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HANDLING STRATEGIES DURING THE MEDICATION ADMINISTRATION
PROCESS: A QUALITATIVE STUDY
Medication administration error remains a leadiagse of preventable death. A

gap exists in understanding attentional dynamiosh &s nurse situation awareness (SA)
while managing interruptions during medication awistration. The aim was to describe
SA during medication administration and interrupti@ndling strategies. A cross-
sectional, descriptive design was used. Cognitigk ainalysis (CTA) methods informed
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(Level 3 themes) reflected workload balance betweam and patient foregrounds. The
prevalence of cognitive time-sharing during the roa&tbn administration process was
significant or may be remarkable. Findings subsited the importance of the concept of
SA within nursing as well as the contribution of £ih understanding the cognitive

work of nursing during medication administration.
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CHAPTER |
INTRODUCTION AND NATURE OF THE STUDY

This chapter presents background information fresearch on interruption
management, task-switching, and situation awarenassrsing — with a particular focus
on medication administration. This chapter provithesstatement of purpose for this
study, definition of terms, and the hypothesizddtr@nships among the concepts of the
proposed model describing the cognitive work olsmg.

Background

In 1999, the Institute of Medicine (I0OM) reportdaat medication errors
accounted for more than 7,000 deaths annually (KGomnrigan, & Donaldson, 2000).
Medication administration has remained a problesultang in 1.5 million preventable
medication errors in hospitals annually (IOM, 2Q07)

Policymakers, payors, and the public seek an utatedisg of factors
contributing to errors in care delivery (Ebrightaé, 2004; Vogus, et al., 2010).
Medication administration is the leading causerelvpntable deaths in hospitalized
patients in the United States (Barker,et al., 20Q#p, et al., 2006; Classen, et al.,
2011). Human error — described as the unintendesgecuences where the error is due to
the actions of a human operator (Cook and Wood®4;1Bndsley, et al., 2000; Wickens,
et al., 2008). — contributes to the majority ofigat care harm. Attentional lapses have
been associated with human error. Attentional lajpspresent a major important source
of cognitive deficit and are closely related toedp of situation awareness — one of the

least explored phenomena in human error research.



Research reveals that situation awareness is #ategt predictor of attention in
human error and cognitive work (Endsley, et alQ®0 Interruptions and task-switching
in nursing care are frequent and have been reptoteantribute to medication
administration error. However, a state of the smereview, including 791 articles
published between 2001 through 2011, proposedtetfs about the negative effects of
interruptions are more conjecture than based onraralpdata. Understanding situation
awareness in nursing and the potential impacttodgon awareness and interruptions on
human error remains unexplored. How does situavweareness impact interruption-
handling strategies and task switching among nwgsesng medical-surgical nursing
units during medication preparation and adminisirét

Medication errors occur at different stages inghecess. Processes and roles
most fraught with error include physician orderargl nurse administration, accounting
for 39% and 38% respectively. Proximal causes fwsing administration errors include
lack of general knowledge of medications, misusmfision pumps, insufficient double-
checking specific to drug and dose, and memoryekklseape et al., 1995). Recent
literature asserts illegibility of physician medica orders and interruptions during the
medication administration process as the majoofaanhfluencing preventable
medication error (Wakefield, et al., 1998; Birohak, 2009).

Medication administration is remarkably complexereasing the opportunity for
human error — and derived from a number of elemdnt8lectronic technology within
the nursing work environment; 2) Nursing workflondsfacility design; and 3) A variety
of policies and procedures governing the contrdl asministration of medications
(Grigg, et al., 2011). In an observational studsig® and colleagues (2011) documented
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the intricacy of the medication administration @e€. Average morning medication
rounds took just short of two hours but ranged flmtween one hour to two hours. On
average, each RN administered twenty-nine meditsitwith a range of fifteen to fifty-
two medications per morning. Additionally, each mnog the average patient received
six medications, but some patients needed as nsmninateen. Although the majority of
medications are in pill form, no single medicatronnd was exclusive to pills. Variation
in medication routes or required forms increasaging work complexity and the
potential for error.

Types of medication error include wrong time, dosgssion, wrong dose, and
wrong drug (Barker, Flynn, Pepper, Bates, & Mike#l02). Medication administration
error studies also have been conducted primarigpetialty units such as psychiatric
hospitals, adult, neonatal, and pediatric (Gir@grick, Tierney, Chesnick, & Brown,
1987; Armitage, et al., 2003; Haw, Dickens, & StspP005; Raju, Kecskes, Thornton,
Perry, & Feldman, 1989; Biron, et al., 2009; Birehal., 2009.). Findings from these
studies varied, as did the methodology, thus Ingigeneralization and translation at the
point of care delivery.

In order to facilitate safe patient care by regedlenurses, the discipline must
understand how nurse attention influences intelwnghandling during the medication
administration process. Eighty percent of medicadrs are attributed to human factors.
Human error experts — outside of nursing — sugipesarea of study least explored is
attention, and more specifically, situation awassn@ he impact of situation awareness
on attention in high-hazard, demanding environmemigell documented (Woods, 1994;

Weick, 2007; Wickens, 2008; Cornell, et al., 20Ie topic of attention has been a
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fundamental element of psychology research sincdd¥gar 1. Attention is one of the
four main limits on human information processingdddition to storage, memory, and
response time). Of particular relevance is theystfdttentional processing capacity as
applied to the cognitive work of nursing, thatiy:How many tasks can the nurse do at
one time? 2) How rapidly can the nurse switch ftask to task? 3) How does nursing
attention influence decisions about prioritizatainnterruptions?

The relationship between interruptions, attentannd situation awareness and its
impact on medication administration error in nugsis relatively unexplored, and may be
contributing to the potential or frequency of medicn error. The average nurse spends
less than thirty seconds on over half of all tg€ksrnell, et al., 2011).Unexplored issues
include: 1) How the nurse manages interruptiorsksaand 2) The relationship between
interruptions, tasks, and human error-related dspé@ttention and situation. To date,
self-reported questionnaires and observationaiesuthve been used to gather data
primarily from specialty units. Qualitative datasdgbing human error-related elements
is necessary and fundamental to understand thet@gwork of nursing and the impact
on interruption selection decision-making relatedhte process of medication
administration. Less understood is the descrippiogituation awareness during
medication administration and direct-care nursedtin of interruption-handling
strategies during the medication administratiorcess.

Study Purpose
The purpose of the study is to describe situatiwaraness during the medication

administration process including the selectiomédiruption-handling strategies.



Specific Aims and Resear ch Questions
The specific aims of the study are to:
1. Describe situation awareness during the medicadministration process
among direct-care registered nurses serving aciigatcare and medical-
surgical environments.
2. Describe the selection of interruption-handistigitegies vis a vis situation
awareness during the medication administrationgg®@among direct-care
registered nurses serving acute critical care aedical-surgical environments.
A gualitative descriptive research design is prepa® fulfill the study‘s purpose
(Sandelowski, 2000a). All qualitative data refleitts use of research questions to guide
gualitative descriptive study, as such questiomg teeensure that specific aspects of the
phenomenon of interest are well-explored (Sandekpw995a).
The research questions of the study are:
1. What is the description of situation awarenasg the medication
administration process among direct care registeueses serving acute critical
care and medical-surgical environments?
2. What is the description of situation awarenegbsthe selection of interruption-
handling strategies during the medication admiaigin process among direct-
care registered nurses serving acute critical @agemedical-surgical
environments?
Definitions of Key Terms
Task Switching: action and or behavior moving from a primary tesk secondary task
with resumption of primary task variable (Wickeasal., 2008).
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Situation Awar eness. a dynamic process in which a nurse perceives eaubal cue
relevant to the patient and his or her environmeomprehends and assigns meaning to
those cues resulting in a patient-centric sensalagnce; and projects or anticipates
required interventions based on those cues (Sitiggrdt al., 2012).
Interruption: a break in the performance of a human activityated by a source
internal or external to the recipient, with occae situated within the context of a
setting or location. The break results in the sosjpa of the initial task by initiating the
performance of an unplanned task with the assumptiat the initial task will be
resumed. Types of interruptions are defined as:
1. Intrusion — unexpected encounter initiated bytla@r person that interrupts
flow and continuity of an individual’s work and hgs that work to a temporary
halt.
2. Distraction — psychological reactions triggebgcexternal stimuli or secondary
activities that interrupt focused concentratioragorimary task; generally
instigated by competing activities or environmestahuli that are irrelevant to
the task at hand.
3. Break — planned or spontaneous recesses frolnamoa task that interrupts the
task flow and continuity.
4. Discrepancy — perceived inconsistencies betweefs knowledge and
expectations and one’s immediate observationsatiegperceived to be relevant to
both the task at hand and personal well-beingx@riJ. et al., 2007 p. E 38).
Categoriesof Interruptions are defined as:

1. Intended recipient (person to be interrupted).

6



2. Unintended recipient (not the intended recipadrthe interruption; i.e.
receiving a phone call that was incorrectly dialed)
3. Indirect recipient (the incidental recipientanf interruption; i.e. talking with a
person who was interrupted that resulted in thpexusion of the conversation).
4. Self-interruption (a person independent of aeoferson suspends an activity
to perform another; i.e. while walking stops ablypd talk to another person).
5. Distraction (briefly disengaging from a task).
6. Organizational design: (disruption in workfloaused by flaws in the physical
layout of the workspace).
7. Artifacts not available (disruption in workflosaused by a need to procure
supplies and equipment not available in the workspa
8. Initiator: the originator of an interruption.rigey, et al., 2008 p. 7)
I nterruption-Handling Strategies: two classes of interruptions handling strategies
include one that allows the interruption (engagmglti-tasking, or mediating), and one
strategy that blocks the interruption. A taxonor@ypl{igan,L. and Bass, E., 2012)
describes the three allowance and one blockintesfies.
Types of Interruption-Handling Strategies (Colliganand Bass, E., 2012) are:
1. Engaging: high priority secondary task. The @ytask is suspended so that
the higher priority secondary task may be engagedeadiately. The primary task
may be resumed after completion of the secondaky ta
2. Multi-tasking: similar priority primary and sewdary tasks. The interrupted
person multi-tasks by dividing attention betwees phimary and secondary tasks;
both tasks are performed synchronously.
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3. Mediation: high priority task generated befausgension of primary task. The

interrupted person mediates the interruption witlaetion that supports

resumption of the primary task. Mediation measuisally support prospective

memory (memory that we need to make actions irittuge), mark the state of

task or complete a subtask of the primary taskreegwitching tasks. Sometimes

the interrupted person mediates the interruptioddfiecting the secondary task

to another worker. In this case, the task of deiegas the high priority task that

is generated.

4. Blocking: high priority primary task. Primarystatakes priority over the

secondary task and the secondary task is blocked.

Significance and Contribution

Medication administration error remains the leadingse of preventable death in
hospitals. The complexity of the nursing work eodiment, including the frequency of
task switching and interruptions, is well documen(Brixey, J. et al., 2007; Westbrook,
et al., 2010; and Cornell, et al., 2011).The gapursing knowledge is the understanding
of attentional dynamics such as situation awareimes®naging interruptions during
medication administration. This study will addréss aforementioned gaps in the
literature by examining situation awareness andtdgmitive work of nursing
observation, videography, and applied cognitiv& taglysis. The study will describe
situation awareness and the selection of interwagtiandling strategies prior to and
during medication administration among direct-aaweses serving critical care and
medical-surgical units within Magnet hospitals. Tasults of this study may contribute
the taxonomy defining interruption-handling stragésg Colligan,L. and Bass, E., 2012),
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which could serve as a basis for explanatory rebeaultimately informing quantitative
studies and the design of interventions to infl@genarses’ situation awareness and
decision-making during medication administratioheTproposed study is depicted in
Appendix A, titled The Experience of SA, Interryptihandling Strategies, and
Medication Administration.
Chapter Summary

The urgency to understand and mitigate factorsi@miting interruptions in
nursing and safe medication administration is Wettumented (McGillis, et al., 2010;
Redding, et al., 2009; Hall, et al., 2010). Thera need to understand direct-care nurse
situation awareness in the selection of interruphandling strategies during the
medication administration process; these thingsiatevell understood within nursing
practice.. In order to reduce human error, theiplise needs to understand what factors
influence situation awareness in nursing and temias, explain, and/or predict why a
nurse might select a particular interruption-hamglstrategy during the medication
administration process. Answering these questicmginform design of strategies to
enhance situation awareness and allowance of atignt-centric, value-added
interruptions during medication preparation and mistration. The discipline’s
obligation to policymakers, payors, and the pubdkmands a reduction in preventable
deaths during the medication administration pro¢€ssssen, et al., 2011), thus

supporting the study purpose, research questiopambsed design.



CHAPTER Il
REVIEW OF THE LITERATURE
Introduction

During the qualitative inquiry, the researcher \péirform a literature review to
uncover current knowledge and data regarding thicpkar phenomena of interest
(Sandelowski, 2000). The goal is to discover regealready conducted related to the
study of nurse interruptions related to medicabrsrand also to identify areas where
there is a lack of information. The findings of tpealitative inquiry will help narrow the
study’s focus and purpose, in addition to help faate research questions and the
study’s design. This literature review will clarifiye phenomenon under investigation
and provide rationale for selecting a qualitatippr@ach. A successful review of the
literature will identify what is known about theudly focus, and also will help identify
what remains unexplored. In this case, the liteeataviewer examined patient care
safety and medication error, the cognitive workofsing and specifically the experience
of interruption management, and situation awareness

The reviewer used a variety of databases for tamlure review and used key
words and phrases such as situation awarenessuptten management, patient care
error, and task management. Databases included NNERLCINAHL, PsycINFO, and
academic databases from Ebsco, Gale, ProQuest%AdThe review focused on the
disciplines of medicine, nursing, psychology, stagg, business, aviation, and defense.
The time period studied began at the databasetinogbrough March 2011. Results

were limited to the English language. By examiniefgrence lists, the reviewer
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discovered related work from industries outsideneflicine such as aviation, driver
training, military, firefighting, and nuclear powplant operations.

There is an abundance of written materials andesuélated to patient safety
and medical errors, but not all of it relates te thcus of this research. During the
review, it was important keep key questions in midwWhat is the nature of patient care
safety and medication administration error? and/Bat is the nature of interruption
management and situation awareness in nursing work?

Ultimately, the goal was to review the concepttltaoretical, and methodological
challenges and successes associated with studwyarguptions and situation awareness
among nurses administering medications within agheltical-surgical and critical care

environments. Priority areas of review included:

. Patient care safety and medication administragioors.

. Scholarly nursing contributions in patient safety

. Situation awareness in nursing and influencirajdis.

. Proposed conceptual framework hypothesizing ¢haionship between

interruption management, task-switching and situaéiwareness on the cognitive work
of nursing.
Patient Care Safety: Medication Administration Errorsand the Impact on Society

More people die annually from medical errors thHaytdo from breast cancer or

AlDs, and one in five Americans (approximately 2éhflion people) report

experiencing a medical error (Classen, et al., p0lle same report found that medical

errors are ten times greater today than in 200@nvthey were previously measured and

reflected in the Institute of Medicine (IOM) repdg@lassen, et al.,2011).

11



To further demonstrate the impact medical erroxeltan patients and society,
consider that per adult patient, for every 100 daybke ICU, 11.3 medical errors are
made, and there are 2.04 adverse events (Cohaln, 2005). In the neonatal critical care
unit, a study found 74 medical errors per 100 adimns. 56% of medical errors are
preventable (Sharek, et al.,2011). It is the prealge errors that need to be further
investigated. Without understanding the core cafisee errors, it is not possible to be
able to make positive, sustainable improvements.

Medical errors impact patients and their familist they also dramatically
impact health care costs for society. The publit thie payor concerns about the rising
costs of healthcare have grown over the last skyeaas. The cost per patient, per error,
is between $95 and $2,640 (Cohen 2007). These msmphat a dismal picture for the
healthcare environment.

Patient Care Safety: Medication Administration Error Significance

It is alarming errors during medication adminigtratare overwhelmingly
underestimated (Classen, et al., 2011). One stuglyests there is one medication error
for every five doses administered (Kopp, et alQ&@0Medication administration is a
complex, interdependent, interdisciplinary prodesgght with variability contributing to
1.5 million errors (IOM, 2007), and 7,000 death&iaspitals annually (I0OM, 2000).

