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Abstract
In February 2013a new Chest Pain Unit (CPU) opened 238 bedcommunity hospital inhe
Mid-Atlantic region The purposef this Capstongrojectwasto evaluatgatient, provider and
organizational outcomes associated withithglementation of this new urgis comparetb
routine care.Selectedoutaomeswere compareébr thosepatiens treated in the CP{h=30)and
those patienteh=30) who were treated on the Routine Care Unit (R@ujing a90 day
timeframe Statistically significant differencewere foundoetweerthe ags of eachpopulation
Troponin testingrended toward a reductiom thetime intervalbetween testehenperformedn
the CPUascompared to RCUTheoveralllength of stayalso displayed a trend toward
improvement for patients in the CPldsurancgaymens werefound tobe higherfor CPU
patients There were no differences in clinical outcomes between the groupsassired by
readmissionsPatient satisfaction with care in the CPU was also reviewrdirfgs in this
evaluation indicatettends toward improvement for all variables studied amtthér
investigation of thesmitial findings is indicated tdeterminaf statistically significant
differences may existhen comparinghe totalpopulation of low risk chest papatiensin each
location overan extendetimeframe

Keywords:chest pain unit, patient outcomes eetiveness, efficiency
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The Evaluation of Patient, Provider and Organizational Outcomes Following the
Implementation of a Chest Pain Unit
Section 1: Introduction

Many hospitals in the United States can no longer accommodaggdivng numbeof
patientsseeking servicef\s aresult oftrendsin nationaldemographicancreasingly complex
patientco-morbiditiesandreductions in reimbursemembany hospitals have either closed or
dramatically reduced the numteard types of services provid@augh,et al, 2012; Bayley et
al., 2005;Daly, Campbell & Cameron, 200Bloot & Aronsky, 2008,).The recent passage of
the Affordable Care Act will only exacerbate this problem as patients whanbapeeviously

been treated mayrn to hospitals to address thedrre need¢Hoyt & Proehl, 2012)

Ironically, & Americanhealthcardegins to shifft r o m kbotumebgsedio being
fivaluebased, aggressivémprovements in the efficienaf hospital caravill become
mandatoryThe Advisory Board, 20)1Nursingleadership is poised sssume atrategiaole
in creating the futuref hospitatbased caréhrough the development and implementaid
innovative evidencéased practicemrgeting high volume, low risk patientdo arecurrently
being treated in thmpatient contex{Baugh & Bohan, 20084ess & Nestler, 2I2; Ross, et al.,
2012).0ne of the largegiatient populations currentheingtreated in hospitalare patients with

low risk chest pair{fAmerican College of Cardiogty, 2007 Peacock & Cannon, P9).

Over eightmillion people are seen annually for chest pain in the United States
(Amsterdam eal., 2010) Coronary artery disease remains leeding cause of deattith
angina(chestpain)as a primargymptom (Rogeretal., 2007). Public health initiatives have
targeted information on the importance of seeking medical care in the presence of chest pain

(Cytryn, Yoskowitz, Cimino & Patel, 2009).Ithough the majority of thpatientswith chest



paindo not have a life tiwatening codition, chest paircontinues to béhemost frequently
treated symptom ihospital emergency departments (Hess & Neslter, ;20aRy & Hamilton,

2012 Hoot & Aronsky, 2008

Emergency dpartmen{ED) providers are faced with the very complask of quickly
deciphering symptom informatiaand making decisions ababsequent treatmexfor patients
with chest paifAmsterdametal., 2010;Greene, 2010; Jourdain, 20@xhriger & Newman,

2012) There is significat liability associated witfiailure to diagnose an acute coronary
syndrome In the absence of alternatives, patiemt® enter th&D with low risk chest pain are
often admitted for evaluation rather thdischargechome(Peacock & Cannon, 2009An

alternative to inpatient admissidor low risk chest pain patient®wevers the assessment,
diagnosis and treatment of these patients in either an emergency department observation unit
(EDOU) or a dedicated chest paibservatiorunit (Beck Musial & Barrett, 2007; Goodacre, et

al., 2004;Jagminas & Partridge, 200Boss Naylor, Compton, Gibb & Wilsor2001).

Overview of theProblem

Althoughdedicatedthest pairobservatiorunits have consistently demonstrated
improved patient, provider and organizatiooatcomespnly one third of all hospitals in the
United States currently offer any typed#dicated observations servi¢g€ontos, 2011)
Consequently, manyrganizations tredbw risk chest pain patenis EDsandon inpatient units
It is estimated thandividual hospitals are currently losidgé million dollarseach yeaas the
result ofthesepatient placemeniBaugh,Venkateshet al, 2012).It hasalsobeen estimated
that thecostsavingsfor low risk chest paipatients admited to the hospitatlould be over $1500

(Shah etl., 2012) As insurance reimbursemerdsntinue to decline, it is imperative that



nursing leaders namnly recognize opportunities to improve patient care through evideased
practices, but also participte in the creation of alternatipatient care processesich will
maximize efficiency and reduce costghin thar organizationgSiek, 2005The Advisory

Board, 2012).

In the winter of 2012severalpatientsrequiring admission to the study hospitadre
stabilized andhentransferredo other facilities intie regionlnitially, it appeared thatie study
hospitaldid nothavesufficientbedcapacityto place all patients requiring admission on an
inpatient unit Further analysisevealed thabothdelays in thalischarge process as well as the
useof inpatient bed$or patientseceivingoutpatient observation servicefien resulted im
census amaximum capacityAn in-depthreview of primary diagnoseasvealed thapatients
with thediagnosis blow risk chest pain represented the gragtescentage of these patierits.
should also be noted that 2012, jrysicians in th@rganizaibn had no other choice btd place
outpatients requiring observatiservices on ampatient unit
Chest pain gtients with a low risk of acute coronary syndrome, commonly referred to as
Al ow ri sk chest pain patientsontsamtenodef i ned as
dysrhythmiasa normal electrocardiogram and negative initial cardiacynparkers
(Amsterdan, et al.,2010).Low risk, howeverdoes not equal Aino risko and
evaluation has been shown to reduce-pastharge mortalityPurimShemTov, Silva &
Rumoro, 200Y.
Patientsidentified witha high risk of myocardial infarctiomave historicallypbeentreated
very quickly (Byrne, Murdoch, Morrison & McMurrag002) Pdients presenting witlow risk

chest pairhoweveroften experiencalelays indiagnosisand estingandlong lengths of stay

(Anderson, et al., 200Beck, et al.,2007).Recognizinghe need for a changihe study hospital



establisheé@ Chest Pain Un{{CPU)for observation patients in February 2qGarvey, 2001)
As the devadpment ativities of the CPlare describedlsewhere, this evaluati@xaminel
changesn selectecbutcomes following implementation.

