.)
Human Factors for Civil Flight Deck DesiGurrey, UK: Ashgate Publishing.

Ozcan, A., Tulum, Z., Pinar, L., & Baskurt, F. (2004). Compiaon of pressure pain threshold, grip
strength, dexterity and touch pressure of dominant and rdominant hands within and
between right and lefhanded subjectslournal of Korean Medical Science814378.

Page, A. (Ed.). (2004Keeping Patients 8aflransforming the Work Environment of Nurd&ashington
DC: The National Academies Press.

Pati, D., Harvey, T., & Cason, C. (2008). Inpatient Unit Flexibility: Design Characteristics of a
Successful Flexible UniEnvironment and Behavior, 7)), 205232.

Pipraiya, R. & Chowdhary, S. (2006). Role of handedness in flying performahwdian Journal of
Aerospace Medicine(B0 2631.

Reiling, J. (2007)Safe by Design: Designing Safety in Health Care Facilities, Processes, and Culture
Oakbrook Terrace,ll: Joint Commission Resources.

Schneider, J. (2007, February). Learn the Top 3 patient safety concepts influencing hospital design.
Building Design + Constructiqgri-ebruary 15. Retrieved June 30, 2009, from
http://www.bdcnetwork.com/article/CA6417015.htm [?industryid=42778

Schutte, P. & Willshire, K. (1997). Designing to Control Flight Crew Errors. Proceedings of tBEE
International Conference on Systems, Man, and CyberRetigeved June 20, 2008 from
ftp://techreports.larc.nasa.gov/pub/techreportsia

Seifert,R. & Brauser,K. (1983New Flight Deck Design in the Light of the Operational Capabilities
Munich, Germany: MesserschmiBoelkow-Blohm GMBH.

Singer, G. (2004). Human Factors in Flight Test and Flight Deck Evaluation. In D. Harris (Ed.)
Human Factors for Civil Flight Deck Desi§urrey, UK: Ashgate Publishing.

38



Smedley, J., Inskip, H., Trevelyan, F., Buckle, P., Cooper, C., Coggon, D. (2003). Risk factors for
incident neck and shoulder pain in hospital nurs€xccupational and Environmentiedicine,
60, 864869.

Spitzer, C. (2006)Avionics: Elements, Software and FunctiBoegsa Raton, FI: CRC Press.

Sulzer, R. (1981)ransport Aircraft Cockpit StandardizatigRederal Aviation Regulation Part 25).
Washington, DC: Federal Aviation Adminigation (FAA), DOT.

Trinkoff, A. M., Lipscomb, J. A., GeigerBrown, J., & Brady, B. (2002). Musculoskeletal problems of
the neck, shoulder, and back and functional consequences in nuégasrican Journal of
Industrial Medicine, 43), 170D178.

Turkan, P. (2003). Effect of left or righhandedness on nursing practidaeternational journal of
neuroscience, 183, 1087.093.

Whittingham, R. B. (2004)The Blame MachingK: Butterworth -Heinemann.

39



APPENDIX |
Subject Interview Plan of Inquiry

To be canducted at the end of all simulation scenarios.

1. Inthese scenarios, please describe the situations where you felt the smoothness of workflow
was affected?

2. Were there any situations where you felt you had to engage in unnecessary stretching,
bending, leamg or reaching? Any awkward movement or posture?

3. (On a drawing showing the four scenarios with partitions and IV) Please rank order the four
settingsfrom the most to least supportive setting for the tasks you conducted.

4. |Is there a particular feature dhe settingthat is optimum to include in all scenarios?

5. (For some specific things we observe during the simulation we may ask one or all of the
following questions):

a. Vg s e bsngr | "cd xnt cdbhcd sWasftthe sn 3Isg s
location of the Dynamap, the IV?

b. Vg s e bsngr | ¢cd xnt c¢cdbhcd sn fds sgd o s
bed?

c. Was there anything that would have made you choose a different side of the bed for
either the VS orsitting up up on the side of the bed?
6. What was the difference to you between the room without the partitions and the rooms with
the partitions?

Final note to each subject: Please do not discuss this study with your colleagues until the data
collection is complete to avoid biasing the data.
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APPENDIX | |
Operational Definition of Posture Terms

Source:
Cdehmhshnmr "~gd a rdc nm '"vhsg I nchehb shnmr ( cdr
fthcd eng gd ksg b gd ognuhcdgr o+ B@K. NRG@+ 0886 -

Eng sgd enkknvhmf ca elhdihngrhon nor( 3k hoeoskhxnifmf™ ne nngabidd b s r
or pulling an object or person.

Stretch:
Odgengl s rjr ntsrhcd °~ 2/ ©® q chtr eqnl nmddr mdt
applying force.

Bend:
Moving the spine (lower backaway from the erect position and applying force. Includes all directions.

Unstable:
Bending or stretching while standing on one leg, and applying force.

Lift:
Kheshmf o shdms eqnl °~ gdhfgs ntsrhcd sgd g mfd n

Twist:
Twisting any part of the body or the entire body to accomplish a task, with or without applying force.

Reposition:

Bg mfhmf nmddr ogxrhb k knb > shnm 'chrshmbskx( nmb
or control.
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APPENDIX II |

Summary of Logistic and Poisson Regression of LefHanded Subject Data

Tablelll. 1: Model summaries pertaining to dichotomous outcome variableslfeFT HANDED
Nurses for task categoryITALS

Behavior Contrast DF Chi-Square Significance Observations
Type
Approach SetIDs all |8 6.79 0.5590 90
same as Set ID
1
Hesitation SetIDs all |8 3.33 0.9118 90
same as Set ID
1
Over-bed table| SetIDs 2 all | 8 Zero subjects used Zero subjects | 90
use same as Set ID overbed tablebhence | usedoverbed
1 no output tableBhence
NO DIFFERENCE no output
Bed rail SetIDs D all |8 0.66 0.9996 90
adjustment same as Set ID
1
Bed height SetIDsall |8 15 0.9927 90
adjustment same as Set ID
1
Bed angle SetIDs all |8 Model did not convge | Model did not | 90
adjustment same as Set ID converge

1

(*** (significant at .001), ** (significant at 0.01), * (significant at 0.05), + (significant at 0.1))
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Table II.2: Model summaries pertaining to variables measured as frequency colwss TaHANDED
Nurses forttask category/ITALS

Behavior
Type

Contrast

DF

Chi-Square

Significance

Observations

Stretch

Set IDs 29 all
same as Set ID
1

4.63

0.7963

90

Bend

Set IDs 29 all
same as Set ID
1

0.62

0.9997

90

Unstable

Set IDs 29 all
same as Set ID
1

3.4

0.9181

90

Lift

Set IDs 29 all
same as Set ID
1

3.24

0.9181

90

Twist

Set IDs 29 all
same as Set ID
1

3.86

0.8694

90

Reposition

Set IDs 29 all
same as Set ID

1

1.13

0.9973

90

(*** (significant at .001), ** (significant at 0.01), * (significaatt 0.05), + (significant at 0.1))
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Tablelll.3: Model summaries pertaining to dichotomous outcome variableslf&~T HANDED

Nurses for task categorUCTIONING

Behavior Contrast DF Chi-Square Significance Observations
Type
Approach SetIDs all |8 7.76 0.4572 90
same as Set ID
1
Hesitation SetIDsall |8 1.7 0.9888 90
same as Set ID
1
Over-bed table| SetIDs 2 all | 8 0.89 0.9988 90
use same as Set ID
1
Bed rail SetIDsall |8 4.37 0.8222 0
adjustment same as Set ID
1
Bed height SetIDsall |8 5.24 0.7313 90
adjustment same as Set ID
1
Bed angle SetIDsall |8 1.6 0.9908 90
adjustment same as Set ID
1

(*** (significant at .001), ** (significant at 0.01), * (significant at 0.05), + (significant at 0.1))
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Tablelll.4: Model summaries pertaining to variables measured as frequency count&fer
HANDED Nurses for task categorpUCTIONING