Nurses work in a high-stress environment that ietumyriad of complexities, ,

including:
. Number of medications available,
. Number of medications prescribed to hospitaligatients,
. Lack of reconciliation of medications betweemsiions of care
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. Electronic technologies within the nursing workvgonment,

. Nursing workflow and facility design, and

. Numerous policies and procedures that govermconérol and
administration of medications.

One study that examined medication administratnothirty-six hospitals
revealed that 19% of medications administered wvaalerrors, adding to forty adverse
drug events per day in a 300-bed hospital (Barkal,£2002). Within the acute-care
environment, a nurse will administer fifteen tdy#fwo medications during morning
rounds spending between an hour and two hours.e/gbine patients do not require
medications, others may be prescribed as manynaseein different medications.

What causes errors to be made during medicationngstration? Research is
limited, so a comprehensive list of the causes doggxist. We do know physician
orders are often illegible (although the increaseplementation of electronic physician
order entry is expected to reduce these erroisfdlotor is not part of this study).
Another factor is interruptions nurses face preoahd during medication administration.
The correlation between medication administratioare and frequent interruptions
during the medication administration process igwotthy. Among ninety-eight nurses
observed on six nursing units, 4,271 medicationg 2 patients were prepared in 505
hours. Nurses were interrupted 53.1% of the timgenddministering medications.
Procedural error was observed in 74% of the drugimdtration processes (Westbrook,
et al., 2010). Biron and colleagues (2009) obseB/&Hwork interruptions (WI) during
medication administration observation over fiftyx@ihours. Assuming the potential

impact of interruptions on nurse attention, thisorded frequency of interruptions is
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alarming. A 2010 study by Trobovich and colleagieeged at interruptions during
chemotherapy administration. The greatest intelwapgtame during IV push, where
nurses were interrupted 117% of the time (a nurag Imave been interrupted multiple
times during a single task). The study also fourad hurses were interrupted about 60%
of the time while taking vital signs, and they werterrupted 57% of the time during
drug verifications.

Another study (Biron 2009) looked at the charast&s$ of nursing work
interruptions during the medication preparation addhinistration phases. This study
found the nurse’s colleagues caused the most fréguierruptions during the
preparation of medications for delivery to the gati System failures, such as missing
medications, also caused considerable interruptidnswing that system failures are a
significant “interrupter” resulting in medication@inistration error may incentivize
hospital administrators to solve or mitigate thegstem failures.

In contrast, the most frequent nursing work intgtians during the
administration process are self- and patient-i@tgBiron, et al., 2009). The study found
that, on average, nurses were interrupted evestyxtmvo seconds to attend to the
patient, before resuming with the medication adstration. An understanding of
scholarly contributions that explain the naturendérruptions in nursing work is
necessary to understand what is known and whatimsrmaexplored and requires further
research.

Patient Care Safety: Interruptions
Evidence review of nursing work interruptions ahd impact on medication

administration error is proposed, but not well doeated (Hopkinson and Jennings,
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2012; Pape, et al., 2003; Biron, et al.,2009; Rivieodriguez, et al., 2009; Grundgeiger
and Sanderson, 2009; Relihan,et al., 2009, Antheingl., 2010; Westbrook, et al., 2010;
Westbrook, et al., 2010). A more recent observatistudy verifies the cognitive cost of
interruptions on working memory and the cognitiverkvof nursing (Redding, et al.,
2009; Grudgeiger, et al., 2010; Westbrook, et2811,0; Cornell, et al., 2011). Some early
studies suggested interruptions may enhance a’'swaggacity to gain new information,
but more recent literature negates those earlythgses (Brixey, et al., 2007).
Interruptionsin Nursing

Interruptions occur for many reasons in acute narsing. Nurses experience an
average of 8.4 work system failures or interrupgiemery eight-hour shift (Tucker, et
al.,2006). Interruptions complicate and lengthenamount of time a nurse needs to
complete tasks; consider, for example, that avetagjetimes observed range from less
than thirty seconds for more than 50% of tasks §€lret al., 2011) to 3.1 minutes with
mid-task interruptions (Tucker, et al., 2006). Santerruptions are not avoidable —
tending to an immediate patient need, for exampléate some are caused by system
failures, which include order systems failure, dygailures, staffing issues, and
medication systems failures. System failures mawitiated by colleagues, phone calls,
and even patients' visitors, who initiate conveoset with nurses that enter the patient
room to administer medication. This study will fesaan auditory and visual interruptions
that occur prior to and during medication admiaittm.

Noise plays a role in interruptions as well; acaogdo the Environmental
Protection Agency (EPA), the average hospital n@gel should not exceed 45 decibels
(dB). Peak, abrupt sound levels in one hospitalystneasured at 113 dB, slightly louder
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than a jackhammer (Cmiel, et al., 2004). Noiseriofgions in acute care hospitals
include clinical alarms, overhead pages, call §gtems, meetings, conversations, and
heating and cooling systems.

I nterruptions Defined

Defining attributes of interruptions in nursing linde the following: human
experience, secondary intrusion, discontinuityeedlly or internally initiated, and
situated within context (Brixey, et al., 2007). Engal referents that quantify
interruption include frequency of an interruptiomber of times the primary task has
been suspended to perform the interrupting tagklethgth of time the primary task has
been suspended for the interruption, and the fregyuef returning to the primary task.
(Brixey, et al., 2006). Some investigators havecdbed and quantified provider
response to interruptions in a range from onene nivhere one is a potentially
distracting source such as a beeper, and ninesigtipn flow actually interrupted
(Healey, et al., 2006).

Definition, categories, types, and a taxonomy mbefiruption-handling strategies
are discussed as follows.

Brixey (2007) provides the most widely cited deton for interruption.
Interruption is defined as “a break in the perfonceof a human activity initiated by a
source internal or external to the recipient, witicurrence situated within the context of
a setting or location. The break results in thg@euasion of the initial task by initiating
the performance of an unplanned task with the apgamthat the initial task will be

resumed.” (Brixey, J. et al., 2007 p. E 38).
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Categories of interruptions in healthcare include:

Intended recipient (person to be interrupted psefully),

Unintended recipient (not the intended recipthe interruption; i.e.
receiving a phone call that was incorrectly dialed)

Indirect recipient (the incidental recipient of @terruption; i.e. talking with a
person who was interrupted that resulted in thpesusion of the
conversation),

Self-interruption (a person independent of anoffeeson suspends an activity
to perform another; i.e. while walking stops ablypt talk to another
person),

Distraction (briefly disengaging from a task),

Organizational design (disruption in workflow sad by flaws in the physical
layout of the workspace),

Artifacts not available (disruption in workflovaased by a need to procure
supplies and equipment not available in the workspaand

Initiator — the originator of an interruption (Bey, et al., 2008 p. 7)

Typesof Interruptions

According to Jett (2003), there are four categories

1.

Intrusion is an unexpected encounter initiatgdmother person that interrupts
flow and continuity of work bringing work to a temmary halt. Intrusions are
the most common interruptions.

Distraction is described as a psychologicaltreadriggered by external
stimuli or secondary activities that interrupt feed concentration on a
primary task: generally instigated by competingvataes or environmental
stimuli that are relevant to the task at hand.

Breaks are planned or spontaneous recessesviookon a task that

interrupts the task flow and continuity.
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4. Discrepancy is described as perceived incomgigs between one’s
knowledge and expectations and one’s immediateradsens that are
perceived to be relevant to both the task at haddparsonal well-being
(McGillis, Hall, et al., 2008).

Colligan and colleagues (2012) propose an intedraeonomy for describing
interruption management consistent with the cogaitvork of nursing framework
proposed by Ebright and Sitterding (2011). A taxagdor interruption-handling
strategies includes one strategy to block thernpgion and three strategies to allow and

handle the particular interruption (Colligan andeagues, 2012 in press p. 5). The

strategies include:

Blocking strategy — based upon the perceptiohtti@nurse is engaged in a
high-priority task that cannot and will not be imtgted.
» Allowing — engaging strategy is used to addresgh-priority, secondary
task.
» Allowing — multi-tasking is based upon the perto&p that the secondary task
is of equal priority of the primary task.
* Allowing — mediating means a higher-priority taslgenerated before
suspension of the primary task.
I nterruptions M easurement
Recent literature, combined with twenty-three cgtsdies analyzed in 2009,
suggests the most common method to measure intemafas been through
observational study (Biron,et al., 2009; Westbraalal., Brixey, et al., Biron, et al.,
Cornell, et al., 2011). Self-reporting and focusugrs have verified the relationship

between perceived workload and interruptions (Biedral. 2009; Westbrook, et al.
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2010). There is a lack of research that examinesyibe and quantity of interruptions, in
addition to what triggers a nurse to respond tanteruption and let it interfere with the
primary task. The measureable impact of interrungtiand task switching on the
cognitive work of nursing includes working memasituation awareness, and clinical
reasoning in transition is inferred but withoutdamce (Cornell, et al., 2011; Biron, et al.,
2009; Brixley, et al., 2007; Wickens, et al., 2Q08)

Research findings regarding the impact of inteioust on patient care safety,
medication administration, and nursing work haverbgrimarily descriptive with limited
evidence of the causal relationship between inpgions and patient care errors. For
example, one study examined the process of mediicdispensing and the subjective
impression of interruptions and the related immacpharmacists (Grundgeiger, et al.,
2009). Further limiting the research is the faet tthe majority of studies vary in how
interruption is defined, coupled with methodologMva@aknesses. The urgency to
understand and mitigate factors influencing nursittgntion, interruptions, and safe
medication administration is well documented anousthinform research design.

Colligan (2012, in press) argues cognitive tasksnat easy to resume after
interruption. Although checklists and notes are gwn, there is no way to “place-hold”
a cognitive task. For example, checking an unfamitiedicine is a greater cognitive
“load” than checking a familiar medication, suclpias. Colligan and colleagues (2012,
in press) found nurses performing higher cognikdael tasks are more likely to block
interruptions. When they must engage with an iofgron (task switch), the cognitive

task is often resumed from the beginning, whicimédficient (Colligan and Bass, 2010).
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Interruptions compound the amount of informatiomgeprocessed. If the
demands for cognitive resources are higher thasethwailable, task performance is
negatively affected (Wickens, et al., 2000). Taskfgrmance can be negatively affected
by interruptions due to the relationship betweeak @erformance, interruptions, and
situation awareness (Wickens, et al., 2000; End2@§0). When interruptions occur as a
result of an increased workload, demands for cognresources also may result in a
significant strain on situation awareness. By ratydmited working memory and by
limiting the amount of new information that candshered to make decisions, decisions
can be made without taking into account all thenmfation available; thus potentiating
human error influencing medication administratioroe Numerous studies have
contributed to the body of knowledge quantifyinteimnuptions in nursing (Brixey, et al.,
2005, 2007, 2008; Redding, et al., 2009; Biroralet2009; Grudgeiger, et al., 2010;
Westbrook, et al., 2010; and Cornell, et al., 200bhserving how nurses experience and
handle interruptions could provide new insight itite cognitive processes affected by
interruption.

Attentional Dynamics Influencing Nursing Care and Patient Car e Safety

Qualitative, ethnographic research (Ebright, et28l03; Ebright, et al., 2004; and
Potter, et al., 2005) introduced nursing to attentwork complexity patterns, and
cognitive factors driving nursing performance aedidion-making strategies. Ebright
(2003, 2004,2009) introduced the concept of “Regest Nurse stacking,” which is
defined as “a dynamic cognitive decision-makingcess resulting in care delivery
priorities, and dependent on the ability of theseuio be mindful and engage in accurate

sense-making about clinical and workflow data i midst of unpredictable and
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constantly changing situations.” In other wordg tlurse “stacks” their priorities in a
complex environment: What happens when they aegrumited?; and How does that
affect the primary task?

Potter (2005) illustrated work complexity pattemsvhat she described as the
cognitive pathway, or a step-by-step account oheagse’s activities that then
categorized according to the nursing process. Padfitned a cognitive shift in nursing as
“a shift from one patient to another during thedwact of the nursing process.” Her study
found the average nurse experienced nine cogrshifes per hour. How a nurse manages
these cognitive shifts is influenced by complexiatterns that include: conflicting goals,
obstacles, hazards, data, and behaviors (Ebrig88,2004; Potter, 2005; Tucker, 2004,
2006, 2007).

The Role of Working Memory

Working memory is a distinguishing factor differeithg high and low levels of
attention and situation awareness. It is notewatttly the literature implies a
relationship between knowledge or experientialie®y, working memory, and situation
awareness. There is a consistent theme of diffeterg the expert versus the novice
when it comes to attention and situation awareriéggices — in any industry or
discipline — have limited working memory to digestltiple sources of information, then
interpret and project the future scenario baseah tbat information. Humans — including
nurses — have a limited amount of memory bank (EEgd2003). Most people are limited
in the amount of information they can retain. Ergi'd study found people can hold an
average of seven (plus or minus two) tranchesfofrimation within their working or

short-term memory. Maintaining situation awarenesglires key pieces of information
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to reside in memory. A nurse scanning this infororatind combines it with new
information; this is a process referred to as “dmig’ (Endsley, 2003). In most cases,
relying on memory alone results in significant erfmecause stressors significantly
decrease our ability to scan the environment degpatformation necessary to notice.
Stress can cause the memory bank to prematuredg ¢Endsley 2003). So under stress,
people are less likely to gather information, dmeréfore arrive at a decision without
considering all available information.
Cognitive Workload

The influence of cognitive or mental workload oteation and situation
awareness are recurrent themes in the literaturek@i's, 2008; Weick, 2007, Benner,
2009). Cognitive overload is an interpretation thebple make in response to
breakdowns, the interruptions of ongoing projesctsan imbalance between demand and
capacity (Wickens, 2008; Benner, P., 2009; Weick,2Q09). The interpretation of
overload is affected by the situation at hand —ingakense of the interruptions and
levels of expertise (Weick, 2007; Benner, 2009)pd&itse, task management, and
interruption management all influence cognitive oad, affecting attention and
situation awareness. An observational study redehle average registered nurse
changes location thirteen times within an hourftislg attention among patients every
six minutes with an average of three and four mifgrons per hour (Wolf, et al., 2006).
Support requirements that apply to cognitive waxdlude the following:

1. Observability: the ability to form insights alh@uparticular process —

overcomes the keyhole effect allowing the praatgioto see sequences and
evolution over time — future activities, patterasd relationships in a process.

22



2. Direct ability: the ability to direct and/or rieekct resources, activities and
priorities as situations change and escalate dogsthe practitioner to
effectively control the processes in response ftia anticipation of changes in
the environment.

3. Teamwork with other cognitive agents: the aptitt coordinate and
synchronize activities across agents, and betwgents so the practitioner
effectively redirects agent resources as situatibiasige.

4. Directed attention: the ability to re-orient isan a changing world, which
includes tracking others’ focus of attention aneirtiability to interrupt.

5. Resilience: the ability to anticipate and adaggurprise and error including
issues such as failure-sensitive strategies, exglautside the current
boundaries or priorities, “overcoming the brittlea®f automation”
(Patterson, et al. 2010, p. 256)

Task Switching

The bi-directional relationship between task managd, task switching,
attention, and situation awareness in nursinglaively unexplored. Applied attention
theory (Wickens, et al., 2008) suggests task manageis influenced by task switching.
Factors influencing the decision to task switcHude: 1) Urgency: how much time is
needed to complete the primary task and meet thélide; 2) Importance: consequences
of not doing the task; 3) Duration: the longer-dioratasks increase in urgency if not
performed; and 4) Switching or interruption coshigh cost will deter the nurse from
task switching. Colligan et.al (2012) discoveredifar factors influencing the decision
to task switch in nursing during medication adntnaison. Task-related factors include
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the perceived urgency of the task, the dynami¢betask, medication-specific factors,
patient-specific factors, and task-specific factaes, some tasks are easier to suspend
than others (Colligan, et al., 2012, in press)haiigh relatively unexplored in nursing,
the aviation industry pioneered the study and desfgolutions that influence task
management and the related impact on attentiorsitunational awareness (Wickens, et
al., 2008).

Task management and interruption-handling influgheecognitive work — and
overload — of the nurse. A recurrent theme in itieedture is the influence task
management on cognitive or mental workload and8dn awareness. The impact of
ineffective task management and cognitive overlmadursing attention and situation
awareness is remarkable and often results in imadteal or change blindness.
Inattentional blindness is the failure to noticensthing here and now, in contrast to
change blindness, which is the failure to notic something is different. Both are
failures of attention. Inattentional blindness edfiect whether a nurse notices or
responds to changes in patient conditions, antegoar is able to contain hazards.
Research(Lee, et al., 2008; Endsley, 2003), suggastly participants often fail to notice
an unexpected stimulus placed directly in fronth@m while they are performing a
particular task.