Purpose of this evaluation

This evaluation compared outcomes associated with patient care, provider effectiveness
and operational efficiencies following the implementation of a chest pain unit. By highlighting
not only patient outcomes but also targeting the provider and organizational outcomes associated
with the use of a welllefined clinical process, the findings of this evaluation will provide
support to those senior nursing leaders seeking to implemaldrgmocesses in their own

organizations.

Nursing leaders must safeguard acute care margins by standardizing care processes,
improving the patient experience, improving productivity and growing patient revenues. The
findings from this evaluation are tinyegjiven the anticipated changes in patient care and
reimbursements associated with the Affordable Care Act (The Advisory Board, 2011). This
evaluation wil/ provide a Aspringboardo for a
implementing evidenebased practices within modified hospibhased processes in order to

provide enhancedare to observation patients.

Theoretical Framework

The assessment of structure and process as the antecedents of key patient care outcomes
wasintroduced by Avedis Donabech, MD, MPH.Donab efimaadids a | care proc
outlined client and provider behavioshich lead to thsubsequent use of services resulting in

health outcome@onabedian, 1968)hrough the creation of this frawork, Donabedian



proposed thastandards foclinical performance could be creataddmeasured andare
subsequentlymprovedthrough review of the quality of each of the componehtse model

(Donabedian, 1980).

Figure 1: Donabediandés Theoretical Framewor k

Structure —_— Process S Qutcomes

(Donabedian, 1980)

Since that time, various government agencies such as the Agency for Healthcare
Research anQuality (AHRQ) have adopteand enhancethis framework when addressing
guality measurement in healthcare (AHRQ, 20R2ructure or context has traditionally reést
to the organizational resources found in health care settings. This can include both material
resources such as the physical plant and supplies as well as human resources such as staffing or
physician coverage (Committee on Redesigning Health Insuhdeasures, 2006Additionally,
organizationaktructure camlsoapply topatientmanagement, culture and design (Glickman,
Baggett, Krubert, Peterson & Shulman., 2007)ocess refers to what is actually donartd for
the patient duringhe provisionof care (McQuestion2006).Outcomes are seen as the result of
t he pat i en tthe bealth systémaandtmeasurd the imphtitecae on a pat i ent

health status.

The structur al el ements of this ewafl uati on
patients with low risk chest pain using the pathways and protocols outlined by the American
Association and the American College of Cardiologists (ACC/AHA, 2007; Amsterdam, et. al.,

2010). The process elements of the evaluation included the ustatifecation system to

determine patienisk and physician decisiomakingabout patient placemeint either the CPU



or RCU. The outcomes of each patient group waverse and includeplatient, provider and

organizational outcomes.

Figure 2:Theoretica Framework applied to this Evaluation

Structure > Process e Qutcomes
ACC/AHA Guidelines Evaluation ofPatients Patient Satisfaction
For Chest Pain Patient Placement: Troponin Turnaround Times
CPU Length of Stay
RCU Reimbursement

Readmissions

Choosinghe appropriatew@comes indicators are critical to the evaluationekany
structure or process. Utilizindjfferent categories of outcomdsring an evaluation more
accurately reflets the full scope of thegatientcarebeing evaluatedlhis diversitywasintended

to provide for anore holisic evaluation(Jennings, Staggers & Brosch, 1999).

Research Question

Are there differences in patient, provider and organizational outcomes following the
creation and implementation of a Chest Pain @sitompared to outcomes on a Routine Care

Unit?
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Section II: Review of the Literature

The initial search of the literature began using the electronic databases of CINAHL and

Ovid MEDLI NE. The icnhietsitalp asiena rucnhietsseor yiedtedo 6 | fio w

355 citations. The CI NAHL search was further

and 0o u Thissearehsyi@lded 38tations. A final search adding the key words

Arandomi zed contr ol (&7)xcitatiobs svitich, ppom rdview, €id notstaggete nt e e

any of the variables of intest inthis evaluationThese studiewere found t@grimarily address
medication selection and testing protodoislow risk chest pain patiengsd did not focus on

any elemergof structue or process

The MEDLINE database wdsens e ar ched using the key words

Aout comeso. The sear ch B&Englishlahguaggurmnals duringthe n e d
period ofAugust 2002 to August 201R.should be noted that tlmeajority of the articles
reviewed were descriptive studies of the impact of selected interventions on low risk chest pain
paients. Confounding thikterature search were research studegmrdingrapid access chest
pain clinics. Although these studiegre reviewed, they were ultimately excluded given the
purpose of these units and the context within wipatentcare was provided.

The final inclusion criteridor this literaturereview were (astudies conducted between
2002 and 2012 that focused foeestanding chest pain units or those integrated into an
observation unit (b§tudies that compared the outcomes of low risk chest pain patients treated in
CPUs to those treated in other types of uiditadies soly focusing exclusively on low risk
chest pain patients or gorotocoldevelopment, testing recommendatiamsl patient ris
stratification were excluded. A total of sev@ndies and one systematic review were found

which metall of the inclusion criteria.

by
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A further search of the Cochrahei br ary using the keyedvords
one additional relevant findind\n updated systematic review is currently in process and will
include randomized controlled trials comparing chest pain observation units to routine
emergency patientce. The findings of this systematic review have not yet been publ&hed.
final database survey of thelicational Resources Information CenteR(E) databaseevealed
two additionalstudiesone of which provideéhformation on lay knowledgén responséo the
symptoms of acute myocardiafarction(Cytryn, Yoskowitz, Cimino and Patel, 200A).
focused searcbf selected professiongdurnals was also conducted. This final search yielded
three additional studies whichet the ndusion criteria. A totabf 10 studies and one systematic
review which met all ofriclusion criteriavere identifiedsee Table 1

Chest pain centergere developeth thelate 1980sas a protocol driven methodology
usedto rapidly and accurately diagnose patients presentitigchest pain in order to reduce
mortality and morbidityBahr, 2000 Lewis & Amsterdam, 2001; Storrow & Gibler, 2000)
Similar to the trauma center concepizisedcarefor patients with chest paiprovided through
designated pathwaywas determinetb be the mostffective wayto reach a definitive diagnosis
(Amsterdam]ewis, Kirk, Diercks & Turnipseed, 200doseph, 200£eacock & Cannon,
2009. These pathwayalsoallowed for the provision of rapid treatment in order to maximize
outcomes. The itial targetpatient populatiotriaged using these protocols weaientswith
myocardialinfarction (Bahr, 2000)

Following the mplementation of these pathwaitsvas determined thaindy a minority
of the patientpresenting with chest palrave lifethreatening condition§loseph, 2004)As a
result,separate processegolved forthose patients witthe lowestrisk for coronary artery

diseaseThese patientsnly required periods of observatiandselectedesting not aggressive
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therapiesn order to reduce the likelihood of discharge in the presence of iscf@esansway,
201Q Peacock & Cannon, 2009).