Behavior
Type

Contrast

DF

Chi-Square

Significance

Observations

Stretch

Set IDs 2 all
same as&} ID
1

2.14

0.9766

90

Bend

Set IDs 2 all
same as Set ID
1

6.58

0.5822

89

Unstable

Set IDs 2 all
same as Set ID
1

4.24

0.8350

90

Lift

Set IDs 2 all
same as Set ID
1

Model did not
converge

Model did not
converge

90

Twist

Set IDs 2 all
same as Set ID
1

4.09

0.8492

90

Reposition

Set IDs 2 all
same as Set ID
1

10.19

0.2519

90

(*** (significant at .001), ** (significant at 0.01), * (significant at 0.05), + (significant at 0.1))
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Tablelll.5: Model summaries pertaing to dichotomous outcome variables f&tlEFT HANDED

Nurses for task categor@ITTING UP

Behavior Contrast DF Chi-Square Significance Observations
Type
Approach SetIDs 2 all |8 16.33 0.0378 90
same as Set IC
1
Hesitation SetIDs 2 all |8 3.48 0.9005 90
same a Set ID
1
Over-bed table| SetIDs 2 all | 8 Zero subjects | Zero subjects | 90
use same as Set IC used ovetbed | used ovetbed
1 tablebhence | tableBhence
no output no output
NO
DIFFERENCE
Bed rail SetIDs D all |8 Model did not | Model did not | 90
adjustment same as Set IC converge converge
1
Bed height SetIDs D all |8 1.88 0.9844 90
adjustment same as Set IC
1
Bed angle SetIDs 2 all |8 1.9 0.9839 90
adjustment same as Set IC

1

(*** (significant at .001), ** (significant at 0.01), *igmificant at 0.05), + (significant at 0.1))
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Tablelll.6: Model summaries pertaining to variables measured as frequency count&fer
HANDED Nurses for task categorITTING UP

Behavior
Type

Contrast

DF

Chi-Square

Significance

Observations

Stretch

Set IDs 2 all
same as Set ID
1

1.24

0.9962

90

Bend

Set IDs 2 all
same as Set ID
1

13.25

0.1034

90

Unstable

Set IDs 2 all
same as Set ID
1

5.76

0.6746

90

Lift

Set IDs 2 all
same as Set ID
1

1.13

0.9973

90

Twist

SetIDs 29 all
same as Set ID
1

3.87

0.8690

90

Reposition

Set IDs 2 all
same as Set ID
1

3.04

0.9320

90

(*** (significant at .001), ** (significant at 0.01), * (significant at 0.05), + (significant at 0.1))
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APPENDIX IV

Summary of Logistic and Poisson Regression of RightHanded Subject Data

Table IV.1 Model summaries pertaining to dichotomous outcome variablesRdGHT HANDED
Nurses for task categoryITALS

Behavior Contrast DF Chi-Square Significance Observations
Type
Approach SetIDs29 all | 8 13.47 0.0967 90
same as Set IC
1
Hesitation SetIDs 2 all |8 1.7 0.9888 90
same as Set IC
1
Over-bed table| SetIDs 2 all | 8 Zero subjects | Zero subjects | 90
use same as Set IC used ovetbed | used oveibed
1 tablebhence | tableBhence
no output no output
NO
DIFFERENCE
Bed rail SetIDs 2 all |8 2.14 0.9765 90
adjustment same as Set IC
1
Bed height SetIDs D all |8 2.35 0.9684 90
adjustment same as Set IC
1
Bed angle SetIDs 2 all |8 1.64 0.9902 90
adjustment same as Set IC

1

(*** (significant at .001), ** (significant at 0.01), * (significant at 0.05), + (significant at 0.1))
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Table 1V.2 Model summaries pertaining to variables measured as frequency counBRI@&HT

HANDED Nurses for task categoryITALS

Behavior Contr ast DF Chi-Square Significance Observations

Type

Stretch SetIDsall |8 4.33 0.8267 90
same as Set ID
1

Bend SetIDsall |8 2.64 0.9547 90
same as Set ID
1

Unstable SetIDsall |8 Model did not | Model did not | 90
same as Set ID converge converge
1

Lift SetIDsall |8 Model did not | Model did not | 90
same as Set ID converge converge
1

Twist SetIDsall |8 8.84 0.3884 90
same as Set ID
1

Reposition SetIDsall |8 1.95 0.9826 89
same as Set ID
1

(*** (significant at .001), ** (significanat 0.01), * (significant at 0.05), + (significant at 0.1))
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Table IV.3 Model summaries pertaining to dichotomous outcome variablesR¥GHT HANDED

Nurses for task categorUCTIONING

Behavior Contrast DF Chi-Square Significance Observations
Type
Approach SetIDs all |8 12.29 0.1388 90
same as Set ID
1
Hesitation SetIDs @ all | 8 2.01 0.9806 a0
same as Set ID
1
Over-bed table| SetIDs @ all | 8 1.66 0.9897 a0
use same as Set ID
1
Bed rail SetIDs 2 all |8 2.62 0.9561 a0
adjustment sameas Set ID
1
Bed height SetIDs 2 all |8 1.99 0.9813 a0
adjustment same as Set ID
1
No difference | SetIDs 2 all | 8 3.33 0.9123 90
Bed angle same as Set ID
adjustment 1

(*** (significant at .001), ** (significant at 0.01), * (signifizgat 0.05), + (significant at 0.1))
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TablelV.4: Model summaries pertaining to variables measured as frequency counBRI@&HT
HANDED Nurses for task categorpUCTIONING

Behavior
Type

Contrast

DF

Chi-Square

Significance

Observations

Stretch

Sd IDs 29 all
same as Set ID
1

3.24

0.9188

90

Bend

Set IDs 2 all
same as Set ID
1

2.83

0.9449

90

Unstable

Set IDs 2 all
same as Set ID
1

2.07

0.9789

90

Lift

Set IDs 2 all
same as Set ID
1

Model did not
converge

Model did not
converge

90

Twist

Set IDs 2 all
same as Set ID
1

5.44

0.7096

90

Reposition

Set IDs 2 all
same as Set ID
1

3.64

0.8882

90

(*** (significant at .001), ** (significant at 0.01), * (significant at 0.05), + (significant at 0.1))
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TablelV.5: Model summaries pertaing to dichotomous outcome variables faRIGHT HANDED

Nurses for task categor@ITTING UP

Behavior Contrast DF Chi-Square Significance Observations
Type
Approach SetIDs all |8 12.41 0.1339 90
same as Set IC
1
Hesitation SetIDs 2 all |8 1.56 0.9916 90
sameas Set ID
1
Over-bed table| SetIDs 2 all | 8 Zero subjects | Zero subjects
use same as Set IC used ovetbed | used ovetbed
1 tablebhence | tableBhence
no output no output
NO
DIFFERENCE
Bed rail SetIDs 2 all |8 1.64 0.9902 90
adjustment same as Set IC
1
Bed height SetIDs D all |8 4.19 0.8394 90
adjustment same as Set IC
1
No difference | SetIDs 2 all | 8 2.09 0.9783 90

Bed angle
adjustment

same as Set IC

1

(*** (significant at .001), ** (significant at 0.01), * (significant at 0.06)significant at 0.1))
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TablelV.6: Model summaries pertaining to variables measured as frequency counBRI@&HT
HANDED Nurses for task categorITTING UP

Behavior
Type

Contrast

DF

Chi-Square

Significance

Observations

Stretch

Set IDs 2 all
same as Set ID
1

1.9

0.9840

90

Bend

Set IDs 2 all
same as Set ID
1

3.17

0.9234

90

Unstable

Set IDs 2 all
same as Set ID
1

7.34

0.5007

90

Lift

Set IDs 2 all
same as Set ID
1

0.93

0.9987

90

Twist

Set IDs 2 all
same as Set ID
1

4.21

0.8377

90

Reposition

Set IDs 2 all
same as Set ID
1

5.41

0.7134

90

(*** (significant at .001), ** (significant at 0.01), * (significant at 0.05), + (significant at 0.1))
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APPENDIX V

Summary of Model Testing for Between Group Differences

Table V.1:Model Summary for APPROACH bVitals Task

Observations = 180

Parameter Estimate Chi-Square Significance
Intercept 2.6796 7.17 0.0074
SetID 1 -1.3652 2.03 0.1544
Set ID 2 -8.9530 1.58 0.2089
SetID 3 0.8171 0.39 0.5318
SetID 4 0.1942 0.04 0.8507
SetID5 2.7233 7.4 0.0065*
SetID 6 -8.9530 1.58 0.2089
SetID 7 4.8645 0.47 0.4948
SetID 8 -8.9530 1.58 0.2089
Right-Handed -1.2708 4.16 0.0413

(*** (significant at .001), ** (significant at 0.01), * (significant at 0.05), + (significant 4))0.