A commonly identified solution to combat ineffe@itask management is making
a checklist. However, during unexpected or unusiwesk circumstances — such as those
in a healthcare environment — checklists typicalg rendered ineffective, because the
nursing work environment is an interdependent emvirent, demanding multi-tasking
and the capacity to manage the unexpected.
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Situation Awareness: A Pilot Study for a Hybrid Concept Analysis

(Note: The following section represents a manusgublished in February 2012,
contributing to this dissertation.)

Pilot research was conducted to examine situatiareness among nurses
working in acute care organizations. It is impottanunderstand situation awareness in
nursing, because nursing attention is requirechttertstand a clinical situation. This has
been recognized as the starting point for thinkmgetion in nursing (Benner, et al.,
2000). An understanding of situation awarenessirieacare nursing and identification
of factors that influence situation awareness ead ko the implementation of
interventions to maximize nurse attention and, gjgadly, situation awareness.
Deepening the field’s understanding of situatiormeemess in nursing will eliminate gaps
in knowledge about attention and may improve thegiheof healthcare structures and
processes that support nursing work and reflecinaierstanding of the relationship
between attention in nursing and patient care error

Methods

Sitterding and colleagues (2012) selected a hydmiatept analysis as the
research method to explain situation awarenesarnsing. The hybrid concept analysis
allows for inclusion of the nurse’s perspectivejehhs unique to this area of study. This
particular method integrates theoretical analysdfeeld experience, incorporating the
perspective of the nurse participant. The hybridiehtnas been useful in defining other
concepts relevant to nursing, including mental thealirsing, self-care management,

oncology nursing, and pediatric nursing. The hylbndcept model is comprised of three
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phases: 1) The theoretical phase; 2) The fieldybikse; and 3) The analytic phase
(Schwartz-Barcott, D & Hesook, SK, 2000).
Sample

Qualitative analysis of semi-structured intervieafs convenient, purposive
sampling technique was used to assure represanfedio expert, competent, and
advanced beginner direct-care registered nursesmgenpatient nursing units
representing three Magnet hospitals. These incladadge community hospital, an
academic medical center, and a children’s hospital.

Results

Hybrid content analysis resulted in the emergerigatierns and themes.
Situation awareness among direct-care nurses imith& of situations of criticality and
the interactive experience of additional themesrgetin the analysis. Nine themes
emerged: perception, comprehension, projectionwigage and expertise, cognitive
overload, interruption management, task manageresténtaneous learning, and
cognitive stacking.

The researchers than used relational analysisgiomxthe relationships among
the concepts identified and identified five maiertites, most accurately illustrated in
relationship with situation awareness (SA): SA ardertise, SA and cognitive overload,
SA and interruption management, SA and task managerand SA and cognitive
stacking. (Sitterding, et al., 2012).

Pilot Study Conclusions

The conclusions of this pilot study are consisteitih other studies revealing the

knowledge and skills inherent in the three levélsitmation awareness. Knowledge and
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expertise, interruption, and task management erdeagéactors contributing to situation
awareness among nurses in the literature, the-dissgpline studies, and fieldwork.
Cognitive overload as a potential contributing éeehfluencing SA was revealed
through fieldwork analysis. Relational content gee identified the interactions among
the five themes. A revised definition of situatibaaareness in nursing is proposed: A
dynamic process in which a nurse perceives eaoltalicue relevant to the patient and
his or her environment; comprehends and assignaintgeto those cues resulting in a
patient-centric sense of salience; and projecenticipates required interventions based
upon those cues. (Sitterding, et al., 2012 p. 89).

Conceptual Framework: Cognitive Work of Nursing (CWN)

The invisible or cognitive work of the individualirse has been examined
primarily through observation and interview techugg (Ebright, 2003, 2004; Potter,
2005; Tucker, 2004, 2006, 2007). Ebright and Sittey proposed a framework- called
the Cognitive Work of Nursing (CWN) —that descrippedicts, and explains the
cognitive work of nursing, including the influenceinterruptions and task switching on
situation awareness. The proposed framework inslgsdemajor concepts and three
minor concepts. The major concepts within the dogmiwork of nursing framework are:

1. Work complexity contributors;

2. Clinical reasoning-in-transition;

3. Cognitive stacking;

4. Clinical judgment;

5. Nursing practice; and

6. Patient, nurse, and system outcomes.
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Minor concepts with the model include:

1. Knowledge-in-context;

2. Expertise; and

3. Situation awareness.

Work Complexity Contributors

Work complexity contributors are a major concepthi@ conceptual framework,
and are defined as actual demands in the praaticethat affect the behavioral and
cognitive care delivery work of RNs. Studies on pinactice of nursing have reported
numerous work complexity contributors that chalketige successful management of
work that is essential for safe and quality carer(@ll, et al., 2010; Ebright, et al., 2004,
Hall, et al., 2010; Kalisch, 2009; Krichbaum, 20@otter, 2005; Tucker, et al., 2002; and
Westbrook, et al., 2008).

The most frequently reported work complexity camttors influencing nursing
practice are operational failure of equipment @udies, flawed facility design,
inadequate communication and documentation, stpffirstaffing mix patterns,
medication management complexity, complicatedretavant policies, response time,
and task management (Tucker, 2006). For exampleker(2006) discovered the
remarkable impact of operational failures on nugsiork was observed among twenty-
six nurses within nine hospitals where 194 openatidailures were observed (on average
of one failure every seventy-four minutes at aimestied cost of $117 per failure). The
average nurse was found to complete eighty-folestper shift, with tasks taking an
average just over three minutes per task. The raskeswitched, cognitively shifted,

between patients every eleven minutes and wagsuptexd mid-task up to eight times per
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shift. Cornell et al. (2010), found in a study wenty-seven nurses over a four-week
period during actual work and 98.2 hours of obsgowahat 77% of each of the recorded
activities by nurses lasted less than thirty sesomtis demonstrates the frequent shifting
of nurse activities, and nurses’ attention.

Clinical-Reasoning-in-Transition

The second major concept in the proposed framewaitkical reasoning-in-
transition —is dependent on the processes of aritienking and problem-solving
imposed by ongoing and dynamic work complexity abntors the RN encounters
throughout actual care delivery. Clinical reasortiag been defined as: “The processes
by which nurses and other clinicians make theigjudnts, and includes both the
deliberate process of generating alternatives, heggthem against the evidence, and
choosing the most appropriate, and those pattbatsright be characterized as engaged,
practical reasoning”(Tanner, C., 2006). Reasonmtyansition has been defined as:
“Practical reasoning where a clinician takes actofigains and losses in understanding
a situation as transitions occur” (Benner, etl®99).

Other definitions of clinical reasoning are similatheir focus on problem-
solving for patient needs by clinicians (Fonteyn,é¥lal., 2000). The use of the term
“clinical-reasoning-in-transition,” in this framewowas chosen to emphasize an
additional purpose and focus for most, if not@lcision-making that RNs do while in
the midst of actual care delivery situations or,tf@ purpose of managing workflow
over a specific time period.

Ebright and Sitterding propose that even judgmahtsit order and priority of
work activities are embedded in the reasoning ablautal indicators of patient status
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and needs at any point in time. Judgments aboanarimg and prioritizing are

influenced by generating alternatives about timrang degree of completeness of
delivering care activities across multiple patieartsl environmental demands, and by the
effect of those judgments on safety and quality.

Clinical reasoning-in-transition requires a nuis@otice subtle changes in a
patient’s condition over time as well as in theteah of environmental demands. Ebright
and Sitterding (2010), propose that clinical reasgmn-transition in actual work
situations is clinical reasoning over a specifiediperiod for multiple patients’ needs and
problems in addition to families’ needs and proldeand informed by obvious and
subtle changes in the dynamic surrounding envirariymecluding status of all
coworkers. As such, clinical reasoning-in-transitie pertinent to the safe and effective
delivery of care to individual patients and groopgatients and includes management of
workflow. The effectiveness of clinical reasonimgtransition is proposed in the
framework to depend on three important cognitivetdes that determine how
practitioners deliver care: 1): Knowledge in comt&y: Situation awareness; and 3)
Management of competing goals.

Knowledgein Context

Knowledge in context relates to the process by Wwbractitioners use knowledge
effectively in actual work situations (Cook,et 41994). Three aspects of knowledge in
context are important to consider in understantivegchallenges relative to RNs using
knowledge as needed. These aspects include:

1. The knowledge that RNs possess.
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2. How the nurses organize their knowledge to mialezences about what is

happening.

3. What they expect to happen, and what can hagpehthe extent to which

knowledge can be activated in a specific situation.

Knowledge on-hand for managing clinical situatidepends on, in addition to
the RN’s individual cognitive capacity, her or eiducation, continuing education, and
previous experiences, as well as information alsglan the actual situation (Ebright, et
al., 2003). RNs reported using three types of kedgk, which influenced their decision-
making while delivering care:

1. Specific patient disease conditions (i.e., sym® of myocardial infarctions).

2. Knowledge unique to individual patients (i.battthe patient is blind and

needs assistance with medications).

3. Knowledge about unit routines and staff (ileatfphysician rounds are

usually completed by 10 a.m. or that specific nsie@® easy to work with).

Whether or not the RN organizes knowledge effebtif@ unexpected situations
depends on the completeness and accuracy of infiomend on the knowledge
available. Practitioners organize information intental models or representations to
make inferences about the current situation (KI&in1998). In a situation in which the
RN has inadequate knowledge due to inexperient@iaaccurate or missing
information, misunderstanding of the situation magur, resulting in subsequent
decisions that lead to unintended outcomes. Fanplg a nurse’s judgment to
resuscitate an elderly terminal patient as a reguitaccessible information on code

status may result in poor outcomes for the pattbetpatient’s family, and the healthcare
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team. The RN may have had no alternative in theahetork situation; given the
information available and the urgency of the siturgthowever, the nurse was able to
make a judgment on how to respond.

The third aspect of knowledge in context is theitgiito call it to mind when it
is relevant to the problem at hand and whethertslh® knows how to use this
knowledge in problem-solving” (Cook, et al., 1994lthough having an accurate mental
model or representation of a situation is cruaaldffective intervention, maintaining
and correcting representations also are esseatighé dynamic situations encountered
by RNs in delivery of clinical care. Cognitive woikkevident in the nurse who is
constantly problem-solving by adding, subtractiawgg reordering priorities as patients or
work conditions and operational failures (work cdexity contributors) warrant.
Partitioning (bundling tasks among several patieim$erweaving (providing care for
multiple patients in cyclical fashion, i.e., repshtask switches among patients, as
opposed to providing care in a non-overlapping reanm@nd reprioritization (continually
adapting work plans) identified as care managersieategies are used by nurses to
manage their workload.

Situation Awareness

Situation awareness, the second cognitive factecthg clinical reasoning-in-
transition and a sub-concept in the model, is iraipex for accurate decision-making in
the midst of frequent cognitive shifts. Literatinas been reviewed with a proposed
definition following preliminary study and the camnxt of a hybrid concept analysis
examining situation awareness in nursing work €giihg, et al., 2012). Situation
awareness in nursing as a sub-concept within th&€RN framework is defined as, “A
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dynamic process in which a nurse perceives eaaltalicue relevant to the patient and
his or her environment; comprehends and assignaintgeto those cues resulting in a
patient-centric sense of salience; and projecenticipates required interventions based
on those cues (Sitterding, et al., 2012 p. 89).
Managing Competing Goals

When someone must manage competing goals, shenousteuse informed
intensions in decision-making about how to act, thlaeit means resolving conflicts,
coming to a resolution or agreeing to a tradeafad€offs represent how the RN copes
with different goals that conflict in the midstwhcertainty, risk, and the pressure of
limited resources (Cook, et.al, 1994). Managing petimg goals captures the clinical
reasoning-in-transition problem-solving around wie¢ds to be done first, what can
wait, and to what extent care delivery activitias e performed according to
organizational and/or personal standards given etmgpgoals. For example, the RN
who wants to provide pain medication for a patieespond to a team member who has
requested help with a patient transfer, and neetzke a phone call from a physician
regarding discharge orders for another patient ipratilem-solve about which goal to
accomplish first. That requires the nurse to carside context of the uncertainty, risk,
and limited resources surrounding these competiadsgManaging competing goals
includes organizational, patient care, and persgoals.

Personal goals also may compete with patient gadeeganizational goals.
Consider the new graduate who is conflicted abdéther to perform according to
standards learned in school or to adopt the rosishe perceives as universally accepted

by her new colleagues on the care unit she hasgoiResearch suggests a relationship
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between the self-generated and sometimes extemtigrated social pressure
experienced by new graduates and its impact onc¢hes delivery judgments (Ebright, et
al., 2004).

A previous study about nurses’ competing goalgatsic care delivery
situations revealed goal patterns that fell inteesecategories: maintain patient safety,
prevent getting behind, avoid increasing complexappear competent and efficient to
coworkers, maintain patient and family satisfactior@intain patient flow, and get
everything done (Ebright, et al., 2003).

Maintaining patient safety and patient/family sfatt$ion is an RN goal, which
seems clear and consistent with what healthcatemmess and administrators would
desire. Four of the other goals are related tororgéion and completion of work
(prevent getting behind, avoid increasing complgxitaintain patient flow, and get
everything done), and reflect aspects of the dinieasoning-in-transition process when
bounded by a specific time period. Attainment otta other goals will, to some extent,
determine accomplishment of the last goal, appgarampetent and efficient to
coworkers. Traditional nursing education and cantig education have focused on those
goals related to clinical care.

In the context of actual care situations and ciihieasoning-in-transition, each of
the goal patterns identified compete and oftenlminfith each other in the midst of a
complex healthcare environment (Ebright, et alQ40The clear decision about what
intervention is best for the patient, or how begprtiovide an intervention, competes with
workflow goals, necessarily. The most experiencBid Rianage these situations

smoothly and effortlessly (Ebright, et al., 2004).
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Cognitive Stacking Process

The third major concept in the proposed framewsr&agnitive stacking. There is
a dynamic and reciprocal relationship between dognstacking and clinical reasoning-
in-transition. Cognitive stacking is a process wedi by the following four
characteristics:

1. A cognitive workload management decision-malgtigtegy for dealing with

multiple care delivery requirements.

2. A mental list of multiple to-be-done tasks.

3. A failure-sensitive strategy for preventing er@od/or minimizing bad

outcomes.

4. A discriminator between novice and experiencbpirRactice (Ebright, et al.,

2003).

In addition to RN experience, the effectivenessdldth, depth, and efficiency) of
cognitive stacking and the resulting decisions apgetin the Ebright et al. study (2003),
was found to be very dependent on the ability efRN to maintain situation awareness
or on the extent to which the RN could be mindfudl anake sense of clinical as well as
workflow data throughout dynamic situations. Astsumognitive stacking is closely and
continuously aligned to clinical reasoning-in-triios, both for its dependence on and
informing of clinical reasoning-in-transition work.

Eight different decisions within cognitive stackihgve been identified Ebright
and colleagues (2009), including four decisionateal to where to prioritize an activity
on the list (defer, shed, reorder, or completeq, fanir decisions related to management

and control of activities on the list (recruit, star, be proactive, or reduce performance
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criteria). These workflow management decisionsoéiien found to be important for
preventing complications or patient deterioratiand for minimizing apparent problems
already in progress (Patterson, et al., 2010)ekample, an RN describes deciding to
defer care activities that would require continuatisntion and availability until team
resources are accessible to cover other patietisriassignment. An RN reports making
the decision to interrupt current flow of care torplete a task or procedure that is
important and, if delayed, might be difficult to iinto the work flow and complexity she
or he anticipates for later in the shift. In otiaards, as a result of anticipation of
workflow changes and their potential impact andseguence for clinical aspects of
patient care, the RN decides to be proactive tadaanad minimize hazards or chaos later
on.

Clinical Judgments

The fourth major concept in the RN CWN frameworklisical judgments.
Tanner (2005, p. 205) defined clinical judgment“aAst interpretation or conclusion
about a patient’s needs, concerns, or health preyland/or the decision to take action
(or not), use or modify standard approaches, orawipe new ones as deemed
appropriate by the patient’s response.”