Studiesconducted in the 199@s low risk chest pairprotocols, processes and outcomes
revealed that care provided within the contexa chest paiifiunito was both safe and effeot
when compared to usual capecific outcomes suas30 day mortality and morbidity, cost
effectiveness, patient satisfaction and overall length of stay were reseisrehseties of
landmark studieandshown to be improved through the focused pao®ided tolow risk chest
painpatients using evidendsasedorotocols(Farkouh, et.al., 199&oberts, et.al., 1997
Rydman, et.al., 1997).

Based upotthis earlierresearchchest pain unitarerethendevelopé and implemented
in the United KingdonfUK) in 2001 (Goodacre, et al., 2008nlike chest paircarein the
United Sates which evolvedrom a focus on ischemtia afocus onpatients atow risk, these
units were developed exclusively for the caréowf risk patientsAdoption of thechest pain unit
procesdas been inconsistent acrolss tK. Chest Pain Units werbpwever established in
several hospitaland manyof these hospitals hayarticipated irsubsequent recerdgsearch
trials (Cross, How& Goodacre, 2007).

The indingsreportedn this literature revieveomeprimarily from these contemporary
European studieglthough thehealthcaresystems vary betgen the United States and the UK
many of the outcomes studigdthe European studies wemeasures dtructureand process.
These variables werelevant to this evaluation. Contemporatydies related tohest pain units
in the UnitedStates were found to primarily focus on testing protocolsstnatification tools

In 2000,Goodacre condtted a literature review dfie chest painnit studies conducted

by researchers itihe United Stateduring the 1980s and 1990blisreview tageted all studies
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conducted orhest pain observation, chest pain evaluation and chest pain asse8smet.

review contained netated timeframes, it is assumed that all relevant studies were included.

Atotalofsixstude from t he United St @Qa@isitiai ni ti al |y

inclusion criteria and findings from each were presented in the revieasefiidings focused
onavariety of outcomes such as 30 day event ratedspspitalizations and complications for
patients treated in chest pain units as compared to fsatreated in a routine setting which was
typically a monitored cardiology inpatieunit. Goodacre reported that thevere no statistically
significant differences in mortality, events;hiespitalizations and complications across these
studiesHis conclusiorwas thathes pain units provided safe
care.

Goodacrg2000)alsoreviewed sixdescriptivestudies which presentdahdings for a
variety of outcomes for chest painit patientdut containedho comparien groupHe also
includedfive studiesn his reviewwhich wergust cost comparisongindings from thee
descriptive studies included nsignificant increases in 1&tendancéreadmissionjates in two
of thestudies, improved patient satisfaction in one study and reductions in cost of care in two
studies. In one of these studigthe only ggnificant difference in outcomes was an increase in
diagnostic certainty following chest pain observation unit evaluation.

For thestudiesincluding cosfas a variableGGoodacrg2000)notedlimited findings given
the absence of a compswngroup.Goodare concluded that the research on chest pain ianits
the United States conductpdor to 2000demonstrateevidence that chest pain unit care was
just as safe as routine care and othat othetbenefitsof these types of unitsuch asmproved

patient satisfaction andcreasedost savingsnight also exis(Goodacre, 2000)

car
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Based upon his review of the literatuBpodacre thenonducteda studybetween 2000
and 2001in the emergency department of the Northern General tddvapiShefield, UK
(Goodacre, et al., 2004) he objective of the study was meeasure the clinical and cost
effectiveness of a chest pain observation unit comparédto ut i ne 0 cetheghepr ovi de
Emergency Department ontheinpatient units in the hospitt The clinical outcomes studied
were: the proportion of admissions, the number of patients sent home inappropriately with acute
coronary syndrome, major events over six months, health utility, hospatkerelancévisits)
and readmission. The costeppatient to the health service were also stu@bdacre, et al.,
2004)

In this studythat was conducted over a six month perdients N=972) were
randomly assigned to either the Chest Pain Observation Unit (CPSUJ9) or initially treated
in the Emergency Department and then placed on an inpatient unit for obsem=a4id8)(
Goodacrg2004)concluded that there was a statistically significant difference in the number of
patients admitted from the routine care gropg0(001) as compared tbe patiets treated in the
CPOU. There werao statistically significant differences in inappropriate discharges, major
events at 6 months or differences in the cost associated with the initial episode of care between
the groups. Patientseated in th&€€POUrated higher health utili (higherhealth quality) at 48
hours post discharge and at one month post discharge than the routine care pafi€i8)(
Decreased servisdVvisits)utilization for the CPOU patients over a six month pe&ilswb
appeard to result in an overall cost savings per patierthe health syste (Goodacre, et al.,
2004).

Whenthe National Health Service Institute for Innovation and Imenoent in the UK

targeted chest pasms a primary focus of effotd decrease inappropriate utilization of inpatient



15

admissions Goodacreet al. (2007) waawarded a grant to study the use of chest pain units to
specificallyreduce the number eimergency department admissions without decreasing the
quality of care proned to patients as measured yatendancévisits) and admission within
30 days. The Effectiveness and Safety of Chest Pain Assessment to Prevent Emergency
Admissions (ESCAPE) trial was conducted in 2004 and 2005 and resulted in a number of
published widies all of which utilizedhe data collected byé participating organizations
(Goodacre, Cross, Lewis, Nicholl & Capewell, 2007).

Between November 2004 and June 2q@5sonnel ifourteenhospitals in the UK
agreed to participate incuster randonziedtrial to establish chest pain units within their
facilities. Seven hospitals were randomly selected to establish chest pain units usiefinec
protocols and seven hospitals were asked not
care.The routine care facilities tended to be sligharger than the hospitals whigstablished
chest pain units angteremore frequently locateith urban settings.

Data on a number of variables wexdlected over a one year timeframe. The primary
outcomesstudied for the initial study were: proportion of admissionstrendancévisits) and
admission within 30 day®ata foreach participating facility wereompared pre and post
intervention (establishing the chest pain units) @sd compared betweenetintervention
(those with chest pain units) hospitalsdthe control (those providing routine carépspitals.