Table V.2: Model Summary for HESITATIONDVitals Task

Observations = 180

Parameter Estimate Chi-Square Significance
Intercept 1.6745 1.11 0.2918
SetID 1 0.6436 0.25 0.6152
Set ID 2 0.8218 0.4 0.5294
SetID 3 0.8218 0.4 0.5294
Set ID 4 5.3640 0.56 0.4532
SetID 5 -0.7992 0.21 0.6432
Set ID 6 0.8218 0.4 0.5294
SetID 7 5.3640 0.56 0.4532
Set ID 8 5.3640 0.56 0.4532
Right-Handed -0.2594 0.03 0.8518

(*** (significant at .001), ** (significant at 0.01), * (significant at 0.05), + (sigant at 0.1))
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Table V.3: Model Summary for OVERBED TABLE USE bVitals Task

Observations = 180

Parameter

Estimate

Chi-Square

Significance

Intercept

SetiD1

SetID 2

SetID 3

SetID 4

SetID5

Set ID 6

SetID 7

SetID 8

Right-Handed

(*** (significant at .001), ** (significant at 0.01), * (significant at 0.05), + (significant at 0.1))

Zero subjects used owred tableDhence no output

Table V.4: Model Summary for BED RAIL ADJUSTMENTDVitals Task

Observations = 180

Parameter Estimate Chi-Square Significance
Intercept 1.9722 8.29 0.0040
SetiD 1 -0.0695 0.01 0.9392
Set ID 2 0.4717 0.23 0.6328
SetID 3 O59E18 0 1
SetID 4 0.3617 0.18 0.6721
SetID5 0.3617 0.18 0.6721
SetID 6 -0.0695 0.01 0.9392
SetID 7 0.7330 0.60 0.4381
SetID 8 963E18 0 1
Right-Handed -1.0336 3.79 0.0516

(*** (significant at .001), ** (significant at 0.01), * (significant at 0.05), + (significant at 0.1))
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Table V.5: Model Summary for BED HEIGHT ADJUSTMENT bVitals Task

Observations = 180

Parameter Estimate Chi-Square Significance
Intercept 2.5753 8.54 0.0035
SetID 1 -0.3895 0.11 0.7411
Set ID 2 -0.4073 0.17 0.6785
Set ID 3 -0.3895 0.11 0.7411
SetID 4 0.9311 0.70 0.4041
SetID 5 0.9311 0.70 0.4041
Set 1D 6 -0.3895 0.11 0.7411
SetID 7 -0.3895 0.11 0.7411
SetID 8 0.4299 0.1 0.7524
Right-Handed 0.7739 0.66 0.4162

(*** (significant at .001), ** (significant at 0.01), * (significant at 0.05), + (significant at 0.1))

Table V.6:Model Summary for BED ANGLE ADJUSTMENT bBVitals Task

Observations = 180

Parameter Estimate Chi-Square Significance
Intercept 7.3736 0.99 0.3202
SetiD 1 1.01E14 0 1

Set ID 2 1.01E14 0 1
SetID 3 9.66E15 0 1
SetID 4 9.61E15 0 1
SetID5 9.6E-15 0 1
SetID 6 1.06E14 0 1
SetID 7 1.01E14 0 1
SetID 8 -4.2133 0.32 0.5734
Right-Handed -0.9358 0.04 0.8345

(*** (significant at .001), ** (significant at 0.01), * (significant at 0.05), + (significant at 0.1))
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Table V.7: Model Summayrfor STRETCH bVitals Task

Observations = 180

Parameter Estimate Chi-Square Significance
Intercept -3.8067 6.36 0.0117
SetID 1 0 0 1

Set ID 2 -25.0028 0 0.9999
SetID 3 -25.0028 0 0.9999
SetID 4 1.0986 0.45 0.5011
SetID 5 0.6931 0.16 0.6890
SetID 6 0 0 1
SetID 7 0 0 1
SetID 8 -25.0027 0 0.9999
Right-Handed 0.2231 0.06 0.8140

(*** (significant at .001),

** (significant at 0.01), * (significant at 0.05), + (significant at 0.1))

Table V.8: Model Summary for BENDPVitals Task

Observations = 180

Parameter Estimate Chi-Square Significance
Intercept 0.0389 0.03 0.8674
SetiD 1 0.0476 0.02 0.8774
Set ID 2 0.3124 0.85 0.3579
SetID 3 -0.0247 0.01 0.9374
SetID 4 -0.05 0.02 0.8744
SetID5 -0.05 0.02 0.8744
SetID 6 0.076 0.06 0.8114
SetID 7 -0.05 0.02 0.8744
SetID 8 -0.0247 0.01 0.9374
Right-Handed -0.0287 0.04 0.8499

(*** (significant at .001), ** (significant at 0.01), * (significant at 0.05), + (significant at 0.1))
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Table V.9:Model Summaryfor UNSTABLE bVitals Task

Observations = 180

Parameter Estimate Chi-Square Significance
Intercept -28.3911 372.03 0.0001
SetID 1 25.6831 219.87 0.000F**
Set ID 2 24.9899 156.12 0.000F**
SetID 3 24.9899 156.12 0.000F**
SetID 4 -0.0012 0 1

SetID 5 -0.0M9 0 1

SetID 6 24.9899 156.12 0.000F**
SetID 7 24.9899

Set ID 8 -0.0009 0 1
Right-Handed 0.6931 0.32 0.5714

(*** (significant at .001),

** (significant at 0.01), * (significant at 0.05), + (significant at 0.1))

Table V.10:Model Summaryfor LIFT BVitals Task

Observations = 180

Parameter Estimate Chi-Square Significance
Intercept -2.9957 4.49 0.0341
SetiD 1 -26.8237 0 1

Set ID 2 0 0 1
SetID 3 -26.8237 0 1
SetID 4 -26.8237 0 1
SetID5 0 0 1
SetID 6 -26.8237 0 1
SetID 7 0 0 1
SetID 8 -26.8237 0 1
Right-Handed -26.6787 0 1

(*** (significant at .001), ** (significant at 0.01), * (significant at 0.05), + (significant at 0.1))
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Table V.11:Model Summaryfor TWIST BVitals Task

Observations = 180

Parameter Estimate Chi-Square Significance
Intercept -2.2842 10.28 0.0013
SetID 1 0.2231 0.06 0.8140
Set ID 2 -1.6094 1.08 0.2989
SetID 3 -1.6094 1.08 0.2989
SetID 4 -0.5108 0.24 0.6209
SetID 5 -0.5108 0.24 0.6209
SetID 6 0 0 1
SetID 7 0 0 1
SetID 8 2461 0 0.9999
Right-Handed 0.3747 0.46 0.4988

(*** (significant at .001),

** (significant at 0.01), * (significant at 0.05), + (significant at 0.1))

Table V.12:Model Summaryfor REPOSITION BVitals Task

Observations = 180

Parameter Estimate Chi-Square Significance
Intercept 0.6318 11.45 0.0007
SetiD 1 0.1232 0.25 0.62