Tanner’s definition is consistent with Facione &@atione (2008), who proposed
that clinical judgments are decisions about whdtdieeve (about a clinical situation)
and/or what to do (about a clinical situation). parposes of the Cognitive Work of
Nursing CWN framework, and to more clearly refléwt nature of actual practice
bounded by time and setting, Ebright and Sittergirapose a minor modification of
Tanner’s definition as follows: The concept of @ad judgments is defined as
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interpretations or conclusions about patient neeaiscerns, or health problem, and/or the
decisions to take actions (or not), use or modiydard approaches, or improvise new
ones as deemed appropriate by patient responsgsacitte field demands.

Clinical judgments result from clinical reasoningtransition, and thus in this
framework they are the products of problem-solvimglving patient needs and
concerns, as well as problem-solving surroundingadyic work complexity contributors
and cognitive stacking. Clinical judgments, for fhepose of the proposed framework,
incorporate the recommendation to shift from a $ogn critical thinking to the multiple
ways of thinking proposed by Benner et al. (2088pporting the belief that critical
thinking is necessary, but alone insufficient farsing practice.

The concepts of the CWN are closely linked; clihjpdgments result from
clinical reasoning-in-transition complicated by yages to maintaining situation
awareness, application of knowledge in context,raadaging competing goals. Though
clinical judgments and the appropriateness of thedgments may be inferred by
observing a nurse in a given practice situatiorerunews are a more effective and robust
way to understand the thinking which leads to thhedgments, and are a more valid
measure of the rationale for decisions.

Nursing Practice

The fifth major concept in the proposed framewarkursing practice. Nursing
practice is defined as those activities and intetieas implemented by an RN, or
delegated to other providers by an RN, as a re$ualinical judgments made in the
context clinical situations. Nursing practice irtds all activities actually performed or

delegated by an RN resulting from clinical judgnseaibout what care is needed, when
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care is needed, and how to best deliver the caendhe demands of the practice field.
Examples of nursing practice would include diremtecactivities such as vital sign
monitoring, dressing changes, assessments, mdlaohz@ain management, and
medication administration.

In addition to those activities and interventiomplemented, the RN CPM also
takes into account activities and interventionsitdied as needed in a care situation by
standards and guidelines for practice, but novdedd in the actual situation. For
example, protocols for pressure ulcer managemean mrganization may call for routine
position adjustment, but the care is not delivenea situation because the patient is
unavailable (a work complexity contributor), wodl overload precludes staff attention
to the care needed (requiring cognitive stackingjhere is a care provider performance
problem (knowledge-in-context, work complexity caloator)..

Patient, Nurse, and System Outcomes

The sixth major concept in the RN CWN frameworkagient, nurse, and system
outcomes. Outcomes within the model representdtient (nurse-sensitive outcomes),
the nurse (nursing satisfaction and engagemert)trensystem (benchmarking system
performance in people, safety, quality, innovatiemg finance). Mitchell and Shortell
(1997), reported in their review of the state @& sitience that although patient outcomes
have shown to be linked to organizational strucumeacute care, there was growing
evidence that process variables related to nusinggillance, quality of the working
environment, and quality of interaction with otlpeofessionals lead to differences
among hospitals on mortality and complication raldgese process variables often

reflect the actual work of nursing regardless akmg role or type of organizational
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setting. Using a human factors framework, thesega® variables and their relationships
to clinical judgments, nursing practice, and rasglpatient, nurse, and system outcomes
can be examined to understand the complex andfaudted aspects of the actual
practice of RNs. This examination of processes lshioglude the complex cognitive

work of RNs and the effect of the demands of tleefce field on RN cognitive work

and resulting outcomes, in addition to the orgaronal structures that best support that
work.

Research on nurse-sensitive outcomes has growrtlma/enost recent decade,
particularly as the discipline tries to demonstraiese impact on patient care. Irvine et
al. (1998), developed a model to demonstrate ngissgontribution to patient outcomes
based on Donabedian’s (1980), structure- and pseagome model of quality of care
called the Nursing Role Effectiveness Model. Suitadtvariables include patient, nurse,
and organizational factors; process variables deline independent, medical care-
related and interdependent roles of nursing; andomoe variables include nurse-
sensitive patient outcomes. Research related ttatitgrand other adverse outcomes has
shown these outcomes to be linked to organizatistnattures such as staffing and staff
mix, rather than process variables (Aiken, etl&94; Needleman, et al., 2002)

For purposes of the Cognitive Work of Nursing fravoek, Ebright and
Sitterding propose that outcomes dependent onngupsactice are the result of the
cognitive work of nursing. Understanding the cortsegmd concept relationships
represented in the RN CWN will result in enhancesligh explaining care-delivery

systems and environments to support this cognitioe.
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Chapter Summary

Medication administration error is the eighth lempcause of preventable deaths
in the United States. Public demand for patient cafety mandates a concerted effort
among providers to understand and mitigate cortingdactors; the discipline’s efforts
to date have been marginal in demonstrated effaotiss (Vogus, et al., 2011). Nursing
has authority and accountability for medicationgar@tion and administration, and is
therefore culpable for understanding factors cbaotmg medication administration error.
Scholarly contributions have influenced the disoglk understanding of medication
administration error and the association with intptions as explained through the
cognitive work of nursing. What remains unexplaimethe experience of attentional
dynamics, such as situation awareness on inteonybiandling during medication
administration among nurses serving critical camgrenments within acute care hospital

settings.
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CHAPTER 1l
METHODS

This chapter describes the research approach atibdseused to describe
situation awareness (SA) during the medication adstration (MA) process and in RN’s
selection of interruption-handling strategies. Thapter begins with a description of and
rationale for the research approach, proceedsl&imeation of the sampling methods
and procedures, followed by a discussion of theegdion, preparation, management,
analysis, processing, and interpretation of datd,a@ncludes with a discussion of ways
in which validity will be protected throughout tetudy.

Resear ch Design: Rational for Approach

A gualitative descriptive design was used to desc8A during the MA process
and the RNs’ or participants’ selection of intetiap-handling strategies. There are six
characteristics significant to descriptive quaiMatresearch and consistent with this study
design include: 1) the belief in multiple perspees; 2) a commitment to identifying an
approach to understanding that supports the phemamaf interest; 3) a commitment to
the participant’s point of view; 4) the conductioduiry that limits disruption of the
natural context of the phenomena of interest; &)tknowledged participation of the
researcher in the research process; and 6) theirepof the data in a literary style rich
with participant commentary (Streubert and Carpe2@11).

Qualitative descriptive research enabled the rekeato direct her attention to
the participant and the participant’s real-worlghesences rather than to pre-determined,
concrete, measurable objectives. The discoveryggsimherent in qualitative descriptive
design allowed the use of various data collecttoatagies. Commitment to the
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participant’s point of view, which is characterestif qualitative descriptive design, was
achieved in unstructured interviews. The researchserved the real-world experience
of the study participant. Limiting the use of instrents minimized intrusions and
maintained the natural context of the situationasrabservation, which is characteristic
of qualitative descriptive design and was necesarthe proposed study. Moreover,
surveys alone are insufficient to understand arsgril®e the cognitive work of nursing.
SA and selection of interruption-handling strategreherent in the cognitive work of the
nurse can rarely be reduced to a survey.

The researcher, as an instrument, is yet anottaacteristic inherent to
gualitative design. The qualitative researchexseeted to be true to the participant’s
expression of the experience and to report findingsway that illustrates the experience
of the people who lived them. Qualitative reseasgorts are rich in narrative and
include narrative illustrating the experience oliedrand phenomena of interest
(Streubertand Carpenter, 2011). Designs that gieatgr emphasis on how the nurse
interprets the interruption in the situation of Makd selects handling strategies based
upon that interpretation, will close knowledge gapsotherwise understood from
guantitative design.

In summary, the qualitative descriptive method s&ected as the most
appropriate for this study for the following reasoh) No research has been conducted
examining SA during the MA process. 2) No resediat been conducted examining SA
on the selection of interruptions during the MA @ess. 3) No research has integrated the
combination of interviews, observation, and videgdry to answer the questions related
to the cognitive work of nursing during the MA pess. 4) A basic understanding of how
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the nurse interprets the interruption is needed@&xploring or examining phenomena
about which little is known is best accomplisheatiyh qualitative design. 6) The
results could inform future qualitative researchraxing relationships and ultimately
could influence quantitative design if deemed ngeagsto understand the complexity of
situation awareness and interruption handling dutire medication administration
process...
Background and Description of Approach

Cognitive scientists use Cognitive Task Analysi3Arto examine SA eliciting
information about how a person perceives a sitnatomprehends the situation’s
components, and makes decision or plans basedthp@iorementioned comprehension
of cues. (Klein, 2006). CTA procedures will be usedescribe SA in the selection of
interruption-handling strategies during the MA pss. CTA is a “family of methods
used for studying and describing reasoning and kedhye” (Crandall, et al., 2006 p. 3).
Investigators applying CTA methods use the follaywijuestions to frame their inquiry:
1) What issue or need does the investigator pladtivess? 2) What does the investigator
expect to deliver at the end of the project? 3) ¥ébats of people can tell the
investigator about the issue of interest? 4) Whpeats of expertise or types of cognition
are necessary for the investigator to understamaalynitive work of participants? 5)
What types of situations will tell the investigatbe most about the issue explored?

CTA examines the cognitive skills necessary tooadpo complex situations and
to complete tasks. In CTA, tasks are viewed asooogs individuals are attempting to
achieve. Analysis in CTA refers to the scientifi@mination of component parts and
their relationship to the whole. Meaningful CTAcemposed of three primary elements:
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1) Knowledge elicitation, 2) Data analysis, an&Bpwledge representation (Crandall, et
al., 2006).
Knowledge Elicitation

Interviews, observations, conceptual methods, aodgss-tracking are examples
of methods used to identify what and how peoplexkndat they know. Knowledge
elicitation methods enable the investigator to aer judgment, strategies, knowledge,
and skills that underlie a particular performancelienomena of interest. The researcher
examined the experience of SA in interruption-hamgdétrategies during MA among
RNs by using the proposed set of methods of nasticabbservation supported by
videography and semi-structured interviews.

Interviews

Interviews are integral to knowledge elicitationthwzls. Observation alone lacks
the narrative that enables a richer understanditigeocognitive work influencing what
the researcher observes. Interviews can fill is¢hgaps and add insights and nuances.
The Critical Decision Method (CDM) and Goal-Dirett€ask Analysis (GDTA) are the
preferred interview methods for understanding gwuirements of SA that influence the
selection of interruption-handling strategies dgnmedication preparation and
administration.

Knowledge Elicitation: CDM Interviews

Beyond observation methods alone, it is necessaumpderstand how a nurse’s
SA affects nurse decision-making and action, ssctin@ choice to block or allow
interruptions during the medication administratpocess. Klein (2000) emphasizes the
need to couple interview technique with observatidetermining the link between SA

44



and task performance. Although much research oh&fexamined Level 1 SA (notice),
Klein asserts that it is also necessary for reseascto understand how meaning (Level
2) comes into play and influences decision-makifigin’s (2000) position underscores
the need to design for real-world situations integhand coupling observation with
interviews employing CDM techniques.

CDM is a knowledge elicitation method that enalthesinvestigator to probe an
actual situation. CDM enables the discovery of itietahallenges, subtle cues,
background influences, and strategies that woulati®@rwise have been discovered in
an open-ended interview following controlled simida. Depending on the sampling
plan including experts and non-experts, CDM int&ms help the participant tell the story
about a particular situation result in the follogirtues and patterns of experts and non-
experts, rules of thumb devised, kinds of decistbias must be made, features of the
situation that make decisions particularly diffic@nd features of the situation that make
the task typical or rare (Crandall, et al., 200BjsTresearcher’s proposed sampling
method reflects the intent to capture data retbgc€TA methods. The CDM procedure
rooted in decisions elicits information through rf@hases or sweeps: 1) Incident or
situation identification; 2) Timeline verificatiod) Deepening, and 4) “What if” queries.

The situation proposed for this study is medicapogparation and administration
occurs in three phases or sweeps. What will beodesed by the RN in the first sweep or
initial phase of the conversation are the elemehte situation. It is imperative in the
incident or situation to identify the participantide as doer and decision-maker in the
situation. Sweep 1 enables the interviewer to ifienbgnitive components that will go
beyond procedural or task components. Sweep 2g¢esthe framework to see and
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understand the structure and key events. The ppamits description of the timeline
verification during the interview is critical becaiit provides a framework for the
remainder of the interview. During Sweep 2 of thieiview, the interviewer works with
the participant to construct a timeline and dragveggram identifying decision points and
or critical junctures where the situation could édeen interpreted differently or acted
upon differently. A shared view of the facts frohe fparticipant’s view emerge as the
interviewer and participant identify the sequeneeé duration of events, actions taken,
perceptions, thoughts, and decisions.

Sweep 3 is moving the participant beyond the biasits of the situation to
deepen the interviewer’s understanding of whaptméicipant knew, when he or she
gained the knowledge, and what he or she did withtwhey knew. Sweep 3 of the CDM
process employs cognitive probes that uncover dngcgpant’s perceptions,
expectations, goals, judgments, confusions, andrtaiaties about the situation as it
unfolded. During Sweep 3, deepening probe quesabais cues, information, analogs,
standard operating procedures, goals and prigrijgsons, experience, assessment,
mental models, decision-making, and guidance (Gihret al., 2006). The last phase or
Sweep 4 of the CDM identifies enables discovergaticipant’s skill, knowledge, and
expertise.

Knowledge Elicitation: Goal-Directed Task Analysis

The SA experience and the requirements of SA duviAgare necessary to
understand before interventions can be designedtiance or improve SA during MA.
Endsley (2003) asserts that SA requirements ar¢ effestively delineated through a

Goal-Directed Task Analysis (GDTA) interview prose¥he GDTA process will reveal
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what information nurses need to perform safe MAhia study, the information garnered
from this method is depicted in a hierarchy of gpalib-goals, decisions relevant to each
sub-goal and the associated SA requirements ddpittéigure 1 (Endsley,
2003).Limitations of GDTA and other task analysisthods include the subjectivity of
the participants (Endsley, M. 2003).

Figure 1. Goal-Decision-SA Requirement Structure

Major Goal
Subgoal 1.1 Subgoal 1.2 Subgoal 1.3
Decisions Decisions Decisions

Nursing SA Nursing SA Nursing SA
Requirements Requirements Requirements
Level 3: Projection Level 3: Projection Level 3: Projection
Level 2: Comprehension| | Level 2: Comprehension| | Level 2: Comprehension
Level 1: Perception Level 1: Perception Level 1: Perception

Limitations of the CDM and GDTA methods include thailability of expert
participants and the lack of capacity to genetagesttuation. Recruiting for expertise and
selecting a situation (such as MA) common to evegystered nurse will eliminate these
limitations in the proposed study. Additional clealjes of the interview method include
interviewer skill, time constraints, and the papants’ comfort (or lack thereof)

divulging details of decisions made and events esk The aforementioned limitation
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will be minimized by investigator alignment withtémview guidelines suggested by a
human factors experts (Crandall, et al., 2006).
Observation

The unit of observation in this study was the MAleycompleted by RNs.
Observation occurred during peak MA hours. The stigator stood at least eight feet
from the RN under observation and took field notbde neither interacting with the
RN, nor examining patient records. This type olinalistic observation allowed the
investigator to better understand the context efvibork, see things that may escape the
awareness of the subjects, and discover elemetite @rocess not otherwise noticed
(Patton, 2002).

Observation resulted in the following data: 1) ceslection for CDM interviews;
2) secondary task triggering the perceived neethferruption selection; and 3) the
participant’s selection of interruption-handlingasegies.

Setting

Data collection took place in an academic healtéhsatting in the Midwest of the
United States. Two hospital settings were seleatebtincluded a large 800-bed teaching
facility and an academic hospital.

Sampling M ethods

In a qualitative descriptive study, the goal of png is to obtain information-
rich cases that is, participants who have expegievith the phenomenon of interest. Per
Sandelowski’s (2000a) and Patton’s (2001) recomrateowls for qualitative descriptive
sampling techniques, recruitment of respondentsldime achieved by purposefully
choosing participants who have experience and kaoe/ledge of the phenomenon
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(Patton, 2001). According to both Sandelowski (192nd Patton (2001), sample sizes
in qualitative research cannot be ascertainedasi pMoreover, Sandelowski (1995b)
warns against the use of sample sizes that arerédgb small to plausibly support the
notion of informational redundancy or too largeatiow for the deep, case-oriented
analysis that is the hallmark of qualitative resbailhe number of participants and hours
of observation and interview proposed are condistéh previous studies examining the
cognitive work of nursing (Potter, 2003; Ebrightaé 2004; Colligan, 2012).