Theoverallnumber offiattendances ( v forghedt ga increased for both the control
hospitals (3.5%) and ¢hinterventiorhospitals (166) during the study timefram@lthough not
statistically significan{p=.08), findingswerethat this increase was more significant for the

intervention hospitalsThis findinghoweverwas not consistent across those hospitals.
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Additional findings werehatthat although there were no diffaes in 30 day re
admission rates ge-attendancévisit) rates p=.044). In this studyadmission rateg(< 0.001)
wereactually found to béigher in the hospitalwith the chest pain units. This contradicted
Godd a c ealiérstudyfindings(Goodacre, et al., 2004)he authors concluded that additional
research was required to determinany of theindividual chest pain units had beneficial
outcomes foralected patierd. Following the ESCAPE trial findingshe structure, process and
outcomes of the seven intervention hospitals were studied using a descriptive study design
(Arnold, Goodacre & Morris, 2007)

In this study, dferences across the facilitiestiotal percentage of patients discharged
from the dest pain unit as well dse percentage of patierdscharged who experiencad
adverse event as defined by a readmission in less than 48 hours, deatifiatel myocardial
infarction were studiedAnecdotal information was also providedthis casestudyregarding
sone of the characteristics of each of threts such atheirlocation, staffing, operationablrs
and access t@sting. The informatiom this studywas not comprehensive nor wastatistically
analyzedArnold, et al, 2007)

A review of thefindings from thestudyrevealed that there were no significant
differences in the percentages of patients discharged (79% to 89%) across the units. The
proportion of adverse events following discharge was from zero to three p@3gmaicrosshe
hospitals. A subsequent comparisons of patient demographics across the hospitals revealed that
two of the hospitals managed fewer and younger patients, imlulef the hospitals managed a
greater number of older patients with more comorbidities.alitieors concludethat this study

may haveactuallyunderestimated the numbers of patients treated anthéyatocess changes
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associated with the implementation of a chest pain unit may have impacted other types of car
provided in the organizatiofrnold, et al, 2007)

To further investigate the impact of the chest pain unitsathpatients and staffyto
additional studiesoincided with the ESCAPE trialn one study, patients were interviewed
subsequent to their care at both the interventiopitads and the control hospitals to determine
their opinions(Johnson, Goodacre, Té&Read, 2008). In the othstudy, clinicians were
interviewed to determine key themes associated with the successful development and
implementation of chest pain unitsthin their hospitals (Macintosh, Goodacre & Carter, 2010).

In the first studypatients(N=26) were interviewed between September 2005 and June
2006 to determine patient opinions of care provided in the chest pai(m=td) or in the
emergency departmefollowed by placement on an inpatient unit12). Patients in both
groups expressdugh levels of satisfaction withursing careAccess to a specialist nurse in the
chest pain unit significalytimproved satisfactiorilriage, diagnosis, treatment,
observation/monitong, discharge and followp have beenoted to be the most significant
components of nursing care provided to patients in a chest pain unit (Sé¢ladr2007).

Sone of the patients in this stugdyated that thewerenot satisfied wi the levels of
information providedparticularlythose patients who continued to be unsure of their final
diagnosisi=5) expressing the highest levels of dissatisfaction. The authors concluded that
variations in patient satisfaction appeared to beetya®lated to the hospital in which the care
was provided rather than the setting of the chest pain unit or routin@chreson, et 312008)

In thesecond studinterviews with caregivers affiliated with the ESCARial revealed
key themes itheimplementation of the chest pain units in six of the seven participating studies.

Cardiologists (n=4), Emergency Room physicians (n=6) and nurses who worked in the units
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(n=16) identified themes awad inputs, process and outpuihis study does not spégiwhen

these interviews occurred T h e aut hor sinteadedta igentifyhe gpdssibie teasans s i
for variations in implementation of the chest pain units across the original study hospitals
(Maclintosh, et a).2010, p.676)Thesevariations wee thought to haveontributed to the
differencesacross hospitalis the original ESCAPE trigMacintosh, et al.2010)

All of thecaregivers intervieweih this studyagreed that the sepés provided by chest
pain unit personnelere needed in theiespective organizations. The themes which emerged
related to implementation were: organizational readiness, team characteristics, role boundaries,
leadership, staffing, operational delivery, the impact of the unit on team members and the
expansion of rolems the context of a new service. It was noted that those organizations primed
for this innovation through success with previous innovations, appeared to have higher volumes
of patients. Alditionally those hospitals whichl | owed st af f Ilgsandificerxopsasnod 0
departmental boundaries appeared to implement the chest pain units with less internal tension
and a greater sense of shared ownership. Finally, the prefesoe person who very actively
maintained the trial appeared to be influentiahi@ success of implementati@Macintosh, et
al., 2010).

Thefinal article associated with the ESCAPE trial focused on the development of a
nomogram for use by organizations in determining the cost effectiveness of implementing a
chest pain unitUsing asensitivity analysisthe authors state that thoseshitals which currently
admit less than 35% of patients presenting with chest pain will not see reduced costs following
the implementation of a chest pain unit. Concurrently hospitals which incuricagmi&dditional
costsin orderto implement a chest pain unit, such as new physical space, additional staffing and

equipmentwill experience negligible initiatost savingsLonger term savingsay be
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associated with reduced adsians and reduced-atendanceg¢Goodacre & Dixon, 2005).
Severaladditionalstudieswereincluded in this literature reviewhich targetedadditional
strategies to reduce costs through improved patient placement and reductions in overall length of
patient stay.

Another studyconducted in a largeniversity hospitglcomparedadmission information
(total number of admissions, percentage of admissions and the rate of conversion to inpatient
status for eachgnd the mean costs care for patients treated am inpatient hospitalbservation
unit (IHOU) topatients tread in an EDobservation unitFindings from the study revealed a
statstically significant increasm the percentage of low risk chest pain patisets tothe IHOU
(p=0.001)and a statistically significant inaee in the rate of conversion to inpatient status for
patients in the IHOUp<.0001). Corresponding to these findings were highemeests for
IHOU patients ($1040) as comparediie EDobservation unipatients (Jamingas & Partridge,
2005).

A study whth complements these fimgls was conducted in Baltimog&brin, et al.,
2008) The authors of this study sought to validate the use of outpatient protocols on patients
placed on a shestay inpatient uniin order to determiné the outcomes wereompaable to
chest pain unitsThe researchexmparedutcomes for low risk chest pain patients placed on a
Chest Pain Short Stay Unit (CPSSU) which was located on an inpatieatjawént to the
Critical Care Unito thosepatients treatedh the Emergecy Departmen{ED) usingsame
protocolsfor low risk chest pain

A review of the indings revealed that theverall lengths of stawas higher on the
CPSSuUthan in the ED with the incidental finding that ED length of stag directly related to

the avaiability of stress testingihe costs per episode of camethe CPSSU were also higher
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thanthe ED ($978 compared to $1543). Theliferences betweerinpatient and outpatient care
were supported bgarlier studieslronically, as the result ghaymentdisincentives in Maryland
reimbursement for care on this unit was also higher resulting in incresguzationatevenue
(Jibrin, et al., 2008)

Findings from aotherstudy conductedhrough aretrospetive chart review frona large
hospital system imetropolitan Detrojtdemonstratetdotha reduction in the length of time to
patient placemerdnd the overall length of stay following the implementation oEanergency
Department Observation Unit for low risk chest pain patients