Set ID 2 0.2066 0.72 0.3968
SetID 3 0.0938 0.14 0.7078
SetID 4 0.4080 0.04 0.8495
SetID5 0.1232 0.25 0.6200
SetID 6 0.1086 0.19 0.6631
SetID 7 0.1026 0.17 0.6841
SetID 8 0 0 1
Right-Handed 0.4756 15.96 0.000F**

(*** (significant at .001), ** (significant at 0.01), * (significant at 0.05), + (significant at 0.1))
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Table V.13: Model Summary for APPROACHD Suctioning task

Observations = 180

Parameter Estimate Chi-Square Significance
Intercept 1.6010 4.75 0.0294
SetID 1 0.5723 0.48 0.4883
Set ID 2 -2.0215 4.29 0.0383
SetID 3 14711 2.53 0.1119
SetID 4 0.6652 0.52 0.4722
SetID 5 -1.1803 1.87 0.1717
SetID 6 -1.4777 2.95 0.0856+
SetID 7 1.4711 2.53 0.1119
SetID 8 -2.0215 4.29 0.0383
Right-Handed -2.6515 20.16 0.000F**

(*** (significant at .001), ** (significant at 0.01), * (significant at 0.05), + (significant at 0.1))

Table V.14: Model Summary for HESITATIONDSuctioning task

Observations = 180

Parameter Estimate Chi-Square Significance
Intercept 1.4186 3.25 0.0713
SetiD 1 0.8245 0.4 0.5281
Set ID 2 0.9218 0.64 0.4237
SetID 3 1.1219 0.54 0.4629
SetID 4 5.6422 0.63 0.4287
SetID5 5.6422 0.63 0.4287
SetID 6 0.9218 0.64 0.4237
SetID 7 0.3002 0.05 0.8263
SetID 8 0.4492 0.16 0.6909
Right-Handed -0.3040 0.14 0.7062

(*** (significant at .001), ** (significant at 0.01), * (significant at 0.05), + (significant at 0.1))
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Table V.15:Model Summaryfor OVER-BED TABLE USEPSuctioning Task

Observations = 180

Parameter Estimate Chi-Square Significance
Intercept 0.9016 2.35 0.1250
SetID 1 0.3250 0.17 0.6831
Set ID 2 7.43E17 0 1
SetID 3 0.325 0.17 0.6831
SetID 4 0.3242 0.17 0.6765
SetID 5 0.3242 0.17 0.6765
SetID 6 2.68E17 0 1
SetID 7 0.5685 0.55 0.4564
SetID 8 5.52E17 0 1
Right-Handed -1.1564 8.88 0.0029*

(*** (significant at .001), ** (significant at 0.01), * (significant at 0.05), + (significant at 0.1))

Table V.16:Model Summaryfor BED RAIL ADJUSTMENT BSuctioning Task

Observations = 180

Parameter Estimate Chi-Square Significance
Intercept 0.6775 0.83 0.3626
SetiD 1 0.6898 0.67 0.4133
Set ID 2 0.4942 0.36 0.5471
SetID 3 0.0535 0 0.9469
SetID 4 1.413 2.45 0.1176
SetiD 5 0.7706 0.85 0.3556
SetID 6 0.5101 0.39 0.5337
SetID 7 0.8461 0.82 0.3644
SetID 8 0.5101 0.39 0.5337
Right-Handed -0.6526 2.71 0.1000r

(*** (significant at .001), ** (significant at 0.01), * (significant at 0.05), + (significant at 0.1))
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Table V.17:Model Summaryfor BED HEIGHT ADJUSTMENT BSuctioning Task

Observations = 180

Parameter Estimate Chi-Square Significance
Intercept 1.5324 5.86 0.0155
SetiD 1 0.2796 0.13 0.7206
Set ID 2 0.0522 0 0.9483
SetID 3 0.2253 0.08 0.7718
SetID 4 1.79E15 0 1
SetID5 -0.3455 0.19 0.6643
SetID 6 0.3993 0.22 0.6402
SetID 7 0.0522 0 0.9483
SetID 8 0.7334 0.96 0.3275
Right-Handed 0.4041 1.15 0.2830

(*** (significant at .001), ** (significant at 0.01), * (significant at 0.05),sighificant at 0.1))

Table V.18:Model Summaryfor BED ANGLE ADJUSTMENT BSuctioning Task

Observations = 180

Parameter Estimate Chi-Square Significance
Intercept 1.6190 6.09 0.0136
SetiD 1 6.7E16 0 1

Set ID 2 0.4938 0.26 0.6129
SetID3 -0.2032 0.04 0.8426
SetID 4 6.84E16 0 1
SetID5 0.4745 0.30 0.5857
SetID 6 5.2142 0.54 0.46
SetID 7 -0.042 0 0.9629
Set ID 8 6.7E16 0 1
Right-Handed 0.1512 0.09 0.7623

(*** (significant at .001), ** (significant at 0.01), * (significant@05), + (significant at 0.1))
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Table V.19:Model Summaryfor STRETCH BSuctioning Task

Observations = 180

Parameter Estimate Chi-Square Significance
Intercept -1.8453 14.51 0.0001
SetID 1 0.087 0.02 0.8828
Set ID 2 0.087 0.02 0.8828
SetID 3 -0.0953 0.02 0.8774
SetID 4 0.0870 0.02 0.8828
SetID 5 -1.2993 1.99 0.1584
SetID 6 -0.0953 0.02 0.8774
SetID 7 0.2412 0.18 0.6721
SetID 8 -0.0953 0.02 0.8774
Right-Handed 0.9089 7.95 0.0048*

(*** (significant at .001), ** (significant at 0.Q,L* (significant at 0.05), + (significant at 0.1))

Table V.20:Model Summaryfor BEND BSuctioning Task

Observations = 179

Parameter Estimate Chi-Square Significance
Intercept 0.8434 28.38 0.0001
SetiD 1 0.371 2.63 0.1047
Set ID 2 0.2169 0.98 0.3220
SetID 3 0.0037 0 0.9859
SetID 4 -0.0609 0.08 0.7722
SetID5 -0.1063 0.25 0.6171
SetID 6 0.1912 0.77 0.3793
SetID 7 -0.1063 0.25 0.6171
SetID 8 -0.0948 0.20 0.665
Right-Handed 0.0560 0.30 0.5859

(*** (significant at .001), **(significant at 0.01), * (significant at 0.05), + (significant at 0.1))
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Table V.21:Model Summaryfor UNSTABLE BSuctioning Task

Observations = 180

Parameter Estimate Chi-Square Significance
Intercept -4.0943 7.74 0.0054
SetID 1 1.3863 0.77 0.3806
Set ID 2 1.0986 0.45 0.5011
SetID 3 1.3863 0.77 0.3806
SetID 4 1.0986 0.45 0.5011
SetID 5 0.6931 0.16 0.6890
SetID 6 0.6931 0.16 0.6890
SetID 7 0.6931 0.16 0.6890
SetID 8 1.0986 0.45 0.5011
Right-Handed 0.6931 1.28 0.2577

(*** (significant at .001), ** (significant at 0.01), * (significant at 0.05), + (significant at 0.1))

Table V.22:Model Summaryfor LIFT BSuctioning Task

Observations = 180

Parameter

Estimate

Chi-Square

Significance

Intercept

-50.6931

SetID 1

SetID 2

SetID 3

SetID 4

SetID 5

SetID 6

SetID 7

Set|D 8

O|lO|0O|O0|O0|O0|O0|Oo

O|0|0|0|O|0|0|0|O

RiRRR R R R IR|R

Right-Handed

0

0

1

(*** (significant at .001), ** (significant at 0.01), * (significant at 0.05), + (significant at 0.1))