Knowledge elicitation data was collected from & nurses until saturation was
achieved during the MA process on randomly seledts@ (Monday, Wednesday,
Thursday and Saturday). Purposive sampling resuitedo discrete groups. Group A
included registered nurses with three to twenty-faonths of practice experience.
Group B included registered nurses evaluated byspaed staged as expert and/or
proficient nursing practice. Inclusion criteria lmded: 1) RNs employed within large
hospital systems located in the Midwest and deseghislagnet; 2) RNs with three to
twenty-four months of experience and consistenttpra in the nursing unit of
observation; and 3) RNs staged as expert by nupgegs with experience and consistent
practice in the nursing unit of observation. Exmuascriteria included: 1) RNs in
management, supervisory, or nurse education rakbasw0% of job responsibilities in
direct care; 2) RNs identified as agency, travalegontract RNs; 3) RNs identified as
new hires or internal transfers employed in thesimgy unit of observation less than three
months; and 4) RNs within three months of receswdeof absence.

Sampling nurses with greater than five years okerpce and staged by their
peers as experts and nurses with less than tws igeproposed given literature
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suggesting differences in decision-making, intetiompmanagement, and clinical
decision-making (Ebright, et al., 2004; Wickensalet2008; Benner, et al., 2009).
Aviation and attention literature provide furthepgort for the sampling strategy to
include differences in expertise among nurses (@fsket al., 2008). Additionally, the
investigator sampled across different types ofingranits (Emergency Department,
Intensive Care Unit, Medical-Surgical) to identdfgmmon interruptions and SA
regardless of the type of nursing unit.

Inclusion/Exclusion Criteria

Inclusion criteria for nurse participants are bagpdn stages of development and
skill acquisition (Benner, P, et al., 1984) andsisnhof the following: advanced
beginners, competent nurses, and expert nurses.

Advanced beginner practice nurses are definedos® thith typically less than a
year of practice experience who demonstrate mdtgiaeceptable performance and who
have coped with enough real situations to genenatningful situation components. The
components require prior experience to be recogriyethe advanced beginner.
Principles guiding advanced beginner actions afermation during this stage of skill
acquisition.

Competent nurses are defined as those who havearpeactice for two to three
years. Competent nurses plan their work based aposcious, abstract, analytical
contemplation of the problem at hand. Competendeaitack the speed and flexibility of
the proficient nurse, but have a feeling of masgerg the ability to cope with and

manage the many contingencies of clinical nursiingy do not yet have enough
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experience to recognize a situation in terms af\arall picture or to discern which
aspects are most salient.

Expert nurses do not rely on analytic principlegtade their interpretation of a
situation or the action as a result of that intetgtion. Expert nurses typically have more
than five years of experience, display an intuiivasp of each situation, and can swiftly
identify problems without wasteful considerationadfirge range of unfruitful,
alternative diagnoses and solutions. Experts opérat a deep understanding of the
total situation. They are no longer aware of fezgland rules; rather, performance is
fluid and flexible. This is not to say that expeurses never use analytic tools. Highly
skilled analytic ability is necessary for thoseses to navigate situations with which they
have no previous experience (Benner, et al., 1984).

All nurse participants will have had experiencehlvMtA. The interruptions
encountered by the nurse participants are expéatee varied in nature and familiarity.

Assumptions and Potential Limitations

Assumptions and potential limitations inherentha sampling plan include the
following:

1. The amount of time and experience between the tihe nurse participant was
staged by the department of education and thewih@n the nurse participants’
expresses interest in the study may influence ¢haracy of how the nurse skill
acquisition was staged.

2. Years of experience differentiating advancedriesy, competent, and expert
nursing practice reflect the literature and deparhof education staging based upon the

literature, but are not quantified by any existuadid or reliable instrument.
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Table3.1: Inclusion and Exclusion Criteria

Nurse Participant Inclusion Criteria

Nurse Participant Exclusion Criteria

 Registered nurses employed by and
serving Methodist and University
hospitals inpatient, emergency

* Student nurses; and
* Nurses staged by their peers as
experienced-non expert nurses.

* Registered nurses representing the stage
of skill acquisition experience between 3
and 24 months of practice; and
* Registered nurses representing the ex
stage of skill acquisition identified from
pool of registered nurses staged as exp
by their peers.

department, or critical care nursing units;

pert
R
ert

Sample Size
The qualitative approach cautions against the tisaraple sizes given qualitative
research sample sizes cannot be determined a (8amdelowski, 1995).Sampling
continued until saturation and or informationaluedancy was reached.
Recruitment
Following approval of the study from the Indianaiwmsity Purdue University of
Indianapolis Institutional Review Board, participgmere recruited from Indiana
Hospital and Methodist Hospital between Novembdr22énd March 2013. Recruits
were self-referred based upon advertisements ihdlpital newsletter, fliers placed in
nursing units, and distributed through the shadegance practice meetings at both of
the hospitals. Potential participants were scredydtie primary investigator based on
levels of expertise described in the sampling sactNurses who expressed interest in

participating received a letter of information frahe researcher detailing the nature of
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the study, study purpose, risks and benefits dfqyaating, and their right to withdraw at
any time. If the participant met inclusion criteaiad wished to be part of the study, the
researcher met with the participant in a privatatmn to obtain informed consent and
the following data: academic preparation, certtfma practice area, years of registered
nurse experience, and skill experience (advancguhiber, competent, or expert). The
investigator then arranged a time convenient fermthwrse participant to conduct the MA
observation and interview. The recruitment procgesietailed as follows:

Timeline of Recruitment Activities

November 2012: Sample pool of advanced beginnenpetent, and expert
nurses provided by Department of Nursing Education

December 2012: Advertisement was disseminated ghrtwe hospital system
newsletter, nursing unit newsletters, and duriregrdgularly scheduled shared
governance councils. Principle investigator contafcrmation was provided enabling
recruitment through self-referral.

January - March 2013: Nurses screened for eligyidaly the principle investigator
based upon inclusion criteria of advanced begirc@npetent, and expert nursing
practice.

January - March 2013: Nurses interested in pagtog contacted the principle
investigator. Nurses interested in participatingereed a letter of information detailing
the nature of the study, study purpose, risks @ametits, and their right to withdraw at

any time.
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Ethical Considerations

This study posed minimal risks to nurse participaall of which are related to
the confidentiality of the data. Minimal risk isetaed present when the risks associated
with research participation by nurses are no gréh#a those involved in their everyday
practice. Confidentiality for nurse participantssyaotected through a number of
strategies. Nurse participants’ names were notdecb A code number was used to
match data consisting of their mother’s date ahband the last three digits of their
postal code. This code was be replaced by a semaber (double-coding) after data
have been matched to further protect nurse paatiponfidentiality. All hard copy data
was stored in a locked file in a locked office iarsing Quality at Indiana University
Health. Any potential identifying information wastrremoved. Only the researcher who
screened participants for inclusion in the studymead identifiable information of
participants. No health information was collectédy data obtained from nurse
participant interviews by the researcher that weased via publishing was de-identified
and anonymous. Only the researcher obtained copigarticipants’ names and phone
numbers, which were stored in a locked cabinetpn\ate area only accessible to the
researcher. For information that was computerizedfidentiality was protected by using
passwords and storing any computer-based datéooked cabinet in a private area only
accessible to the researcher. The audio-recordimgsining participant interview data
were heard, transcribed, and maintained only bydkearcher and were be kept in a
locked cabinet in a private location accessible tmlthe researcher. No copies of the
recordings were made, and the names of subjectswa¢rincluded in the audio-tapes or
transcriptions of the interviews. Risk of partianpg feeling uncomfortable answering
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interview questions or discussing their experieneas addressed by informing nurse
participants, as part of the informed consent ptaoe, and that they may withdraw from
the study at any time without consequence. In additmmediately before the interview,
nurse participants were notified that they may ather interview at any time without
consequence, and may choose not to answer anyansegtat they do not desire to
discuss and, if they become uncomfortable whilevansg or discussing a question, they
may choose not to answer or discuss the questithrouticonsequence.

Nurse participants were made aware of their righwithdraw at any point in the
course of the study. Consent forms specific tosthdy were provided in English. The
study had no direct benefit for nurse participaAtshe conclusion of the study, results
were shared with the hospitals participating; thresealts may be useful for quality
improvement initiated at both the unit and hospésakel. Compensation for participation
was not be offered.

The principle of nonmaleficence requires that whererror that can cause harm
to a patient is observed, the observer has theattbibligation to stop it (Diaz-Navarlaz,
et al., 2006).The beginning and ending boundaaesliservation for this study did not
include patient observation and or nurse-patieteraction. The determination of a
medication adverse event is not the objective igfgtudy and will not be made in the
course of observation or analysis.

Data Generation: Instrumentation

Demographics include the hospital, type of nursing, years of RN experience

on nursing unit observed, whether the RN had btaged as expert, academic

preparation, specialty certification, shift, duoattiand time of observation.
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Interruptions, selection of interruption-handlingagegies, and nurse workload
tasks were gathered. The objective of observatondsin situ interviews for CTA is to
capture the authentic behavior of the worker -hia tase, the nurse. The observations
were expected to be two-to-three hours in duratitth the aim of case selection for the
interview process. The researcher observed authietgrruption-handling behavior
given that the researcher, who is also a nursebbad accepted into the culture of work.
Acceptance in the case of the participant and timeiple investigator suggests the
workers (nurses) regard the observer as informedere, and intent toward helping
through the study experience (Crandall, et al. 6200

Selection of interruption-handling strategies weasfied during the interview by
the aforementioned cognitive task analysis in comion with observation.

Semi-structured interviews were conducted withie aeek of the observation
and were expected to be sixty to ninety minuteeritniews as described previously were
conducted and reflected CDM and GDTA methods terd@he the cognitive work of
the nurse and selection of interruption-handlimgtegies. The goal of data generation in
a qualitative descriptive study is to generatenmiation regarding participants’
experiences with the phenomenon, especially sudiogrthe specific research questions
guiding the study, in their own words. Sandelow@ki00a) suggests that the most
appropriate means for achieving this goal is veauke of minimally to moderately
structured interviews. Face-to-face, semi-structumégerviews in contrast to the more
commonly used MA and work flow surveys previousigcdssed were the means by

which data was generated in this study.
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Semi-structured interviewing is characterized g/ uke of pre-planned interview

guestions and probes. When using any of theseviatetechniques, all questions asked

are open-ended (Patton, 2001). Semi-structuredviate questions developed based on

the research questions guiding the study. Table@fains examples of semi-structured

interview questions that were used, including eorale for the inclusion of each

guestion. These questions served as the

initiahmehgenerating data during

interviews. All questions were open-ended to alfsticipants to fully describe the

experience of situation awareness on selectiontefruption-handling strategies during

MA.

Table 3.2: Situation Awarenessin Nursing: Probe Topics and Semi-Structured
Examples of Questions

Examples of Probing Questions:
Guided Interview

Rationale and Listening for Answers

Cues/Knowledge

* What were you hearing, seeing, and
noticing?

« What was it about the interruption that
let you know what was going to happen
» How did you get that information? Wh3
did you decide to do with that
information? What knowledge was
necessary for you or helpful in the
situation? What you reminded of any
previous experience? What about that
previous experience seemed relevant ir
this case?

SA Level 1:
* Perception of interruption specific to
clinical cues relevant to the patient and
or her environment;

P Perception of the situation and the

hiseverity or complexity of the interruption);

cues and their implications.

his

Expectations
* What were your expectations at this
time?

SA Level 2:

» Comprehension and assignment of
meaning to those cues specific to the
interruption resulting in a patient-centric
sense of salience.
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Goals SA Level 3:

» What were your specific goals and * Projection and/or anticipation of
objectives at this time? What was most | required interventions based on those
important to accomplish at this point in | meaning assigned from interruption cues
the process?

Decision Point

* What interruption-handling decision di
you make in this situation? What other
courses of action were available to you?
How was this particular decision made ¢r
others was rejected? How much pressufe
was involved in making this decision?
How long did it take to actually make thi
decision? What training or experience was
helpful in making this decision? Might a
nurse with different experience, what type
of error might she or he have made and
why?

|-

[72)

Data Preparation, Management, and Analysis

Activities to accomplish cognitive task analysisrerapproached in four phases:
preparation, data structuring, discovering mearangl, representing qualitative
description.

Preparation

The objective of the preparation phase is to evaltiee completeness and
accuracy of the data set. This phase included aletenreview and inclusion of
interview data, observational data, and instrundaté. Preparation required that all
participant files be consistent and clearly labeteduding participant code, interviewer,
type of data, and date of data collection. Audid @ileotapes were catalogued and

reviewed. Transcripts were prepared and revieweddouracy. The research team read
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all the data records, wrote down any questionstlamdights, and reconvened for an initial
assessment of the data. The process of prepacdtemgnitive task data is that the team
will move from an informal, intuitive sense of tbata to a structured and systematic
analysis process as described by Crandall, e2@D&(p. 113).
Structuring the Data

The goal of the data structuring phase is to exartiia data as a collection of
discrete elements and to gain some sense of where inay be useful connections
within the data (Crandall, et al., 2006). Indivitldata records and interviews informed
content analysis during the data-structuring plodsmalysis. Reviewing the data with a
cognitive focus mindfully considering situation aemaess and interruption-handling
strategies provided an initial orientation to staung the data. Observations were
informed by the following questions:

* Where is the nurse’s attention?

* What is he/she paying attention to and what Ishesignoring?

* What senses are they using?

* What are they looking at, listening for, touchisgelling?

* What are they thinking about?

* What are they wondering about, what are they wdrabout, what are they

certain about?

* What information are they seeking, and from wdwirce?

Data structuring required the researcher to wortuph the entire data set
systematically and note content pertaining to ttoegss of medication administration,

situation awareness, interruption-handling, ank-sagitching. The systematic approach
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to data structuring can be accomplished througssdiang or cataloging specific
content, making lists, sorting data elements iatiegories, identifying and marking off
critical intervals, or counting the instances ofweence of various factors (Crandall, et
al. 2006 p. 114).

Discovering Meaning

The objective of this phase of the analysis iglentify the significant findings
contained in the data. Identifying the significintlings emerges as a result of a
systematic examination of the concepts and relstips noticed in both the individual
interviews and subsets of the data across therldega set as a collective whole. The
systematic examination was accomplished througlolleving activities:

Integration and synthesis of data elements

Description of regularities in the data by idennfy patterns, themes, and cue sets
including the identification of inventories for tcal cues.

Examination of group similarities and differencks,example contrasting the
expert and advanced beginner nurses and or wdrkggetomparing the medical-
surgical environment to the critical care nursingrkvenvironment.

Identifying and Representing Key Findings

Representing key findings took the form of narmatiermat, chronologies, data
organizers, process diagrams, and/or concept rigpsative formats reveal the richness
of the lived experience and how that particulam¢weas managed. Chronologies
illustrate the representation of how the situationontext can change and how time
impacts the cognitive aspects of performance. Gilognes are beneficial in providing
multiples views and illustrating the complexitiddasks and events observed. Data
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organizers are used to synthesize data combinitagfitan multiple data sets into one
common format highlighting for example cognitivgju@ements such as decision
challenges, cues and information, strategies, andta traps (Crandall, et al.,
2006).Process maps are helpful in illustrating dogmin action. Concept maps are
graphical depictions of the knowledge for a patactask or work domain. The intent of
this investigation was to examine the data fromtiplel perspectives so that the phases
of analysis are complete, accurate, and consistémthe research questions to examine
SA in selection of interruption-handling strategégsong nurses during medication
administration.

Chapter Summary

Because very little is known about SA in the sétecof interruption-handling
strategies and task-switching among registeredesudsaring MA, a qualitative
descriptive approach was most suitable to invegittas phenomenon. Observation has
been successfully used to determine factors inflingnthe complexity of the nursing
work environment, tasks, and interruptions. Howgebservation alone is insufficient to
explore and understand cognitive requirements miiog the selection of interruption-
handling strategies observed. Therefore, CTA mettsodh as CDM and GDTA are
appropriately selected to determine the requiremeh8A necessary to manage
interruptions in a highly complex nursing work emmviment.