In thisretrospectivestudy, patientswith a diagnosis of low risk chest paiN£120) were
randomly selectedA total of 92patientsmettheinclusion criteria. A& equal numbeof patients
(n=46) admitted prior to the implementation of an Emergency Department Observation Unit
(EDOBS) were compared thosepatients treated after the unit was created§) for two
outcomes: ED registration time to unit aothl lengthof stay. The researchers found a
statistically significant reduction in total length of stpy<€0.001)following the implementation
of the EDOBS unit for low risk chest pain patieritshould be noted that an Emergency Nurse
Practitioner managed the patients seen in the EDBBE&k, et al.2007). The finaltwo studies
included in this literature review, bogublished in 2012, foceslon admission rates, length of
stay and estimated cost savings

Rates of admissiofor a newly opened Chest Pain Evaluation Center (CPEC) were
compared to rates of admission for low risk chest pain patients during the samelspened
in 2009 and 2010 (Winchester, Stomp, Shifrin & Jois, 20R8%earchers fouralstatistically
significant (p<0.001) reduction in the proportion of patients admitt@®11following the

creation of the unitOne hundred and eighbnepatients vere studied and althougiolumes for
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low risk chest pain patient®ntinued to increase each year (including 2011), the proportion of
patients admitted in 2011 following the implementation of the unit were significantly lower than
previous years. One cujuie of this study is the lack afcomparison of the patient demographics
for each year with the risk striiation of each patient coho®ne isleft to question whethehe
patient groups in each of these years were similar in dexpbigs and risktgatification

In thefinal study researchersomparedengths of stay and costs for a hypothetical chest
pain observationnit as compared to usual cé8hah, et.al., 2012). A retrospective chart review
was conducted in an academic medical center in Mggey for patients treated with low risk
chest pain between July 2010 and June 2011 Thhembolysisn Myocardial Infarction Score
(TIMI) was used to risk stratify all of the 777 charts reviewed. Patients were then placed into a
hypothetical chest paimbservation unit which delineated length of stay and cost of care for each
patient based upon their stratification score. These scenarios were then compared to the actual
patient lengths of stay and costs. The average length of stay for patients ipdtiestigal
CPOUwas significantly lower than the actual length of stay for these pat@r@901). The
costs of care were also lower with an aversaypgngsof $1592.00 per patient. A limitation of
this studywasthe ac k o f fir edefindiongdohcos. and t he
Summary of Findings

In the past 30 years, the treatment of patients with chest pairahagioned from a
focus on acute myocardial infarctionthe larger context of a chest péicented to the
treatment of lowisk chest pain patienis the context of a chest pain observation (Bé&hr,
2000, Amsterdam et al., 2010, Peacock & Cannon, 200@)development of chest pain units
internationallyhas resulted in aeonstrated improvements to selecteticomesChest pain uri

careisreall mor e ab o wtcare ratfig than a dissreed physical locati®oodacre,
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2000) Chest pain observation unhgve beeshown to be equally safe when compared to
routineinpatientcare(Arnold, et al, 2007, Goodacre000, Goodactet. al., D04).

Observation services can be provided on inpatient uddatps, 2011)As many
organizations are beginning to utilize observation services in order to optimize efficiencies and
maximize reimbursements, low risk chest pain patients are now becegifa these types of
units (Hess &Nestle 2012). There isonsiderable variation in the use of observation services
across the country (Rodspckenberry, et al2012). h the most current survey of practice
patterns associated with the care of low gkkst pain patientteadership in thé4% of the
hospitals which responded indicated that they had an evaluation protocol in place and 38%
reported a designated area for the evaluation of patdnth illustrates that these findings are
relevant to chical practicgDiercks & Panacek, 2010).

Based upon the review of the literature there is sufficient evidence to support the
conclusion that chest pain units provide safe care to low risk chest pain patientis\tolng
selected outcome$hese inalde:reductions innappropriate admissionseductions in overall
length of stayincreases ipatientsatisfaction andeductions ircosts Beck, et al,, 2007,
Goodacre, et 312007, Jamingas & Partridge, 2005, Jibenal.,2008, Johnson, et al2008,
Macintosh, et a).2010, Shah et. al., 2012,inghester, et 8/2012.

Implications for the present project

The analysis ofasarchrevealsthat patient, provider and organizational outcomes
associated with the care laiw risk chest paipatientamprove following the development and
implementation of chest pain unithen compared withoutinecare either provided in the

emergency department on inpatient units
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Section lll: Method s

ResearchDesign

Using a quasexperimental design, thessaluation was structured to determine if there
were any statistically significant differencgs:(05) in outcomes between the chest pain unit
patients and the routine care patiemmdive variablesSPSS ® Version 22 was used for all

statistical analyse&ffect size was also calculated for each of the variables of interest.

Purpose

The purpose of this evaluation is to determine the impact of a designated chest pain unit

on patient, provider and organizational outcomes.

Questions

Patient: Is there alifference in patient satisfaction between those patients treated
in a chest pain unit and those patients receiving routine care?

Provider: Is there a difference in the technical proficiency of the providers in a chest
pain unit as measured by troponirtieg intervals when compared to
providers conducting troponin testing on an inpatient unit?

Organizational: Is there a difference in the overall length of stay for patients treated in a

chest pain unit as compared to patients receiving routine care?

Is thee a difference in the total amount of payment received from an

insurance company by the organization for an episode of low risk chest
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pain for patients treated in a chest pain unit as compared to the inpatient

context?

Is there a difference in the 30 dapadmission rates for patients treated in

a chest pain unit as compared to patients treated on an inpatient unit?

Definition of Terms

Patient-focused Outcomes: Diagnosis focused measures related to physical condition and

holistically-focused measuresrelt ed t o a personds response

Patient Satisfaction: An overall patient satisfaction score is currently being collected on an
aggregate level for each nursing unit. Data is collected by an independent contractor and a score
indicating the overall levels oafisfaction on a five point Likert scale on a variety of indicators

is collated and reported to the organizati®atient Satisfaction vaables are outlined in

Appendix A

Provider-Focused Outcomes: Measures of Provider Proficiency and use of services

Technical Proficiency: Measures ofechnical proficiencys evidenced by tropontesting
intervaltimes. The interval between the first troponin collection time and the second troponin

cdlection time will be measured andegpected to b860 minutes hours.

Organi zational Outcomes: Measures which provi

effectiveness

Length of Stay: Overall patient length of stay is defined as the time of arrival to the Emergency
Department to the time of discharge (Society of Cardiowiar Patient Care Accreditation

Manual Definition 5.2.2.0)
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Reimbursement: Patient reimbursement will be definad the total amount glayment received

from an insurance company by the organization for an episode of low @skpdin. This will
includethe insuranc@aymeniwnly.

ReadmissionsReadmissions will be defined as any admission for a chest pain related diagnosis
with 30 days of the initial low risk chest pain observation visit. Patients admitted during the
evaluation process will not be catsred readmissions. Rates are expected to be less than .2%
(Peacock & Cannon, 2009).