64




Table V23:Model Summaryfor TWIST BSuctioning Task

Observations = 180

Parameter Estimate Chi-Square Significance
Intercept -1.6964 11.17 0.0008
SetID 1 0.9163 1.2 0.2734
Set ID 2 -0.1054 0.03 0.8712
SetID 3 -0.6931 0.8 0.3709
SetID 4 -0.1054 0.03 0.8712
SetID 5 0.2231 0.11 0.7394
SetID 6 -0.6931 0.8 0.3709
SetID 7 -0.9163 1.2 0.2734
SetID 8 -0.5108 0.49 0.4843
Right-Handed 0.5465 2.08 0.1491

(*** (significant at .001), ** (significant at 0.01), * (significant at 0.05), + (significan® 4f))

Table V.24: Model Summary foREPOSITION BSuctioning Task

Observations = 180

Parameter Estimate Chi-Square Significance
Intercept 0.7543 23.05 0.0001
SetiD 1 0.1164 0.29 0.5900
Set ID 2 0.3094 2.51 0.1130
SetID 3 0.1713 0.72 0.3047
SetID 4 -0.0110 0 0.9581
SetID5 -0.0800 0.14 0.7084
SetID 6 0.1335 0.43 0.5107
SetID 7 0.1414 0.42 0.5155
SetID 8 -0.1288 0.35 0.5522
Right-Handed 0.131 1.8 0.1802

(*** (significant at .001), ** (significant at 0.01), * (significant abB), + (significant at 0.1))
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Table V.25: Model Summary for APPROACHDSitting up Task

Observations = 180

Parameter Estimate Chi-Square Significance
Intercept 0.7311 1.74 0.1870
SetID 1 1.2360 3.11 0.0778
Set ID 2 2.0685 7.45 0.0063*
SetID 3 0.1797 0.06 0.8036
SetID 4 2.1558 8.63 0.0033*
SetID 5 -0.3348 0.18 0.6680
SetID 6 1.6438 5.27 0.0217
SetID 7 1.0368 2.29 0.1302
SetID 8 1.6269 5.38 0.0204
Right-Handed 0.6115 3.20 0.073#

(*** (significant at .001), ** (significant at 01, * (significant at 0.05), + (significant at 0.1))

Table V.26: Model Summary for HESITATIONDSItting up Task

Observations = 180

Parameter Estimate Chi-Square Significance
Intercept 1.3085 1.60 0.2065
SetiD 1 0.8236 0.40 0.5285
Set ID 2 0.9300 0.40 0.5261
SetID 3 0.2955 0.08 0.7756
SetID 4 0.8254 0.53 0.4659
SetID5 0.8254 0.53 0.4659
SetID 6 0.8236 0.40 0.5285
SetID 7 -0.0913 0.01 0.9328
SetID 8 0.8236 0.40 0.5285
Right-Handed 0.1088 0.03 0.8725

(*** (significant at .001)** (significant at 0.01), * (significant at 0.05), + (significant at 0.1))
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Table V.27: Model Summary for OVERBED TABLE USE PSitting up Task

Observations = 180

Parameter

Estimate

Chi-Square

Significance

Intercept

SetiD1

SetID 2

SetID 3

SetID 4

SetID5

Set ID 6

SetID 7

SetID 8

Right-Handed

(*** (significant at .001), ** (significant at 0.01), * (significant at 0.05), + (significant at 0.1))

Zero subjects used owred tableDhence no output

Table V.28: Model Summary for BED RAIL ADJUSTMENTDSItting up Task

Observations = 180

Parameter Estimate Chi-Square Significance
Intercept -3.1654 0.48 0.4868
SetiD 1 -4.2113 0.32 0.5734
Set ID 2 -4.2113 0.32 0.5734
SetID 3 -4.2113 0.32 0.5734
SetID 4 -4.2113 0.32 0.5734
SetID5 -4.2113 0.32 0.5734
SetID 6 -4.2113 0.32 0.5734
SetID 7 -4.2113 0.32 0.5734
SetID 8 -4.2113 0.32 0.5734
Right-Handed 0.9358 0.04 0.8345

(*** (significant at .001), ** (significant at 0.01), * (signifizgat 0.05), + (significant at 0.1))
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Table V.29: Model SummaryBED HEIGHT ADJUSTMENT BSitting up Task

Observations = 180

Parameter Estimate Chi-Square Significance
Intercept 1.7290 8.69 0.0032
SetID 1 -0.00214 0 0.9977
Set ID 2 -0.3042 0.16 0.6867
SetID 3 0.6780 0.69 0.4069
SetID 4 -0.00214 0 0.9977
SetID 5 0.2275 0.09 0.7654
SetID 6 0.8286 0.74 0.3903
SetID 7 0.2876 0.11 0.7454
SetID 8 -0.1543 0.03 0.8563
Right-Handed -1.1479 5.68 0.017Z

(*** (significant at .001), ** (sigificant at 0.01), * (significant at 0.05), + (significant at 0.1))

Table V.30: Model Summary for BED ANGLE ADJUSTMENTDSitting up Task

Observations = 180

Parameter Estimate Chi-Square Significance
Intercept -1.6489 3.70 0.0544
SetiD 1 -5.2406 0.54 0.4607
Set ID 2 -5.2406 0.54 0.4607
SetID 3 -0.5904 0.19 0.6610
SetID 4 -0.5904 0.19 0.6610
SetID5 -5.2406 0.54 0.4607
SetID 6 -0.5527 0.19 0.6610
SetID 7 -0.0107 0 0.9908
SetID 8 -5.2406 0.54 0.4607
Right-Handed -0.0385 0 0.9662

(*** (significant at .001),

** (significant at 0.01), * (significant at 0.05), + (significant at 0.1))
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Table V.31: Model Summary for STRETCHDPSitting up Task

Observations = 180

Parameter Estimate Chi-Square Significance
Intercept -0.0283 0.01 0.9059
SetID 1 -0.1082 0.11 0.7424
Set ID 2 0.1671 0.25 0.6175
SetID 3 0.0253 0.01 0.9366
SetID 4 -0.0526 0.03 0.8711
SetID 5 -0.1082 0.11 0.7424
SetID 6 0.0253 0.01 0.9366
SetID 7 0.2283 0.57 0.4520
SetID 8 0.1671 0.25 0.6175
Right-Handed 0.0059 0 0.9695

(*** (significant at .001), ** (significant at 0.01), * (significant at 0.05), + (significant at 0.1))

Table V.32: Model Summary for BENDDSitting up Task

Observations = 180

Parameter Estimate Chi-Square Significance
Intercept 1.7173 279.93 0.0001
SetID 1 -0.0697 0.24 0.6216
Set ID 2 -0.0594 0.18 0.6730
SetID 3 0.0696 0.26 0.6095
SetID 4 -0.0800 0.32 0.5717
SetID5 0.0748 0.28 0.5964
SetID 6 0.0143 0.01 0.9175
SetID 7 0.2497 3.65 0.0562+
SetID 8 -0.0293 0.04 0.8340
Right-Handed -0.1423 4.75 0.0293

(*** (significant at .001), ** (significant at 0.01), * (significant at 0.05), + (significant at 0.1))
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Table V.33: Model Summary for UNSTABLEDSitting up Task

Observations = 180

Parameter Estimate Chi-Square Significance
Intercept -2.8134 7.62 0.0058
SetID 1 0.4055 0.10 0.7535
Set ID 2 0.9163 0.60 0.4387
SetID 3 1.3863 1.54 0.2150
SetID 4 0.9163 0.60 0.4387
SetID 5 -0.6931 0.16 0.6890
SetID 6 -0.6931 0.16 0.6890
SetID 7 0.4055 0.10 0.7535
SetID 8 1.2528 1.22 0.2692
Right-Handed -0.4055 0.69 0.4060

(*** (significant at .001), ** (significant at 0.01), * (significant at 0.05), + (significant at 0.1))