Purposive sampling was employed to recruit nureesrygg a variety of practice
settings with a variety of nursing expertise toedetine common elements specific to the
cognitive work of MA. Semi-structured interviews mgeconducted within one week of
observations of RNs on nursing units during the icemn administration process. Data
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was generated via face-to-face interviews and aedlyia cognitive task analysis
methods described. The final interpretation is @nésd in a manner that answers the
research questions and remains faithful to the. dtaings rendered from this study
provide the necessary basic understanding of thereence of situation awareness in the

selection of interruption handling strategies ammyjstered nurses during medication

administration.
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CHAPTER IV
FINDINGS
This chapter includes study findings, a descriptexgew of the sample, the
principle themes that emerged as a result of obsiens, videography, and interviews
with direct care nurses serving the medical sutgind critical care environments within
two Magnet-designated adult hospitals. Exemplgyeesenting the themes illustrating
the description of situation awareness and leviedst@ation awareness, interruption
handling, and the cognitive work of nursing durthg medication administration process
are provided throughout the chapter.
Sample Characteristics
The study included thirteen direct care nurses, whie categorized into two
groups: those who have worked twenty-four monthess and those who were
evaluated and staged by peers as proficient aegpart in nursing care delivery. Table
4.1 illustrates sample characteristics includingdge, academic preparation, years of
experience or staged expertise, number of intaompiduring medication administration,
video and observation time, interview time, frequeaf interruption handling strategies,
and practice area. The average observation andgridehy time/registered nurse was 92
minutes (1.5 hours). Total videography and obsematme was 20 hours coupled with
16 hours of interviews. Two-hundred, thirty intgations were observed and described.
Critical care and medical surgical nursing envirenits were evenly distributed. Ninety-
two percent of participants were BSN-prepared dedstme percentages were female in

gender.
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Table 4.1: Participant Demogr aphics, I nterruptions, and Video and Interview Time

Total Video
TimeIncludin
Gender and : Number of : g
. Experience/ . MA Time :
academic . Interruptions . : Practice Area
reparation Expertise Durina MA Interview Time
prep 9 (all timesin
minutes)
<5 (Her role 92
F/BSN Staged Expert documenting a 55 CC-ED Primarily
code situation.)
<5 (Very low
census and she 100 M-S Primarily
F/BSN Staged Expert had only 1 60 Described
patient.)
65
F/ASN < 24 months 15 75 M-S
95
F/BSN Staged Expert 25 75 CcC
98
F/BSN < 24 months 20 60 CcC
90
F/BSN Staged Expert 8 90 CcC
92
F/BSN 30 months 27 20 M-S
95
F/BSN < 24 months 34 60 CcC
M/BSN < 24 months 48 19000 M-S
98
F/BSN Staged Expert 8 90 M-S
90
F/BSN Staged Expert 13 75 M-S
90
F/BSN < 24 months 16 75 M-S
<5 (Very low
census and she 95
F/BSN < 24 months had only 1 60 M-S
patient.)
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As discussed in Chapter lll, the final interpregatof data in qualitative
descriptive research is best illustrated in thenfof emergent themes, a theme is defined
as “an abstract entity that brings meaning andtitjeto a recurrent experience and its
variant manifestations. As such, a theme capturdsiaifies the nature or basis of the
experience into a meaningful whole” (DeSantis & Wiga, 2000, p. 362.). Themes have
form through patterns and function to unite or yaifhd illustrate the meaning or essence
of an experience. Themes (and sub-themes) areliede@nd organized by level of
situation awareness initially in this chapter feled by a description of additional themes
representing the cognitive work of nursing durihg medication administration process.

During the interviews, participants viewed the atigpe and through cognitive
task analysis probes, the participants describeid tbcall of that particular shift, their
particular work setting, their particular patieraad relationships among their co-
workers. Participants identified interruptions aigrthe review of videography and
observed by the researcher. Participants descabédlefined interruptions as breaks in
their task. Additionally, participants describee tature of the stimuli noticed and their
response to the nature of stimuli noticed durirggrtitedication administration process.
The critical decision method was used to eliciiaion specific cues revealing the nature
of the stimuli noticed, meaning assigned to themeaof stimuli noticed, and projection
or anticipated task and care requirements inforbyethe nature and meaning of stimuli
noticed. The aim of the research was to descrtbatgin awareness and the selection of
interruption handling strategies during medicatoiministration. Directed content
analysis revealed theme phrases describing situati@reness and the selection of
interruption handling strategies during the medocatdministration process. The three
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major theme phrases include: perception (SAl) #tera of stimuli noticed,;

comprehension (SA2) or the meaning of the stimodiced; and projection of needs

(SA3) or workflow during medication administration.

Table 4.2: Emergent Themes Reflecting SA during the MA Process

SA1 Theme Phrase:
Nature of stimuli
noticed.

SA2 Theme Phrase:
Meaning assigned to
stimuli noticed.

SA3 Theme Phrase:
Projected or anticipated
workflow priority.

Definition: dynamic
process where the nurse
perceives visual, auditory
or interrupting thought
stimuli relevant to the
patient or environment

Definition: comprehensior
and assigned relevance,
uncertainty, or
expectations to the naturg
of stimuli noticed
influencing nurse
interpretation of stimuli
salience

Definition: projected or
anticipated workflow
priorities as a result of
assigned meaning to the
nature of stimuli noticed

* Visual (patients, family,
team, equipment)

* Auditory (people,
phones, alarm, intercom)
* Interrupting Thought

» Uncertainty
* Relevance
» Expectations

* Patient-centric
* Team-centric

SA1: Natureof Stimuli Noticed

The major theme phrase that emerged regardingetbaigtion of SA1 and the

selection of interruption handling strategies dgninedication administration was the

nature of the stimuli noticed defined as a dyngpnacess where the nurse perceives

visual, auditory, or interrupting thought stimwl@vant to the patient or environment.

Minor themes illustrating the nature of the stirmdticed included visual, auditory, and

interrupting thought stimuli or cues. Categorievisbial, auditory, and interrupting

thought cues or stimuli are described and demaestra
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SA1: Natureof Stimuli Noticed: Visual

Direct care nurse perception of clinical cues ratgvo the patient and his or her
environment was discovered during the intervienwcpss. Visual stimuli identified by
participants included people and equipment. Typessaal stimuli representing people
and equipment included the types of people, sutcheapatient, patient’s families, and
the care delivery team. Categories of visual stimadresenting equipment included
medication delivery pumps, call lights, and suppli@ategories of visual stimuli
representing people include: patients, family mersloé patients, care delivery team
members (other nurses, physicians, therapists|ioemsed team members). Table 4.3
demonstrates exemplars representing the descriptiSA as the nature of visual stimuli
noticed.

SA1: Natureof Stimuli Noticed: Auditory

Direct care nurse perception of clinical cues ratgvo the patient and his or her
environment and illustrated in the nature of augitimuli noticed was evident in
observations and revealed during the interview ggeduring participant videography
review and recall of auditory stimuli noticed digithe medication administration
process. Data interpretation further revealedtti@nhature of the auditory stimuli
triggered not only auditory attention but also wailsattention. Patterns revealing
categories of auditory stimuli included: peopleppés, the intercom, and alarms. Table
4.3 demonstrates exemplars representing the daeorgdf SA as the nature of auditory

stimuli noticed.
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SA1: Natureof Stimuli Noticed: Interrupting Thought Cue

The nature of stimuli noticed was additionally ralesl through otherwise
invisible nurse work or cognitive processes thaérgad as interrupting though cues; that
is, a dynamic process where the nurse perceivesupting thought stimuli relevant to
the patient or environment. Situation awarenesgi@pon one’s capacity to constantly
manage competing sources of information and diffiging between unnecessary
information and only information that is relevaatthe particular task at hand (Endsley,
2003). Interrupting thought stimuli or cues seenwele the result of recall pertinent to
knowledge of what was happening around the nungg, patient, and within their
environment. Described during the interview wasdeeelopment of an interrupting
thought influenced by a particular knowing or relege of knowledge the nurse brought
to that particular situation. Interestingly, intgsting thought stimuli or cues were
illustrated in all participants; however the direate nurses with less than twenty-four
months experience interrupting thought cues sedaveer in number and were without
explanation of origin. That is, the less experiehearses were unable to explain the
origin or rationale for the interrupting thoughtea though they acted upon it. Moreover,
regarding of nurse experience, interrupting thowgies were closely aligned with
concern for either the patient and/or team memdensonstrating a propensity of

concern for patient safety in the midst of nursivagk.
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Table4.3: SA 1 Nature of Stimuli Noticed

SA Level 1 Nature of
Stimuli Noticed:
Dynamic process where
the nurse perceives
visual stimuli relevant to
the patient or
environment.

SA Level 1 Nature of
Stimuli Noticed:
Dynamic process where
the nurse perceives
auditory stimuli relevant
to the patient or
environment

SA Leve 1 Nature of
Stimuli Noticed:
Dynamic process where
the nurse perceives
interrupting thought
stimuli relevant to the
patient or environment.

"The olive scrubs was the
respiratory therapist.”
(<24 months)

"I heard a voice. | noticed
someone was in his
room." (staged expert)

"Just remembered —
noticed they were all
meds." (Response to
noticing the meds were all
oral and what that
information meant for the
future ... for her patient
that was near non-
responsive; staged expert)

"l saw the husband."”
(other patient; <24
months)

"l heard the phone." (<24
months)

"l just remember hearing
he put in an order for
potassium." (staged
expert)

"l recognized that that wa
the ENT team ... | saw
them walking down the
hall, we don’t have a
whole lot of ENT patients
... | happened to see one
of them was holding a
trach box in their hand.”
(staged expert)

5 'l heard an IV pump.”
(staged expert)

"l honestly don’t know. |
just remember | think it's
just one of those things in
the morning ..." (Her
response to simply
stopping herself in the
middle of the hallway
between the medication
room and her other
patient’s room; <24
months)
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SA2: Meaning Assigned to the Nature of Stimuli Noticed

The major theme phrase that emerged describingtgituawareness level two
among nurses during the medication administratiocgss and the selection of
interruption handling strategies was the meanisggasd to the nature of the stimuli
noticed. The data is illustrates the interactiveirebetween SA levels; that is the
interdependent relationship between the naturbeo§timuli noticed and the nurse
assignment of meaning to the nature of stimuliceati Patterns of thought reflecting
nurse assignment of meaning to the nature of stinatiiced and illustrated in the data
resulted in the following assigned meaning sub-#&melevance, uncertainty, and
expectations themes in response to the naturénadiishoticed.

SA2: Meaning Assigned to the Nature of Stimuli Noticed: Relevance

Assigned meaning to the nature of visual, auditorynterrupting thought stimuli
noticed reflected cognitive work resulting in ass&d relevance to stimuli noticed.
Patterns of assigned meaning reflecting relevarere wevealed more often among nurse
at or greater than 24 months experience. Relewaasaevealed as an assigned response
and meaning to the nature of the stimuli notice@mvvhat was happening within the
situation at hand did not meet the direct careaarsgpected clinical goals and nursing
work at the time. In the example illustrated in Tead.4, the nurse was in the midst of
traveling from the medication administration roavone of her patient's rooms when
she saw the respiratory therapist (SA1 — visualdi) caring for another one of her
patients ask her about one of her patient’s oxygtings. The nurse in the example
chose to engage (interruption handling) given Issrgmed relevance (SA 2) to the
stimuli noticed and concern for her patient’s resjoiry status. The cognitive work
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among nurses caring for other patients in the nufifte medication administration was
discovered throughout the investigation of the aeunsthe midst of medication and will
be expanded upon later in the chapter.

SA2: Meaning Assigned to the Nature of Stimuli Noticed: Uncertainty

Assigned meaning to the nature of visual, auditorynterrupting thought stimuli
noticed (SA 1) reflected cognitive work resultimgassigned uncertainty (SA 2) to
stimuli noticed. Data analysis resulted in patteaiecting a direct care nurse state or
feeling where he or she did not know or understomdething about the nature of what
was noticed, but felt a need to know. Additionafigiterns of data shaping the form of
uncertainty illustrated that the information unkmowas of particular import, that is
nurse concern that critical data — critical knowargl relevant to the patient was missing.
The example illustrated in Table 4.4 illustrates tlognitive work of the nurse assigning
uncertainty (SA 2) in response to noticing a tediphysicians walking down the hall
and one of the physicians carrying a tracheostoitmy k

SA2: Meaning Assigned to the Nature of Stimuli Noticed: Expectations

Performance expectations and perceived consequesmcesevealed as nurses
assigned meaning to visual and auditory stimuliceot Expectations in the form of data
were revealed as nurses described performanceeatgnts and specifically the
timeliness of their response to auditory stimuliiced such as the phone, call lights,
intercoms and or to patients, families, other teaembers. The example illustrated in
Tab le 4.4 illustrates the cognitive work of theseiassigning expectations (SA 2) in
response to noticing a patient and family in thik desshe is on her way to another
patient’s room to administer medications.
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Table 4.4: Nature of Stimuli Noticed (SA1) and Assigned Meaning Themes (SA2)

SA 1. Dynamic process wherethe
nurse per ceives (visual) stimuli
relevant to the patient or environment

SA 2: Comprehension and assigned
relevance, uncertainty, or expectations
to the nature of stimuli noticed
influencing nurse inter pretation of
stimuli noticed.

"The olive scrubs was the respiratory
therapist.” (<24 months)

"My (other) patient in 15 was on a venti
mask. She had gotten up to use the
restroom and when she got up she had
de-satted, she had bumped her up to
100% which was overkill." (Relevance)

... | saw them walking down the hall, w¢
don’t have a whole lot of ENT patients
... I happened to see one of them was
holding a trach box in their hand."
(staged expert)

"l recognized that that was the ENT teaj'l was like, you know, hey are you
e changing out his (other patient) trach, are

you downsizing him, like what’'s going
on? Downsizing his trach could be very|
uncomfortable for the patient ... painful
... when they downsize a trach ... best
described as you breathe through a bigger
straw and then all of a sudden they give
you a little straw and try and breathe
through it!" (Uncertainty)

"l saw the husband (other patient)." (<2
months)

1"Pretty simple — was it okay if he walke

==

her in the hallway. We get a lot of that .|.
if the patient or family member sees us|in
the hallway, | guess they believe it's fai
game for them to stop us, even if they qee
our hands are full." (Expectations)

SA3: Projected or Anticipated Workflow Priority

Sub-themes that emerged and reflect the cognitork wf the nurse projecting or

anticipating workflow priorities in the midst oféghmedication administration process

include: team and task-centric and patient-cefdregrounds. The term foreground is
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proposed as all participated demonstrated greatecorior their patients though
projecting or anticipating workflow patterns revektask/team and patient-centric
workflow priorities. Data analysis continued to eaVthe interactive and interdependent
relationship between the levels of situation awassnOf import is to note SA3 projected
or anticipated workflow prioritization is in respgto assigned meaning of relevance,
uncertainty, or expectations in response to thealisuditory, or interrupting thought
stimuli noticed (Table 4.5). Strikingly, among ditect-care nurse participants was the

priority of attention to workflow.
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Table 4.5: Stimuli Noticed (SA1), Meaning Assigned (SA2), Anticipated/Projected Needs

(SA3)
SA 1: Dynamic SA 2 .
rocess wher e Comprehension
P and assigned SA3: Projected or
the nurse . :

: : relevance, anticipated patient or
per ceives (visual, . :
auditorv. or uncertainty, or team and task-centric

ExperiencelLevel | . Y. expectationstothe | workflow prioritiesasa
interrupting

thought) stimuli
relevant to the

nature of stimuli
noticed influencing
nurse

result of assigned
meaning to the nature of
stimuli noticed.

atient or . .
(Fe)nvironment interpretation of
' stimuli noticed.
<24 months "I was pulling "It's expected. You | "I've got three people

meds and phone
rang. | just did
both at the same

never know who it is
or what they need."
Theme:

behind me I'm going to
try to hurry up for them."
Theme:Team-Centric

time." Expectations. Workflow.
Theme:
Auditory.

Staged Expert "I heard the "I knew it was my "l just asked, 'Can you gg
alarm." line." in there real quickly and
Theme: Theme:Relevance. add some volume?' That
Auditory. way | would, you know,

know the patient is still
getting the medication
that they need.”
Theme:Patient-Centric
Wor kflow.

Staged Expert

"l just remembet
hearing he put in
an order for
potassium."
Theme:
Interrupting
Thought.

"l thought | don’t
really remember this
patient’s potassium.'
Theme:

Uncertainty.