Setting

The setting for this evaluation was238 bed rural community hospital in the Mid
Atlantic region In this evaluationpatient, provider and organizatiormaltcanesfor those
patients receiving care for lowsk chest paiim a newly established five b&PU were

compared to the same outcomesgatients receivingn the RCU.

Sample

The patients in this evaluation weaeconverencesample ofow risk chest pain patients
treatedeitherin the RCUor in thenew CPU Inclusioncriteria were: low risk chest pain, defined
as a Thrombolysis in Myocardial (TIMI) score of zero or,dm® troponin testand stable vital
signs. Patients included in the evaluatadso had to have public, private, emplegponsored
medical insurance, or salisurance. Patient determined to have TIMI scores of greater than one

or who did not have insurance were excluded.

All low risk chest pain patientseatedn each areaho et the inclusion criteriaadan
equal chance of being select@atient selection wasccomplished througthe use of a random

numbers tabléo reduce sampling err@Burns & Grove, 2005Burns & Grove, 2007
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Measures

A power analysisevealed that a sample dt less thai30 patients tread in the CPU
and30 patients in the RCWould yield the recommendgmbwer (80%)for measuringhe
differences between thegroups using independetdtesting (VanVoorhis & Morgan, 2007,

Norman & Steiner, 2003).

Procedures

Patients presentingt he or gani zat i on 0 werdériaged fgllewingy Depart
organizational policyPatients determined to have low risk chest pain (0 or 1) and stable vital
signswereeligible for care in the CPUPatients who werdetermined to have low rigthest

pain as defined above weaiso eligible forplacement othe RCU.

A cdculationwas done taetermine the inpatient unit with the highest number of low risk
chest pain patientturing the evaluation tisframe. An 18bed medical surgical unit providing
telemetry servicesvas determined to have the highest volume of low risk chest paemissand
was therefore designated tREU. Patients were selected fratiis unit for thecomparison
group It shouldbe noted that theohort ofnurses working on the@®J werealso the nursesho
workedin the CPU This shared workforceras thought optimal, asréduced the possibility of

nursingpractice vaitions between the two locations.

It was determined thdtstween March 12nd June 12, 2013 a total of 102 pasenere
discharged from the CPWith a diagnosis of low risk chest pafPatients had a discharge
diagnosis ofow risk chest painlCD 9 Code 786.%hich includes 786.50, NOS (Chest Pain,
Not Otherwise Specified) and 786.59, NEC (Chest Pain Not Elsewhere Claskife)these

same codes, it was also determined that a total of 149 patients were discharged from the RCU
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during this time frameAll of the patients in each growgerealsoclassified by the study hospital

upon dischargas oupatients receiving observation services

Records for patietis who receied care irthe CPUwereselectecdoythest udy hospi t a
data analyst using the random nwarsbtableThirty records weraelectedAll 30 patient records
weremanuallyreviewedfor inclusionand exclusiortriteria. All patiets had a TIMI score of
eitherzero orone, no less than two troponin testsjrtha&al length of stay documentedith
documentednsurancecoverageand paymentd-ollowing review, three patients in the initial
samplewere excluded. Three additional patients whenselectedand reviewed anthet all of

the inclusion and exclusion criteria.

Recorddor patients who received @amthe RCUand discharged during the study
timeframewereinitially screened to determine the TIMI for each patiéhtlike the patients in
the CPU, a TIMI score of zero to one was not a criterion for admission to thes&UOMI
scores were calculated retrospectively using admission documenkEadltmwing this review, a
total of 54 patients were found to hav&I#| score of zero or one. From this group of 54
patients, 3@atients wereandonly selectedAll therecords skected werdghen alsamanually
reviewed for alinclusionand exclusioreriteria. All patients had a TIMI score @fero or one, no
less than two troponin testgcumentedotal length of stay an@ith documented insurance

coverage and payments.

Demographt information was obtained amdcludedt he pati ent 6s age in
gender (male or femald),h e p at e the tgpsof meadical eéngrance as described in the
hospital 6s el e c Colflectionamd repoetidgimesaakssociaditio biodd.

sanplesused for troponin testinipr each patientveredocumented ithe electronic medical
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record The time stamp data associated with the initial troponin collettim@was collectednd
the timestamp othe second troponin collecin wasalsoobtained. The interval betweethe two
collection timesvas defined by the total numbafrminutes between each lab drdfathe
patientds recor d dimabsthe matient was excladedfron theanalystssst i n g
The patient8length of $aywas calculated using tlmecorded time of arrival to the
Emergency Departmenand the recorded time of patient dischaagdwas captureas the total
numberofhourd f t he patientds arrival time in the E
documeted, the patienvas excluded from the analysis. Additionallyp#tientswere
determined taneet inpatient criteriauting the episode of low chest pain they were excluded
from the analysis.
Reimbursement wadocumented ip at i ent 6 s f ilowiagadjudadtionr ecor d f
from the insurance company. Dataamounts billedco-payments from the patiesnand
adjustments to payments wexreailable for revievalthoughnot includedn this evaluation
Denialsof paymentwererecorded as zero paymentPatients who did not have insurance were
excluded.
Readmission data weadso colected from theachp a t i meditalbrecordThe
p at i sabsegdesnedical recordfollowing the initial visit for low risk chest pain, was
reviewedto determine if thee were anyadmissionsvithin 30 daydor either inpatient services
or observation services.
Patient satisfaction data wezellected usingAvatar®,t he or gani zati ondés ¢
satisfaction assessment agenidye survey questions target differenpests of the patient care
experience and the scores of satisfaction help leadership develop action plans for improvement.

A sample of thgpatient surveyjuestions is fouthin Appendix B Surveys were sent to all
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patients discharged from both the CPU arlRICU. Unfortunately, patient satisfaction data
collected from the patients on the RCU were not exclusive to low risk chest pain patients. Thus,
although the patient satisfaction data from the CPU were evaluated, the patient satisfaction data

from the twounits could not be compared.

Data werecollected frontheelectronic medical recorslystemand the Avatar® database.
Financial data werderived fromthe organizato n 6 s He a r tDatabasdAlldams c ul ar
elements werenanuallyreviewed for accuracgompleteness and compliance with thelusion

and exclusion ctéria. hcomplete or inaccurate records were excluded.

Protection of Human Subjects

Low risk chest paipatients had historically bed¢reated safely in the study hospital.
Organizational péormance with regard to patient cargtcomedor acute coronary syndrome
(which include the evaluation of all patients with chest pain) met or exceeded national
benchmarks before and during the evaluation timeframe. As noted in the review of thediteratur
prior studies have demonstrated that patients who receive care in chest pain units do not appear
to be at any higher risk for worse clinical outcomes than those patients receiving routine care.
There were no other known ethical issues associated @ignpparticipation in this evaluation

(Lynn, et al, 2007).