Table V.34:Model Summaryfor LIFT BSitting up Task

Observations = 180

Parameter Estimate Chi-Square Significance
Intercept 0.3723 3.68 0.0552
SetiD 1 0.1241 0.22 0.6417
Set ID 2 0.2231 0.66 0.4152
SetID 3 -0.1054 0.16 0.6912
SetID 4 0.1241 0.22 0.6417
SetID5 -0.1054 0.16 0.6912
SetID 6 -0.1054 0.16 0.6912
SetID 7 -0.0513 0.04 0.8445
SetID 8 -0.0513 0.04 0.8445
Right-Handed 0.0653 0.26 0.6093

(*** (significant at .001), ** (significant at 0.01), * (significant at 0.05), + (significant at 0.1))
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Table V.35:Model Summaryfor TWIST BSitting up Task

Observations = 180

Parameter Estimate Chi-Square Significance
Intercept -0.1023 0.19 0.6588
SetID 1 0.3727 1.27 0.2589
Set ID 2 0.4394 1.70 0.1920
SetID 3 0.1691 0.29 0.5874
SetID 4 0.2231 0.50 0.4804
SetID 5 0.1431 0.21 0.6437
SetlD 6 -0.4055 1.48 0.2238
SetID 7 0.0220 0.01 0.9409
SetID 8 -0.4055 1.48 0.2238
Right-Handed 0.4003 6.24 0.0125

(*** (significant at .001), ** (significant at 0.01), * (significant at 0.05), + (significant at 0.1))

Table V.36:Model Summaryfor RepositionDSitting up Task

Observations = 180

Parameter Estimate Chi-Square Significance
Intercept 1.2969 110.80 0.0001
SetID 1 0.1144 0.46 0.4992
Set ID 2 0.0274 0.03 0.8685
SetID 3 0.0414 0.06 0.8033
SetID 4 -0.1689 0.97 0.3255
S¢ID5 0.2787 2.48 0.1156
SetID 6 0.0274 0.03 0.8685
SetID 7 0.1220 0.52 0.4720
SetID 8 0.0134 0.01 0.9347
Right-Handed 0.0228 0.08 0.7776

(*** (significant at .001), ** (significant at 0.01), * (significant at 0.05), + (significant at 0.1))
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APPENDIX VI

Summary of Model Testing Ergonomic Data

Table VI.1a: Model Summary for STRETCH (TOTAL)DSuctioning Task

Observations = 40

Parameter Estimate | Chi-Square | Significance
Intercept 58.6312 | 3437.61 0.0001
Challenge Least 28.2197

Challenging

Most

Challenging
Handedness Left 29.6692 |0 1

Right
Preferred Side Left 29.7183

Right

(*** (significant at .001), ** (significant at 0.01), * (significant at 0.05), + (significant at 0.1))
[NOTE: VALIDITY OF THIS MOD
[Not sufficient variability in data. Only 1 stretch observation; 39 no stretch observations]

EL FIT IS QUESTIONABLE ]

Table VI.1b: Model Summanfjor STRETCH (HEADWALL) BSuctioning Task

Observations = 40

Parameter Estimate | Chi-Square | Significance
Intercept 58.6312 | 3437.61 0.0001
Challenge Least 28.2197

Challenging

Most

Challenging
Handedness Left -29.6692 | 0 1

Right
Preferred Side Left 29.7183

Right

(*** (significant at .001), ** (significant at 0.01), *igmificant at 0.05), + (significant at 0.1))
[NOTE: VALIDITY OF THIS MODEL FIT IS QUESTIONABLE
[Not sufficient variability in data. Only 1 stretch observation; 39 no stretch observations]
[The only stretch observation attributed to headwall]
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Table VI.1c: Model Summary fofSTRETCH (CONFIGURATION) BSuctioning Task
Observations = 40

Parameter Estimate | Chi-Square | Significance
Intercept 50.6931 |0 1
Challenge Least 0 0 1
Challenging
Most
Challenging
Handedness Left 0 0 1
Right
Preferred Side Left 0 0 1
Right

(*** (significant at .001), ** (significant at 0.01), * (significant at 0.05), + (significant at 0.1))
[NOTE: VALIDITY OF THIS MODEL FIT IS QUESTIONABLE ]
[Not sufficient variability in data. Zero total stretch observa tions]

73




Table VI.2a:Model Summaryfor BEND (TOTAL) BSuctioning Task

Observations = 40

Parameter Estimate | Chi-Square | Significance
Intercept -0.1535 0.25 0.6168
Challenge Least 0.2624 0.78 0.3777
Challenging
Most
Challenging
Handedness Left -1.6659 24.18 0.0001***
Right
Preferred Side Left 1.8786 29.44 0.0001***
Right

(*** (significant at .001), ** (significant at 0.01), * (significant at 0.05), + (significant at 0.1))

Table VI.2b: Model Summary foBEND (HEADWALL) BSuctioning Task

Observations = 40

Parameter Estimate | Chi-Square | Significance
Intercept -0.1535 0.25 0.6168
Challenge Least 0.2624 0.78 0.3777
Challenging
Most
Challenging
Handedness Left -1.6659 24.18 0.0001***
Right
Preferred Side Left 1.8786 29.44 0.0001***
Right

(*** (significant at .001), ** (significant at 0.01), * (significant at 0.05), + (significant at 0.1))
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Table VI.2c: Model Summaryfor BEND (CONFIGURATION) BSuctioning Task
Observations =40

Parameter Estimate | Chi-Square | Significance
Intercept -2.0794 4.32 0.0376
Challenge Least -27.4554 |0 1
Challenging
Most
Challenging
Handedness Left 26.3112 |0 1
Right
Preferred Side Left 25.9715 |0 1
Right

(*** (significant at .001), ** (significant at 0.01), * (significant at 0.05), + (significant at 0.1))
[NOTE: VALIDITY OF THIS MODEL FIT IS QUESTIONABLE ]

[Not sufficient variability in data. Only 1 bend observation; 39 no bend observations]
[Most risky bending attri buted to headwall design. Few bending occurred owing to
configuration issues]

75




Table VI.3a:Model Summaryfor UNSTABLE (TOTAL) BSuctioning Task

Observations = 40

Parameter Estimate | Chi-Square | Significance
Intercept -1.5606 6.05 0.0139
Challenge Least -0.4055 0.39 0.5299
Challenging
Most
Challenging
Handedness Left -1.6582 5.13 0.0235
Right
Preferred Side Left 1.7918 5.99 0.0144
Right

(*** (significant at .001), ** (significant at 0.01), * (significant at 0.05), + (sigrant at 0.1))

Table VI.3b:Model Summaryfor UNSTABLE (HEADWALL) BSuctioning Task
Observations = 40

Parameter Estimate | Chi-Square | Significance
Intercept -28.7011 | 1544.54 0.0001
Challenge Least 0.6931 0.64 0.4235
Challenging
Most
Challenging
Handedness Left -2.8622 6.83 0.0090*
Right
Preferred Side Left 28.5188
Right

(*** (significant at .001), ** (significant at 0.01), * (significant at 0.05), + (significant at 0.1))

[NOTE: VALIDITY OF THIS MODEL FIT |

S QUESTIONABLE ]

[Not sufficient variability in data. Zero frequency in 87.50 percent of the observations]
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Table VI.3c:Model Summaryfor UNSTABLE (CONFIGURATION) DSuctioning Task

Observations = 40

Parameter Estimate | Chi-Square | Significance
Intercept -1.4629 4.21 0.0403
Challenge Least -26.0577 |0 0.9999
Challenging
Most
Challenging
Handedness Left 0.5018 0.21 0.6467
Right
Preferred Side Left -1.1444 0.82 0.3653
Right

(*** (significant at .001), ** (significant ab.01), * (significant at 0.05), + (significant at 0.1))
[NOTE: VALIDITY OF THIS MODEL FIT IS QUESTIONABLE
[Not sufficient variability in data. Zero frequency in 90.0 percent of the observations]
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Table VI.4a: Model Summary foLIFT (TOTAL) BSuctioning Task
Observations = 40