"... pulled his labs back
up too much potassium i
their system — heart coulg
stop and that's huge. Say
that he actually hadn't
had labs drawn in three
days, so, and that’s wher
| called the doctor and |
said, 'So what are you
basing this 40 of K on?™
Theme:Patient-Centric
Workflow

~
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Situation Awareness and I nterruption Handling Strategies during Medication
Administration

A second aim was to describe situation awarenasshanselection of the
interruption handling strategies during the medacaadministration process among
direct care nurses serving adult acute medicalisairgnd critical care environments.
Thirty-six hours of videography, observation, antéiviews were conducted informing
an analysis of 230 interruptions and interruptiandiing strategies during the
medication administration process. Twenty-hourgidéography and observation were
completed with an average of ninety-two minuteslugervation and videography per
direct care nurse. As described in the previouptehnainterviews were scheduled and
conducted within seven days of the videographyasgrvation sessions.

Emergent themes describing situation awarenesirdlection of interruption
handling strategies during medication administrati@re consistent with emergent
themes related to all three levels of situationrawass during medication administration
prior to the interruption. Interestingly, the méstquently selected interruption handling
strategy direct care nurses selected was to entfadas the nurse assessed the
interruption to be a high priority therefore susgieg the primary task (medication
administration) so that the higher priority secadask (interruption) could be engaged
immediately. The primary task of medication adnthnaiton was later resumed. Among
interruptions observed, videotaped, and analyz@¥h @30/215) were handled
immediately through engagement. However, 18% (4)/21the interruptions were
blocked, as administering medication took prioasythe primary task, while the
interruption was perceived as a secondary taskség¢umnulti-tasked medication
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administration while also responding to the intption 12% (26/215) of the time
observed and confirmed during the interview. Tlastidikely interruption handling
strategy to be chosen was mediation; that is,itegruption was identified as a high-
priority task, so the direct care nurse deflecessbcondary task to another team member.
Data reflecting thematic analysis regarding theedpson of SA in the selection of
interruption handling strategies during medicatoiministration is illustrated in Table

4.6.

Table 4.6: Situation Awareness and I nterruption Handling during the M edication
Administration Process

SA 1: Dynamic A . .
r ocess wher e Comprehension SA3: Projected or
P and assigned anticipated patient

the nurse
. . relevance, or team and task-
per ceives (visual, . :

. . . uncertainty, or centric wor kflow

Interruption Handling auditory, or . L

. . : expectationsto the prioritiesasa
Strategy/Experience interrupting

thought) stimuli
relevant tothe
patient or
environment.

nature of stimuli
noticed influencing
nurse
interpretation of
stimuli noticed.

result of assigned

meaning to the

nature of stimuli
noticed.

Block: Staged Expert

"Saw the nurse,
glanced at it
(blood sugar
report) when he
gave it to me."
Theme:Visual.

I "It was fine. Fine
meant ... within the
parameters that |
knew."
Theme:Reevance.

"l wasn't going to
have to cover that
patient at that
moment."
Theme:Patient-
Centric Workflow.

Engage: Staged Expert

"Resident camé
during med pass
and said he was
just going to do
staple removal. |
had to see. Any
time somebody
comes into a

e T knew it might go
more in depth than
just an actual staple
removal itself ...
knowing that it was
a surgical intern,
they are
knowledgeable, but

patient room, you

sometimes they onlyj]

"They don't
necessarily think
about the supplies
they need, about the
patient, you know
the patient, the pain
medication,
whatever. Interns go
in, open up wounds,
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want to be there
because you just
never know."
Theme:Visual.

focus on the task at
hand, kind of like a
new nurse."
Theme:
Uncertainty.

and leave it open ...
you really want to
assess the wound."
Theme:Patient-
Centric Workflow.

Multi-task: <24 months

"l was pulling
meds and phone
rang. | just did
both at the same
time."

Theme:
Auditory.

"It's expected. You
never know who it is
or what they need."
Theme:
Expectations.

"I've got three
people behind me
I’'m going to try to
hurry up for them."
Theme:Team-
Centric Workflow.

Mediate: Staged Expert

"I heard the pur
alarm. | knew it
was his
amniodarone
drip. I could see
he wasn't
anxious, he was
resting. He was
calm. The only
thing abnormal
was the beeping."
Theme:

Auditory.

Nl knew that nurse

that had said
something to me is
extremely
competent. The
patient was fine. I'm
looking at his heart
rate and he’s not in
fib currently. His
heart rate is fine and
his blood pressure is
normal."
Theme:Relevance.

|

"I would need to put
on an isolation gown
and gloves ... it's
just extra steps that
are unnecessatry ...
so am | needed right]
this second? All
those factors were
enough for me to
know the other nurse
could handle."
Theme:Patient-
Centric Workflow.

Additional Themes Describing Nursing Work and the Medication Administration

Process

Cognitive time-sharing, saturated knowing, and Réigment were additional

themes illustrating the cognitive work of the nagsin the midst of the medication

administration process and revealed through ob8eryarideography, and interviews.
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Cognitive Time Sharing, Interruption Handling During and M edication
Administration

For the purposes of this study, cognitive time-sitais defined as divided
attention without measure and ranging from petiex¢ sharing to cognitive overload
influencing attentional or change blindness amanrgcticare nurses during the
medication administration process. One hundredep¢raf participants observed,
videotaped, and interviewed described and demdadtemgagement in cognitive work
for patients other than for those for whom theyenadministering medications during
the time of medication administration. Though caigritime-sharing was evident among
all participants illustrating the association betwenterruptions and cognitive nurse work
during the medication administration process, #@ahstrated link between cognitive
time-sharing, interruptions, medication administnat and patient safety in terms of error
was not revealed and remains unknown. In contirgstruption handling and cognitive
time-sharing revealed in this study illustrated thgerruptions can contribute to the
safety of patient care (Table 4.6).

Saturated Knowing, Interruption Handling during the M edication Administration
Process

Another emergent theme that seemed to influencaulse assignment of
meaning to stimuli noticed was what we referredssaturated knowing. For the
purposes of this study, saturated knowing is ddfaeethe culmination of subtle cues
influencing macro level of perception, comprehensand projection — sense-making the
invisible to a lesser experienced nurse. One exawipaturated knowing is reflected in
an expert critical care nurse as she noticed visndlauditory stimuli triggering her
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assignment of meaning reflecting saturated knowhiag resulted in her projection or
anticipation of patient needs. The expert nurseriess as follows:

| was standing right across from the room so | daigually look and see

that my patient was not anxious, upset, they weséng. I'd already

gotten report and | already knew what drips theyevam. If it had it been

a pressor, | would have been garbing up and gaittigare. | would have

known that when the pump beeped the patient’setstiving the

medication that they need and it could very quididye a detrimental

effect on their vital signs. The nurse that came linvould trust her to

take care of me. | trust her judgment and | metansk her sense of

knowing whether there is something urgent. | thafilof those factors

were enough for me to know that even if the beepiag still continuing

or if she had addressed it, it was all going tdie, you know, for the

duration of a minute, maybe two minutes longer thags going to take

me to get into the room.

RN Judgment, Interruption Handling during the M edication Administration
Process

RN Judgment also emerged as a theme that seernéhtliémce the nurse
assignment of meaning to visual, auditory, or mfeting thought stimuli noticed.
Depending on the assigned relevance, uncertaingxpmectations meaning assigned to
stimuli noticed, the RN was on occasion noted t@erjadgment about whether to act
consistent with the cognitive work of projectingastticipating workflow. For the
purposes of this study, RN judgment is definedakusions about patient needs and
the RN decision to act (or not). Examples illustrgiRN judgment reflect one nurse with
less than 24 months experience who described Bpomnse to noticing auditory stimuli

interpreted as a ventilator alarm and her resptmtiee ventilator alarm:

| heard the vent alarm. | stop meds pass for tie alarm and for the
dialysis alarm.
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In another example of RN judgment, a critical cauese in the midst of
medication administration describes cognitive peabkolving in response to an
otherwise other patient’s intravenous pump alarfolews:

I’'m in the middle of meds pass and | think throughthey look like they

can handle another 5 minutes? | can do meds i &it. Do they need

Iytes? Is their K 3.4 or 2.8? 3.4 can wait.

Situation Awareness and Nursing Expertise

Cognitive work attempting to detect visual and wdigory stimuli through
scanning and interrupting thought stimuli were ddtebe more prevalent among expert
nurses. Both groups of nurses (expert and lessiexged) responded to visual stimuli —
people and equipment — however, in addition toanogi and assignment meaning to
visual stimuli and cues presented to them, expedes, in contrast to nurses with less
than 24 months experience, constantly scanned anebl®oked in patient rooms, as if to
detect visual or auditory stimuli even if they weia responsible for those patients.
Noticing interrupting thought stimuli or cues waltastrated in all participants; however
the direct care nurses with less than twenty-foantins experience were without
explanation of origin for the interrupting thougfhat is, the less experienced nurses
were unable to explain the origin or rationaletfog interrupting thought, even though
they acted upon it. Remarkably, both groups ofigaents reflected cognitive work or
cognitive time-sharing that is, clinical problemsing and decision making about
patients other than those for whom current medoaadministration was occurring.

Relevance, uncertainty, and expectations as agrassnt of meaning to the
nature of visual, interrupting thought, or auditstymuli noticed did not seem to be
different between the two groups of nurses pauiing. Interestingly, the phone was the
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only stimuli that triggered almost immediate engaget (that is, answering the phone)
of medicine delivery for all nurses. Nurses’ actiam both groups were patient-centric,
yet workflow was a major priority for direct carames. During the administration of
medication, they also were cognizant of the neédlseomedical team and the needs of
the patients.
Chapter Summary

To summarize, during the study period, thirteeeaticare nurses were observed
and videotaped before and during the administraifanedication process. Directional
cognitive task analysis techniques such as CDM@D®A enabled the discovery and
description of SA before and in the selection oBI8uring medication administration.
The expert nurses responded not only to the aydaiod visual stimulation, but they
constantly were scanning areas, while the lessrexped nurses responded almost
entirely to the visual cues presented in frontheit. Despite the interruption, situation
awareness could be described at each of the twekslof situation awareness and
informed by the nurse noticing visual, auditoryjrderrupting thought stimuli, assigning
relevance, uncertainty, or expectations to theudtinoticed, and projecting or
anticipating patient or team and task-centric Woskfimplications. Striking was the
finding that 81% of interruptions were acceptedf ik permitted during the medication
administration process with mediation as the Iglasly interruption handling strategy
selected. Workload prioritization was evident amafigarticipants with workload
foregrounds alternating between patient and teaonifpes. All participants engaged in
cognitive time-sharing problem solving and decismaking about other patients than for
those to whom they were in the midst of the medoaadministration process. The
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association between cognitive time-sharing, infgrans, interruption handling during
the medication administration process, and erra med revealed during this study. In
contrast and noteworthy were the interruptions @gmonstrated cognitive time-sharing

where nurses increased patient safety (Table 4.6).
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CHAPTER V
DISCUSSION

This chapter provides a discussion of the findiaugg the application of those
findings to practice and education. Findings asgedi with the research questions are
discussed followed by methods lessons and impticatiRecommendations for future
research are suggested throughout the chaptertatioms are discussed and finally, a
summary of the chapter is provided.

Research Aim One
Describe Situation Awareness during the Medicafidministration Process

The major theme phrase that emerged describingtgituawareness level one
(SA1) was the nature of the stimuli noticed with-4hemes reflecting types of stimuli
including: visual, auditory, and interrupting thduigtimuli or cues. The major theme
phrase describing situation awareness level tw@j%Ad dependent upon SA1 was the
meaning assigned to the nature of stimuli notiGed-themes revealed within the
meaning assigned to the nature of stimuli noticetuded uncertainty, relevance, and
expectations. Anticipated or projected workload egad as the major theme describing
situation awareness level three (SA3).

Research Aim Two
Describe Situation Awareness and Interruption HargllStrategies During the
Medication Administration Process — SA1: Situat@rareness, Interruption Handling
and the Nature of the Stimuli Noticed
Expertise, understanding and combating situatioaremess demons, and situated

cognition may explain patterns revealed among éxpases not otherwise as apparent
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among nurse with less than 24 months expertisecDaare nurses representing both
medical-surgical and critical care environments staded by their peers as expert
demonstrated - situated cognition, that is “pronhecthinking and knowledge retrieval
which is called forth by and relevant to particulzmncrete circumstances in the
continuously changing situation at hand...relies mbedied skilled know-how as well
as formal knowledge and is based on recognitiche@hature of the situation” (Benner,
et al., 2011 p. 558). Experts demonstrated a conhstaiosity visually scanning to detect
what was necessary to notice enabling them to neattesgr patients, their workflow, and
their work environment. Detection to notice or mave (SA1) visual, auditory, or
interrupting thought stimuli is enhanced among etgpas experiential knowing informs
the need to set up systematic scans to stay upttoha terms of their knowledge of
what’s happening now (Endsley, 2003).

Perception of cues or stimuli is fundamental toaibn awareness and the
cognitive work of the nurse. Noteworthy is the rofattention in situation awareness.
Endsley (2003) asserts that one’s attention tamédion is prioritized based upon one’s
perception of how important that information isgeved to be. Recall common
behaviors noted among experts not otherwise natexhg nurses with less than 24
months including learned patterns to scan thaatidthow the expert nurse directed their
attention and therefore noticed and chose to enigagéerruption perceived to be
important. Factors explaining situation awarenessllone (SA1) to perceive visual,
auditory, or interrupting thought stimuli may béliuenced by the direct care nurse

capacity to combat situation awareness demonsdmguattentional tunneling, memory
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requisite trap, workload, anxiety, fatigue stressdata overload, misplaced salience, and
complexity creep (Endsley, 2003).

Experts examining situation awareness report th&t wausal factor related to
situation awareness error was when all the infaonavas present, but not attended to
by the individual. Consider the nursing work enaimeent and translation of factors
determined to influence situation awareness leeehittentional tunneling, memory
requisite trap, workload, anxiety, fatigue stressdata overload, and misplaced salience
(Endsley, 2003). Situation awareness is dependgent ane’s ability to switch attention
between different sources of information. Attenéibtunneling, that is fixating on one set
of information to the exclusion of other informatioould be applied to the cognitive
work of nursing, nursing situation awareness aedlrse response to auditory, visual,
or interrupting thought stimuli. Consider the ddémnonstrating patterns of scanning
among direct care nurses enabling them to avoathi@dhal tunneling. Endsley proposes
what is problematic with attentional tunneling amiation awareness is not the physical
interference or interruption, but one’s capacitgwotch attention. This particular study
design did not permit or reveal an understandingttgintional tunneling, situation
awareness, and interruption handling during theicagéidn administration process.

The requisite memory trap can negatively influeoe’s attention to the nature
of auditory, visual, or interrupting thought stim($A1) as significant error can result
from processes or systems that rely solely on sopés memory for performance. People
can typically hold 7+/-2 chunks (related pieces$hort-term or working memory and
specific to situation awareness, many features teeegside in memory. That is,
scanning requires that previously accessed infoomaan be remembered and combined
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with new information noticed. Short-term or workimgemory where the features of a
particular clinical situation, for example, comgether and are processes as a
meaningful picture are informed by knowledge stayadne’s long term memory
combined with new information noticed or perceivechost commonly through
scanning. Auditory information, for example mustremembered as it is not typically
retrieved the way visual displays can be recalNsteworthy is the translation and
application of the requisite memory trap and treamtion between an over-reliance on
memory, one’s learned patterns of scanning, ants @apacity to pay attention to the
nature of auditory, visual, or interrupting thoughitnuli.

Workload, anxiety, and fatigue stressors have be@md to significantly tax
situation awareness by initially reducing an alselaaited working or short-term
memory negatively influencing one’s ability to cagrely perceive or notice auditory,
visual, or interrupting thought stimuli let alongsggn meaning to the nature of stimuli
noticed. Experimental control of the setting codpheth randomized design is
recommended to understand the impact of interraptan clinician cognitive workload
including memory load (Coiera, 2012).

The relationship between data overload, attentiad,situation awareness is well
documented (Endsley, 2003) and worth translatirtjegplying to the cognitive work of
nursing. Data overload is a considerable challeog#uation awareness and dependent
upon the rate or flow at which data changes crgdlia need for information intake and
processing that might outpace the nurse’s cogn#iygtem to supply the need or
requirement to perceive the nature and assign mgaaiauditory, visual, or interrupting
thought stimuli. The influence on situation awasner cognitive problem proposed is
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not the volume of information, but bandwidth (Emys12003). Solutions may lie in the
opportunity to understand the architecture of thisimg work environment and not how
the size of the information pipeline is alteredi ather the flow or rate of information
through the pipeline.