Al of the organizationbs Emergency Depart
during the study timeframe were triageging the sameationalcriteria for chest pain evaluation
and treatmet and all chest pain patients continued to receivelzased upon clinical criteria,

not random selection or assignment to a treatment AQE/AHA, 2007).
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The data collected for this evaluation were intended to illustrate performance
improvemenfollowing the implementation of the CPU and to complement the data collection
process required for natioratcreditatiorby the Society of Cardiovascular Patient Care (Society
of Cardiovascular Patient Care, 201&). patient information wasollected by emplyees of the
organization and protecteshder the Health Care Insurance Portability and Affordability Act

(HIPPA). Patientconfidentialitywaspreservedhroughout the evaluation process.

Thi s evaluation was appr ovemlRbviewBohregin st udy I
March 2013. It was concurrently approved by t

Board for Health Sciences Research in March 28&8 Appendix B

Data Analysis

Patient demographics were obtained for each patient in the respective samples and
compared within each group to determine homogeneity. Comparisons of homogeneity were also
conducted between the groups using an independesit for the age variable andicguare for
the nominal variables of gender, race and type of insurance.

Patient satisfaction scores were provided by an independent contractor, Avatar® and
reviewed at the aggregate level. In the absence of a comparison group, only the CPU patient
satigaction data was reviewed. The troponin testing intervals were collected for each patient and
confidence intervals createdrfeach group. Normality testing wassessed by the Shapinilk
test. A comparison of the groupss donaising theMannWhitney Unon-parametric test

The tot al number of hours for each patient
intervals created for each group. Normality testirag assessed by the Shapivdk test. A

comparison of the groupgas donaising the MansWhitney U nonparametric testhe financial
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reimbursement data were collected for all patients in each group and fdumddomally
distributed. An independenhtest was done to compare the groups for statistical significance.

Readmission data were rewied using the total number of readmissions for each group
and compared between groups

Given thesmallsize of the samples compared, effect size (ESs) was also calculated for
each of the variables to determine siiggestedtrength of the relationship efich of the
variables tdreatment locatioiiDurlak, 2009).

Strengths and Weaknesses of the Design

Although larger randomized controlled trials have established statistically significant
differences in outcomes following the implementation of chest pats, uhe goal of this
evaluaton was to determine if there weasychanges in outcomes. The findings from this
evaluation speak to both documented perfomeamprovement andifferences between the two
groups (Norman & Steiner, 2003).

Nursing Practice Implications

The development, implementation and evaluation of the CPU presented a unique
opportunity to integrate thessentials of the Doctorate of NurgiPractice Degre@to both a
practicum exprience and the development of tGiapstond AACN, 2006).

During the practicum experience, knowledge ofgtientific underpinningfor clinical
practicewas utilized to determine the most appropriate risk stratification system, treatment
algorithm and nursing interventions required for patigntis low risk chest painn 2012,
preliminaryanalysis of organizational dat@vealed thaturrentevidencebased guidelinelsad

not been implementegdr patients with low risk pain and a review of the literature revealed that
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an alternative care processuld be established withthe organization that woulchprove
health outcomes, ensure patient safety and enhance organizational efficiencies.

A taskforce was creadeand facilitated by nursing leadershipnichincluded key leaders
across several disdipes. Interprofessional collaboratiomwas essential to the development and
implementation of the CPlNndthe teanincluded physicians, nurses, registration staff, billing
staff, members of the information technology team and the Emergency Medical SgsM&n (
leadershipA review of thehealthcare policy changes associated with the Affordable Care Act
was required throughout the implementation of the CPU in order to maximize appropriate patient
placement and reimbursemeiReferrals of CPU patients to the HeartCheck® program were
consistent wittclinical prevention and population health activitids. heal t h ficoacho
education on lifestyle modifications intended to reduce smoking, obesity and other cardiac risk
factorsintended to improve patient apdpulation health.nformation technologwas utilizedto
collect datéor theinitial evaluation of the CPUwnith ongoing evaluations planned by nursing
leadership as a part of the quality improvement activities of thenaration(AACN, 2006).

Products of the Capstone

Thefindingsof this initial evaluatiorwere presentetb the staff of the CPU, the

organi zationds Senior Leadership Team and t

Council in October 2018 the context of ongoing performance improvement.

P

h e
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Section IV: Results

Demographics

Patient demographics weobtained for eachgtient fromthe respective group$he
aggregated patient populati@=60) had an average age of 56.6 yeamspredominately white
(93.3%)andfemale (56.7%) with Blue Cross insurance (40%etwo locations (CPU and
RCU)werecomparedor homogeneity usingreindependenttest for patient agand Chisquare
for the nominal vagbles: gender, race amsurance Thetwo groups wereomparabldor
genden(p=.50), race(p=.50)and insurancéype (=.33%5). However, he assumjon of
homogeneityvas violated fopatientage as assessepk0dbywithaeveneds Te
statstically significant differencaoted(p=.018). The patients in the CPhad a mean age of
52.3(+11) years of age as comparetth the patients in the RCWhose mean ageas 60.9
(+16) years of agésee Table 2)
Patient Satisfaction

An aggregated score was created by Avatar ® for overall patgisfaction with care
based upon the location of discharge. A total of 13 patient satisfaction surveys were collected
from patients discharged from the CPU and contained no identifying patient information.

Although aggregated data was provided for tidJRit could not be compared directly
to the CPU patient satisfaction data. The RCU surveys were sent to all patients discharged from
the RCU which included patients not seen for low risk chest pain, making a direct comparison
invalid. CPU patient satisftion scores were evaluated in the context of the CPU exclusively.
Second Troponin Time

Dataon the second troponin time werallected and compared tioe initial collection

time for troponin testingvithin and across unit3he mean time for the CPU wag7 minutes
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while the mean time for the RCU was 384 minuldsesecomparisos serve as the proxy for
determining differences in provider technical proficiency between the chest pain unit and routine
care.The troponirtestingtime interval were normally distributed for patients in the RCU but

werefound to be positively skeweddr patients in the CPlds assesed by the Shapir@Vilk test

Figure 3 Troponin Testing Intervals in the CPU and the RCU
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A comparison of the groups using tliannWhitney U noRrparametridest revealea
trend toward significancgp=.06)in troponin testindime intervals between the groupat was
not statistically significanvith a small effect size of 0.195ee Table B

Length of Stay

The length of stay wsmeasured in hours between the time of arrival at the Emergency
Department and the time of patient discharfeesemeantimes werecompared within groups
and across the groups. This comparison s&ase proxy for determining differences in
organizational efficienchetween carprocesses in the CP21 hoursland RCU25 hours) The

length of stay data wefeund to benormally distributed in the CPbut negatively skewed in

the RCU as assessky the ShapireWilk test
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Figure 4 Length of Stay measured in hours in the CPU and the RCU

LOS LOS
LOCATION: CPOU LOCATION: RCU

107 Mean = 2181 109 Mean = 25,00

St Dev.=5138 Std. Dev. =B8.015
N=30 N=30

/Y

Frequency
Frequency

T 1 T T T T T T
10.00 1500 2000 2500 30.00 3500 0o 10.00 2000 3000 40.00 5000
LOS LOS

As noted above, there was a reduction in the length of stay by an average of four hours
for patients in the CPLWA comparison of the groups was then conducted ubmd/lann
Whitney U norparametric test which found no statistically significant differences between the

groups for length of stayp€.09) with a small effect size of 0.172 (Table 3).