Parameter Estimate | Chi-Square | Significance
Intercept 50.6931 |0 1
Challenge Least 0 0 1
Challenging
Most
Challenging
Handedness Left 0 0 1
Right
Preferred Side Left 0 0 1
Right

(*** (significant at .001), ** (significant at 0.01), * (significant at 0.05), + (significant at 0.1))
[NOTE: VALIDITY OF THIS MODEL FIT IS QUESTIONABLE ]
[No lifting was involved in suctioning task]

Table VI.4b:Model Summaryfor LIFT (HEADWALL) BSuctioning Task
Observations = 40

Parameter Estimate | Chi-Square | Significance
Intercept -50.6931 |0 1
Challenge Least 0 0 1
Challenging
Most
Challenging
Handedness Left 0 0 1
Right
Preferred Side Left 0 0 1
Right

(*** (significant at .001)* (significant at 0.01), * (significant at 0.05), + (significant at 0.1))
[NOTE: VALIDITY OF THIS MODEL FIT IS QUESTIONABLE ]
[No lifting was involved in suction task]
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Table VI.4c:Model Summaryfor LIFT (CONFIGURATION) BSuctioning Task
Observatons = 40

Parameter Estimate | Chi-Square | Significance
Intercept -50.6931 |0 1
Challenge Least 0 0 1
Challenging
Most
Challenging
Handedness Left 0 0 1
Right
Preferred Side Left 0 0 1
Right

(*** (significant at .001), ** §ignificant at 0.01), * (significant at 0.05), + (significant at 0.1))
[NOTE: VALIDITY OF THIS MODEL FIT IS QUESTIONABLE ]
[No lifting was involved in suction task]
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Table VI.5a:Model Summaryfor TWIST (TOTAL) BSuctioningTask
Observations = 40

Parameter Estimate | Chi-Square | Significance
Intercept 1.2881 69.10 0.0001
Challenge Least 0.1515 0.68 0.4098
Challenging
Most
Challenging
Handedness Left -0.6981 10.34 0.0013*
Right
Preferred Side Left 0.3974 3.54 0.0598
Right

(*** (significant at .001), ** (significant at 0.01), * (significant at 0.05), + (significant at 0.1))

Table VI.5b:Model Summaryfor TWIST (HEADWALL) BSuctioning Task
Observations = 40

Parameter Estimate | Chi-Square | Significance
Intercept 1.2688 65.22 0.0001
Challenge Least -0.0870 0.22 0.6411
Challenging
Most
Challenging
Handedness Left 0.7703 11.93 0.0006**
Right
Preferred Side Left 0.3561 2.74 0.097#
Right

(*** (significant at .001), ** (significanat 0.01), * (significant at 0.05), + (significant at 0.1))
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Table VI.5c:Model Summaryfor TWIST (CONFIGURATION) BSuctioning Task
Observations = 40

Parameter Estimate | Chi-Square | Significance
Intercept -1.8047 5.30 0.0214
Challenge Least 26.4655 |0 0.9999
Challenging
Most
Challenging
Handedness Left 0.3261 0.11 0.7423
Right
Preferred Side Left 0.7315 0.54 0.4607
Right

(*** (significant at .001), ** (significant at 0.01), * (significant at 0.05), + (significan®4d))
[NOTE: VALIDITY OF THIS MODEL FIT IS QUESTIONABLE ]
[Not sufficient variability in data. Zero frequency in 92.50 percent of the observations]
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Table VI.6a:Model Summary: REPOSITION (TOTAL) BSuctioning Task

Observations = 40

Parameter Estimate | Chi-Square | Significance
Intercept -2.0794 4.32 0.0376
Challenge Least -27.4554 |0 1
Challenging
Most
Challenging
Handedness Left 26.3112 |0 1
Right
Preferred Side Left 25.9715 |0 1
Right

(*** (significant at .001), ** (gynificant at 0.01), * (significant at 0.05), + (significant at 0.1))
[NOTE: VALIDITY OF THIS MODEL FIT IS QUESTIONABLE
[Not sufficient variability in data. Zero frequency in 97.50 percent of the observations]

]

Table VI.6b:Model Summary: REPOSITION(HEADWALL) BSuctioning Task

Observations = 40

Parameter Estimate | Chi-Square | Significance
Intercept -50.6931 |0 1
Challenge Least 0 0 1
Challenging
Most
Challenging
Handedness Left 0 0 1
Right
Preferred Side Left 0 0 1
Right

(*** (significant at .001), ** (significant at 0.01), * (significant at 0.05), + (significant at 0.1))
[NOTE: VALIDITY OF THIS MODEL FIT IS QUESTIONABLE
[Not sufficient variability in data. Zero frequency in 100.0 percent of the observations]
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Table VI.6¢c:Model Summaryfor REPOSITION (CONFIGURATION) BSuctioning Task

Observations = 40

Parameter Estimate | Chi-Square | Significance
Intercept -2.0794 4.32 0.0376
Challenge Least -27.4554 |0 1
Challenging
Most
Challenging
Handedness Left 26.3112 |0 1
Right
Preferred Side Left 25.9715 |0 1
Right

(*** (significant at .001), ** (significant at 0.01), * (significant at 0.05), + (significant at 0.1))
[NOTE: VALIDITY OF THIS MODEL FIT IS QUESTIONABLE
[Not sufficient vari ability in data. Zero frequency in 97.5 percent of the observations]

83

]




Table VI.7a: Model Summary for STRETCH (TOTAL)DSitting up Task

Observations = 40

Parameter Estimate | Chi-Square | Significance
Intercept 0.5532 524 0.0221
Challenge Least -0.3610 0.1714 0.1838
Challenging
Most
Challenging
Handedness Left -0.2389 0.76 0.3837
Right
Preferred Side Left 0.1190 0.19 0.6627
Right

(*** (significant at .001), ** (significant at 0.01), * (significant at 0.05), + (significan0.1))

Table VI.7b:Model Summaryfor STRETCH (HEADWALL) BSitting up Task

Observations = 40

Parameter Estimate | Chi-Square | Significance
Intercept 0.1512 0.29 0.5911
Challenge Least -0.3001 1.03 0.3090
Challenging
Most
Challengirg
Handedness Left 0.0888 0.09 0.7660
Right
Preferred Side Left 0.1958 0.43 0.5130
Right

(*** (significant at .001), ** (significant at 0.01), * (significant at 0.05), + (significant at 0.1))
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Table VI.7c:Model Summaryfor STRETCH (CONFIGURATION) BSitting up Task
Observations = 40

Parameter Estimate | Chi-Square | Significance
Intercept -0.1538 0.17 0.6769
Challenge Least -2.4423 10.98 0.0009**
Challenging
Most
Challenging
Handedness Left 0.3720 0.08 0.3715
Right
Preferred Side Left 0.1676 0.17 0.6834
Right

(*** (significant at .001), ** (significant at 0.01), * (significant at 0.05), + (significant at 0.1))
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Table VI.8a:Model Summaryfor BEND (TOTAL) BSitting up Task
Observations = 40

Parameter Estimate | Chi-Square | Significance
Intercept 1.5007 109.48 0.0001
Challenge Least 0.1576 1.10 0.2945
Challenging
Most
Challenging
Handedness Left -0.0047 0.00 0.9756
Right
Preferred Side Left 0.1360 0.79 0.3752
Right

(*** (significant at .001), ** (significant at 0.01), * (significant at 0.05), + (significant at 0.1))

Table VI.8b:Model Summaryfor BEND (HEADWALL) BSitting up Task
Observations = 40

Parameter Estimate | Chi-Square | Significance
Intercept 1.2649 65.23 0.0001
Challenge Least 0 0 1
Challenging
Most
Challenging
Handedness Left 0.0052 0 0.9743
Right
Preferred Side Left 0.2249 1.92 0.1660
Right