Misplaced salience or one’s inability to perceilre tompelling nature of
information negatively influences situation awarenderception is alerted or salience is
triggered with the color red, movement, and flagHights. Solutions may lie in the
design of systems enabling color or movement tavdin@ nurse’s attention to particular
information designing for situation awareness irsmg. However, experts in situation
awareness caution that overuse of moving iconshittg lights, and bright colors can
result in misplaced salience and actually block getimg signals and the need to attend
to other more important information (Endsley, 2003)

Future research within a controlled environment @mdiomized design might
expand our knowledge of nursing attention and $igadly nurse situation awareness to
perceive the nature of auditory, visual, or intptig thought stimuli during medication
administration processes and solutions to comietitadnal tunneling, memory requisite
trap, workload, anxiety, fatigue stressors, daerload, and misplaced salience.

SA2: Situation awareness, Interruption Handlingd @ine Meaning Assigned to Stimuli
Noticed

Beyond simply perceiving the nature of auditorgual, or interrupting thought
stimuli perceived, situation awareness includesritegration of information and a
determination of their relevance to the nurse’dg)(8A2). Nurses with Level 2 SA have

been able to derive relevant salience from Lev@RAldata perceived assigning relevance,
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uncertainty, or expectations in relation to thairtigular goals. Expertise may explain
assignment of meaning tendencies noted among daeetnurses staged by their peers
as experts. Saturated knowing as a theme took sisagata revealed patterns where
consistently the expert nurses assigned meaniagtdmination of subtle cues
influencing a macro level of assigned meaning &gxggarent in nurses with less than 24
months experience. Direct care nurse experts deimgly know more, they know
differently enabling them to see and sense make might be otherwise invisible to
direct care nurses with less than 24 months expazie

Experts propose goals are central to the developofe®A and in an attentionally
demanding work environment; perceived environmetuak may trigger new or adapted
goals that need nurse attention. Consider intaomgt Consider the nurse in the midst of
the medication administration process who notibes¢sident surgeon walking into
another one of her patient’s rooms to “just do Istapmoval.” Consider the nurse’s goals
in the midst of the medication administration psgand new goals influenced by her
visual and auditory perception (SA1) and assignedmmng (SA2) illustrated as follows:

The resident came in during med pass and said kgustgoing to do

staple removal. | had to see. Any time somebodyesoimio a patient

room, you want to be there because you just nevawkl knew it might

go more in depth than just an actual staple remitslf...knowing that it

was a surgical intern, they are knowledgeablesbuatetimes they only

focus on the task at hand, kind of like a new nurse

Noteworthy, the nurse made a decision to engageethately based upon the
nature of the stimuli perceived and assigned megtoinhe nature of stimuli perceived.

The effects of interrupting the medication admuaison process at that particular time

are not known. Attention experts assert that trst cbswitching between tasks (for
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example between administering medications for @iept and sensemaking with a
resident surgeon on surgical wound evaluation hotlzer patient) is greatest when
stimuli are compatible with each other when no aigm cue is provided to signal for the
performer which task to prioritize. Further, in thiessence of external cues informing how
one should prioritize (decision to attend influergcBA), performers tend to rely on
cognitive rehearsal in working memory to remindntiselves which task to prioritize
(Ensley, 2003). Recall the saturation of data destrating a preference among direct
care nurses staged as experts “who knew” and d¢basggage informed by the nature of
stimuli perceived and experiential knowing inforgiassigned meaning of the nature of
stimuli perceived. The criticality of SA2 is notertloy as nurse experts demonstrate a
knowing about searching and scanning enabling patézognition given the nature of
stimuli perceived, and how to assign meaning n&ttt limited elements, but the
synthesis of elements and situation in contexti(Kl2003; Endsley, 2003). The need for
future research examining the complexity of intptiens, the positive and negative
effect of interruptions on patient care includingdrcation administration is evident in
these research findings and supports state ohtbauiption science research findings
reporting by Hopkinson and Jennings (2013).

SA3: Situation awareness, Interruption Handling &sdrkflow Priorities

The temporal aspects of situation awareness wgnegsed in the form of nurse
perception of time and temporal dynamics influeggmatient-centric or team and task-
centric workflow priorities. Endsley’s definitiorf situation awareness includes the
phrase “within a volume of space and time” (EndsB903 p. 7). Consider application to
nursing, that is attention and situation awarepeggction or anticipated interventions
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(SA3) based upon space (nature of stimuli locatitmow far away from the nurse), but
also how soon the nature of that particular stimuilihave an impact on the nurse goals
and tasks. Consider the following example wherentirse self-interrupted in the midst

of the medication administration process for anoffaient based upon her knowledge of
space and time in coordination with her goals father patient:

| happened to hear some people walk down the hgllixsaw the two

nurses... blue surgical scrubs (SA1). | knew theyevibe IV Team and |

also knew that my patient in 21 needed an IV bexz&esdid not have any

access. | need to make sure they were seeing rey pdient.

Expert nurses appeared to express frequent cyriogiich was not always
detected with the participants with less than 24tin® of experience as a registered nurse
(Benner, et al., 2011; Wickens, 2008). Similar tiompresearch, experts nurses at the SA3
level clearly demonstrated clinical forethoughseeing the unexpected (Benner, et.al.,
2011; Weick and Sutcliff, 2007) and prioritizatidascribed in previous research
(Wickens, 2008; Ebright, et.al., 2003; Ebrightakt.2004). In addition, expert nurses
illustrated a patient-centric workflow foregrounddontrast to a team or task-centric
workflow foreground.

However limited, research has begun to revealdtaionship between working
memory and SA3 projection or anticipation (Gutwillet.al). Pattern matching and
mental schema influenced by long term memory (dspes readily recalled in the
presence of cues or the nature of stimuli perceigeditionally, experts demonstrate
proficiency in selective listening (SAl-auditoryejuncreases working memory capacity.

Greater working memory capacity (higher span) eesmhbttentional flexibility facilitating

effective cognitive time-sharing (Wickens, 2008).

90



I nterruption Handling Selection and Cognitive Time-Sharing

These research findings affirm previous researchomestrating that medication
administration is inseparable from other nursinglknand challenges current platforms
reinforcing the reduction of interruptions basedmjfimited evidence quantifying the
relationship between interruptions, medication adstiation error and patient harm
(Jennings, et al., 2011; Hopkinson and Jennings3R@ttention and specifically SA
and cognitive time-sharing is facilitated by spladililities and visual scanning (Wickens,
2008; Endsley, 2003). Cognitive time-sharing ars#{switching in nursing may also be
influenced by individual differences in verbal aimls as verbal abilities demonstrate a
pattern of proficient executive cognitive control.

Interruption Handling Strategies: Selection Consider ations

Skill automation may explain the natural tendentyag some participants to
choose multi-tasking or even engagement as thernpeef interruption handling strategy.
Engagement was the predominant interruption hagdlirategy among experts (IHS of
choice 62-100% of interruptions) in contrast tosasr with less than 24 months
experience (48-75%). Skill automation may enabéeetkpert nurse to more effortlessly
engage and multi-task. Automaticity has been ddfaee “ability to perform a task while
putting little thought into it,” (Wright, 2011, p8%) and a defining characteristic of an
expert (Ensley, 2003; Wickens, 2008). Experts (Ey2003; Wickens, 2008), contend
that experience contributes to SA enabling the ldgvaeent of mental models and goal-
directed processes that can lead to automaticityantal processing — that is, the pattern-
recognition/action-selection sequence becomesn@ui the point of becoming
automatic.
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Wickens (2008) asserts to the extent that two taskgognitively resource-
demanding, allocating more cognitive resources®task will improve performance on
that particular task, but degrade performance ersédtondary task as a result of
withdrawal of cognitive resources from the secogpdask. Further, two people
performing the same task can have identical pedo®, yet one may do so with spare
attentional resources left to allocate to concurntasks (Wickens, 2008). Automatic tasks
can be time-shared (divided attention) efficientith other resource-demanding tasks
i.e. walking and decision-making or for examplehis study, pulling medications while
answering the phone or administering medicationgewioticing and making a decision
to engage with the other patient’s physicians,udling medications while collaborating
with colleagues in the medication room or answetireggphone while completing
intravenous medication tasks.

Automaticity or automatic processing is the restiitonsistent cognitive mapping
and practice. For example, less familiar or practitasks — before consistently mapped
or practiced requires cognitive resource loadingdntrast, tasks — after consistently
mapped and practiced — become automatic and mighdie the ease and prevalence of
engagement as an interruption handling strateggag®ement and multi-tasking in
response to the nature of stimuli perceived mathbexpected response depending on
the particular nursing work or practice environment

Today’s healthcare customers including payors, expigh performance in
guality, the patient’s experience or patient satigbn, and at low costs. Financial
consequences awarded to hospitals associated eviitrmance in quality, satisfaction,
and costs are remarkable and may influence thengunsork environment and
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expectations for nursing attention. Consider twanegles of data demonstrating
participant attention to the nature of auditorynstii — the phone and assigned
expectations:

If I'm just, you know, administering medicine, llisually excuse myself
to answer the phone. It's expected.

It was a transport call during med pass. It's etgxkclf I'm with patient

one and administering meds, transport calls (aboather patient) and

they say, “We’re ready for him to go to CT.” We ¢athem down.

Everybody’'s STAT. Everybody wants their CT now,dgd

High reliability within healthcare is expected witlan environment —that for the
most part — is absent high reliability design (Veg8itterding, and Everett working
paper). Additionally, the meaning assigned to tatire of stimuli perceived may be the
result of the current nursing work environment aeglirements for responsiveness such
as the prevalent response to auditory - phonerugigons among both groups of
participants. Designing for situation awarenesh@midst of attentionally-demanding
nurse work environments is necessary. These fisdagport future research examining
the effect of recommendations proposed by Li adi@agues (2012) to minimize the
disruptive effects of interruptions in clinical 8egs including: 1) avoidance of
interruptions at positions requiring high workingmory demands; 2) utilization of
practice on tasks to minimize disruption of int@tran i.e. practicing a highly procedural
task strengthening associated task memory; 3yuggon-handling training; and 4)
development and provision of environmental cuesgidecovery from interruptions.

Interruption Handling Selection: Strategies and Effects

Findings reported in this study support previolseeagch demonstrating the call

for a framework to understand the complexity oérmiiptions and the effects of
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interruptions given assumptions that interruptibage only negative affects on nursing
practice and patient care and evidence of onlysmuece of empirical evidence
demonstrating the statistically significant relagbip between medication administration
error and interruptions (Westbrook, et al., 201iQgk al., 2012; Hopkinson and Jennings,
2013. In a systematic review of the psychologittatature on interruption and its patient
safety implication, Li and colleagues reveal tHe@f of interruptions in healthcare
predominantly to include: working memory load, migtion similarity, interruption
position, interruption modality, practice and expece, and interruption handling
strategies. Decreased primary task performancenfedication administration) may be
negatively influenced if interruptions occur duripgrticularly high working memory
load. Li and colleagues (2012) proposed the efféthe interruption and relationship to
working memory load depend on whether the interomps similar to the primary task
(interruption similarity) and where in the primaask the interruption occurs
(interruption position). Interruption modality issa proposed to influence the effect of
interruptions, that is that nature of an interraptpresenting to a different modality from
the primary task reduces disruption to performafkoe.example, a nurse may select to
engage or multi-task taking a phone call while gmggin a visually oriented task of
medications verification or electronic barcode sgag. In contrast, error may be more
likely when taxing like modalities as in the exampf a nurse verifying medications for
his/her patients when interrupted by a nurse cglleao visually verify high-risk
medications given required independent double ckiedkcation policies. Li and
colleagues (2012) proposed less cognitive disraptibh cross-modality interruptions
because they utilize non-overlapping cognitive veses.
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Understanding nurse situation awareness and thetgefbf interruption handling
or task switching was not the intent of this reskatudy. However, future research in
controlled environments exploring effects of tagktshing and interruptions is
necessary to expand our understanding of the agswtbetween situation awareness,
interruptions, task-switching, and patient safety.

Methods L essons

Observation and videography enabled the investigatoapture authentic
behavior on the part of the nurse during medicatidministration. Observation and
videography informed interruption case selectioiledgraphy was integrated as a data
collection method given the concern that there @dod limited or variation in recall of a
non-critical incident (medication administratiomp@ng usual RNs on a usual day on an
acute care unit. Observation coupled with videolgyapas intended supplement
completeness and accuracy of recall (Colliganl.etnapress). The risk of the potentially
intrusive nature of observation and videographyewsalanced by the benefit of
completeness and accuracy of recall among partitsp&oal-directed task analysis was
helpful in light of the discovery that nurse goaidended included, but extended beyond
safe medication delivery.

Implicationsfor Future Research

These study findings support the need for futuseaech examining the
complexity of interruptions and methods to underdtthe positive and negative effect of
interruptions on patient care including medicagaministration. Further, these findings
warrant future study to explore the effects of tagktching and interruptions to expand
our understanding of the association between siuatvareness, interruptions, task-
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switching, and patient safety. These findings sujpjuture research examining the effect
of recommendations proposed by Li and colleagu@$2Pto minimize the disruptive
effects of interruptions in clinical settings inding: 1) avoidance of interruptions at
positions requiring high working memory demandsyt#)zation of practice on tasks to
minimize disruption of interruption i.e. practicilaghighly procedural task strengthening
associated task memory; 3) interruption-handliagitng; and 4) development and
provision of environmental cues aiding recoveryririmterruptions. In terms of future
research understanding situation awareness anshguverk, research within a
controlled environment and randomized design megipand our knowledge of nursing
attention and specifically nurse situation awareriegerceive the nature of auditory,
visual, or interrupting thought stimuli during mediion administration processes and
solutions to combat attentional tunneling, memewquisite trap, workload, anxiety,
fatigue stressors, data overload, and misplacéehsal. Additionally, implications for
nursing education research are implied. Futurearekanay include the design of
nursing education for the purpose of identifyingapc skills and perceptive patterns in
the context of the cognitive nursing work situateord the nurse expert strategies for
dealing with those particular cues in context. Aiddially, future research may include
the design of interdisciplinary collaboration desigy curriculum for attentional
flexibility (cognitive time-sharing skill).
Limitations
Limitations include the sample size and sampleauttaristics that may have

influencing study findings and interpretation. imtgtion is identified as a break in
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nursing performance. What's unexplained is an wtdading of what information was
present — before the nurse — but not attended thégurse.
Chapter Summary

These research findings describe the cognitive wbriursing — that is, situation
awareness, and interruption handling during theica¢idn administration process. These
research findings substantiate the requiremenndenstand and allow value-added
interruptions. Klein (2003) asserts and these sfimtiyngs affirm support ongoing
research to understand situation awareness whkicdgnitive work for four reasons: 1)
situation awareness is linked to performance;t®ption awareness (due to limited
working memory or attention) may be linked to €)y8) situation awareness is related to
expertise; and 4) situation is the basis for denisnaking (Klein, 2003 in Endlsey).

The results of this study contribute to the growlrogly of literature describing
the impact of the cognitive work of nursing on paticare delivery and implications for
patient care safety. This research may serve aselibe for explanatory research —
ultimately informing quantitative question, desigmd interventions to influence
situation awareness, cognitive time-sharing, cogmstacking, and decision-making
during the medication administration process. Prymasearch findings reveal the
description of SA prior to and during medicatiomagistration and including the
selection of interruption handling strategies dgnmnedication administration.
Differences in SA associated with expertise weveated and consistent with previous,
limited research in nursing (Sitterding, et al.12p Cognitive time-sharing was
discovered and consistent among all participartie. doncept of situation awareness as
significant and applicable to nursing was furthdsstantiated through this research. The
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interaction between situation awareness and stgakas reinforced as described in
previous research (Sitterding, et al., 2012) astvagoncept of situation awareness
within the cognitive work of nursing model (Ebrigintd Sitterding, working paper).
Characteristics of the contribution of this resbamthe body of nursing science
include the following: 1) Recontextualization of @xisting research technique
(uniqueness of CTA methods); 2) Demonstration abr@gcept within a model (the
concept of situation awareness in the cognitivekvadmursing — working paper —
model); 3) Codification of the obvious, that is yaing evidence (SA, IHS, and
cognitive time-sharing in nursing) for the phenoméelieved to be true, but absent
substantial evidence; 4) Demonstrated taxonomyqgs®qh in previous research; and

explicit implications and future research.
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