(*** (significant at .001), ** (significant at 0.01), * (signifizgat 0.05), + (significant at 0.1))
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Table VI.8c:Model Summaryfor BEND (CONFIGURATION) BSitting up Task
Observations = 40

Parameter Estimate | Chi-Square | Significance
Intercept 0.2857 0.74 0.3885
Challenge Least 27.7103 |0 0.9999
Challenging
Most
Challenging
Handedness Left 0.2761 0.39 0.5341
Right
Preferred Side Left 0.9712 3.91 0.0479
Right

(*** (significant at .001), ** (significant at 0.01), * (significant at 0.05), + (significant at 0.1))
[NOTE: VALIDITY OF THIS MODEL FIT IS QUESTIONABLE ]
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Table VI.9a:Model Summary: UNSTABLE (TOTAL) BSitting up Task

Observations = 40

Parameter Estimate | Chi-Square | Significance
Intercept -2.9180 6.18 0.0129
Challenge Least 0 0 1
Challenging
Most
Challengirg
Handedness Left 1.1398 0.95 0.3308
Right
Preferred Side Left -0.2069 0.04 0.8385
Right

(*** (significant at .001), ** (significant at 0.01), * (significant at 0.05), + (significant at 0.1))

Table VI.9b:Model Summaryfor UN STABLE (HEADWALL) BSitting up Task

Observations = 40

Parameter Estimate | Chi-Square | Significance
Intercept -50.6931 |0 1
Challenge Least 0 0 1
Challenging
Most
Challenging
Handedness Left 0 0 1
Right
Preferred Side Left 0 0 1
Right

(*** (significant at .001), ** (significant at 0.01), * (significant at 0.05), + (significant at 0.1))
[NOTE: VALIDITY OF THIS MODEL FIT IS QUESTIONABLE
[Insufficient variability in data. Zero frequency count for 100.0 percent of the observati ons]
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Table VI.9c:Model Summaryfor UNSTABLE (CONFIGURATION) BSitting up Task

Observations = 40

Parameter Estimate | Chi-Square | Significance
Intercept -2.9180 6.18 0.0129
Challenge Least 0 0 1
Challenging
Most
Challenging
Handedness Left 1.1398 0.95 0.3308
Right
Preferred Side Left -0.2069 0.04 0.8385
Right

(*** (significant at .001), ** (significant at 0.01), * (significant at 0.05), + (significant at 0.1))
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Table VI.10aModel Summaryfor LIFT (TOTAL) BSitting up Task
Observations = 40

Parameter Estimate | Chi-Square | Significance
Intercept -1.8997 5.63 0.0176
Challenge Least 0.9163 1.2 0.2734
Challenging
Most
Challenging
Handedness Left 0.8924 1.1 0.2943
Right
Preferred Side Left 0.1198 0.02 0.8774
Right

(*** (significant at .001), ** (significant at 0.01), * (significant at 0.05), + (significant at 0.1))

Table VI.10b:Model Summaryfor LIFT (HEADWALL) BSitting up Task
Observations = 40

Parameter Estimate | Chi-Square | Significance
Intercept -2.5144 5.54 0.0186
Challenge Least 1.6094 2.16 0.1418
Challenging
Most
Challenging
Handedness Left -0.5801 0.43 0.5103
Right
Preferred Side Left -0.5801 0.43 0.5103
Right

(*** (significant & .001), ** (significant at 0.01), * (significant at 0.05), + (significant at 0.1))
[NOTE: VALIDITY OF THIS MODEL FIT IS QUESTIONABLE ]
[Insufficient variability in data. Zero frequency count for 85.0 percent of the observations]
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Table VI.10c: ModéSummary forLIFT (CONFIGURATION) BSitting up Task
Observations = 40

Parameter Estimate | Chi-Square | Significance
Intercept -28.6743 | 822.21 0.0001
Challenge Least -27.2076 |0 1
Challenging
Most
Challenging
Handedness Left -0.4055 0.08 0.7743
Right
Preferred Side Left 27.2888
Right

(*** (significant at .001), ** (significant at 0.01), * (significant at 0.05), + (significant at 0.1))
[NOTE: VALIDITY OF THIS MODEL FIT IS QUESTIONABLE ]
[Insufficient variability in data. Z ero frequency count for 95.0 percent of the observations]
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Table VI.11aModel Summaryfor TWIST (TOTAL) BSitting up Task

Observations = 40

Parameter Estimate | Chi-Square | Significance
Intercept 1.16815 167.36 0.0001
Challenge Least 0.0182 0.02 0.8927
Challenging
Most
Challenging
Handedness Left -0.0606 0.19 0.6597
Right
Preferred Side Left 0.1213 0.77 0.3787
Right

(*** (significant at .001), ** (significant at 0.01), * (significant at 0.05), + (significant at 0.1))

Table VI.11b:Model Summaryfor TWIST (HEADWALL) BSitting up Task

Observations = 40

Parameter Estimate | Chi-Square | Significance
Intercept 1.5096 116.90 0.0001
Challenge Least 0.0305 0.05 0.8308
Challenging
Most
Challenging
Handedness Left 0.0296 0.04 0.8387
Right
Preferred Side Left 0.1059 0.53 0.4673
Right

(*** (significant at .001), ** (significant at 0.01), * (significant at 0.05), + (significant at 0.1))
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Table VI.11c:Model Summaryfor TWIST (CONF IGURATION) BSitting up Task
Observations = 40

Parameter Estimate | Chi-Square | Significance
Intercept 0.0093 0 0.9801
Challenge Least -2.9444 8.24 0.004 2*
Challenging
Most
Challenging
Handedness Left 0.5846 1.59 0.2071
Right
Preferred Side Left 0.9611 3.76 0.0524+
Right

(*** (significant at .001), ** (significant at 0.01), * (significant at 0.05), + (significant at 0.1))
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Table VI.12aModel Summaryfor REPOSITION (TOTAL) BSitting up Task
Observations = 40

Parameter Estimate | Chi-Square | Significance
Intercept -27.7082 | 1818.35 0.0001
Challenge Least 0.2231 0.11 0.7394
Challenging
Most
Challenging
Handedness Left 26.8328
Right
Preferred Side Left 0.2877 0.17 0.6841
Right

(*** (significant at .001), ** (significant at 0.01), * (significant at 0.05), + (significant at 0.1))
[NOTE: VALIDITY OF THIS MODEL FIT IS QUESTIONABLE ]
[Insufficient variability in data. Zero frequency count for 82.5 percent of the observations]

Table V.12b: Model Summaryfor REPOSITION (HEADWALL) DSitting up Task
Observations = 40

Parameter Estimate | Chi-Square | Significance
Intercept -27.7082 | 1818.35 0.0001
Challenge Least 0.2231 0.11 0.7394
Challenging
Most
Challenging
Handedness Left 26.8328
Right
Preferred Side Left 0.2877 0.17 0.6841
Right

(*** (significant at .001), ** (significant at 0.01), * (significant at 0.05), + (significant at 0.1))
[NOTE: VALIDITY OF THIS MODEL FIT IS QUESTIONABLE ]
[Insufficient var iability in data. Zero frequency count for 82.5 percent of the observations]
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Table VI.12c:Model Summaryfor REPOSITION (CONFIGURATION) bDSitting up Task

Observations = 40

Parameter Estimate | Chi-Square | Significance
Intercept -28.4918 | 1623.57 0.0001
Challenge Least 275941 |0 1
Challenging
Most
Challenging
Handedness Left 27.7987
Right
Preferred Side Left -1.0986 0.8 0.3697
Right

(*** (significant at .001), ** (significant at 0.01), * (significant at 0.05)(significant at 0.1))
[NOTE: VALIDITY OF THIS MODEL FIT IS QUESTIONABLE
[Insufficient variability in data. Zero frequency count for 95.0 percent of the observations]
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