Financial Reimbursement

Financial eimbursement wameasured byhe amount of payment received for each
episode blow risk chest paifirom an insurance compariatient cepayments were not
included. Confidencintervals for each group weceeated angpaymentsompared across the
groups to dtermine if there waanystatistically significant difference between the groups using
an independerittest. This comparisoserves as a proxy for organizational effectiveness in the

proper patient placemeas evidenced by approval and reimbursement by third party payers

There was homogeneity of variances for payments for the CPU and the RCU using the

L ev ene ®s19]. € average payment for tpatients in the CPWas $3787.33 and
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$3403.92 for the patients oretfiRCU There waso statistically significant differenqp=.455)

between the grouger paymentamountswvith only a small effect size of 0.19dee Table B

Readmissions

Readmissions were measured ughggtotal number of admissiomsthin 30 daysof the
identifieddischargeadatefrom theeitherCPUor theRCU. Although patients in thisvaluation
were seen for subsequenttpatientservices and testing, no patients from either group were
admitted to the hospital as eithaar inpatienbr an observation patiemithin the thirty days

following their initial evaluation for low risk chest pa(see Table B
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Section V: Discussion

The purpose of this evaluation is to determine the impact of a designated chest pain unit
on patient, provider and organizational outcon@sen that practitioners weret mamated to
use the same evaluation criteria or the same order sets for patients with low risk chést pain
was anticipated that practitioner differences in the provision of care would increase variability
and therefore reduce the measurable efiggpstient placement the CPU (Stomel, Grant &
Eagle, 1999). Concurrently the relatively small sample size increased the likelihood of finding no

statistically significant difference in theayps (Burns & Grove, 2007

The demographic information cottieed for this evaluation is reflectivé the community
served and ahe patients treated in the facility for the past year. In the pasttlgeamnerage age
of all patients was 52.40% of the patients treated were female, 88% per wahide27.3% had
Blue Cross insurand€. Fox, personal communication, October 4, 20TBgse characteristics
are similar to the characteristics of the entire group of patients analyzed in this evaluation (see
Table 2).As notal above, the average aige patients in the CPU was younger (52.3) than both
the average age of the total group (56.6) and the RCU (60.9). This diffengrateent age
across the locatiomaay have been a function of either theleation tool used to determine
patient risk fo myocardial infarctior{TIMI) or as the result of provider concerns about

increasing patient comorbiditiegth advancing age.

TheTIMI scaing systemhas patient age as an elemesed to risk stratify patients (Shah
et al, 2012).Patients automaticgllreceive one point on the scale when they are greater than 65
years of ageAs patients with a TIMI score greater than 1 were ndilele for placement in the

CPU, physicians ay have had no other choice tharplace older patients in the RCEurther
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analysis correlating the MI score with patient age ranges would have been helpful
Additionally, had theadmission criteria for the CPU included BMI score of zero to two (@),
a greater number alder patient§>65 years of agapay have been admitteéhis unit (Shahet

al., 2012).

Perceived risk of adversents related to ageayhave also played a role in the
provider 6s deciaontheim et@BupitlversuethefR&UW unfBunirn-Shem
Tov, et al, 2007).Although the same cohort afirses practiced in both the CPU and the RCU,
the CPU represented a new physical location faepeplacement which was ap&dm the
inpatient units. Providers may have perceived that yoyrageans were at lower riskor
adverse outcomes. Thisayhave madéhe providersnore willing to place thgoungeratiens

in the new CPYSchriger & Newman, 2012)

Provider interviews related to their decisions for placement (CPU versus RCU) would
provide insight into this issue. Given the smaller variance in patient abegyé¢arsn the CPU
versust 16 yearsn the RCU) acertainage range or age demograpimayhave influenced
patient placement his same pattern of placement for youngeigmts with lower risks in the

CPU was also found in the literaty&rnold, et al, 2007).

Troponin testing times are currently onglod key elements measuredthg Socigy of
Cardiovascular Patient Care (SCPC) accatidih process (SPC,2012. Testing times are
expected to comply with the quality metrics for troponin testing as outlined bidienal
Academy of Clinical Biochemistry, Laboratory Medicine Practice Qinds (SCPC,20129. The
study oganization currently utilizest@oponinblood test which islrawn every 6 has (360

minutes) and is analyzed the main laboratory.
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It was anticipated that patient placement in the CPU would resuligmificant
improvement in provider proficiency with regard to the time interval between the first and
second troponin tesBiven the prevalence of chest pain patients historically on the RCU, this
issue had previouslyeen researched and RREU nurses engaged in the édspmentof process
i mprovement s. Prior discussions with nursing
with inpatient care often resulted in delays in phlebotdduysing staff recommenddbe
assignment of a single patient cohidotv risk chest pain) in order to allow themfof ocus o0 and
therefore improve the testing interv@ihis recommendation was made prior to the creation of

the CPU.

It should be noted that modestprovements did occur, with the average interval
between tests decreasiogaverage by seven minutes in the C8@7 minutesyersushe RCU
(384 minutes Additionally, avisual inspection of the time intervals in the CPU also revealed a
positively skewedlistribution, indicating a tenden¢gward a reduced time interval. Hewer,
the differences in collé¢ion times in this evaluatiowere not statistically significarjp=.06).
Analysis on a larger sample from both locatishsuld be conducted amdight reveal a
significant differenceNurses in the CPU could also be intevwgesl to determine thegloriers to

compliance with the sikour recommended interv@acintosh et al.,2010)

Although it was expectetthat the interval would improve for patients in the CRUkses
have previously reported thidite volumeof care resporiisilities associateavith a single
provider (RN) in the CPdometimes el t i o v e(€. Bdwman marsorglo
communication, April 16, 2013)Unlike the RCU, patient care technicians were not routinely
available to asist with phlebotomy in the CPU whichay further explain the lack of significant

improvement.
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An overall decrease itnelengthof stay forpatients treated in chgsain unitshas been
noted in several largstudies (Beck, et al2007, Jibrin et al.2008 Shahet al, 2019. These
decreasecan result in significant costs savaf@r anorganization, provided that clinical
outcomes are comparable (Statlal, 2012). Patients in this evaluation did experience, on
average, a reduction in length of stay of approximately four HeeesTable R The length of
stay was also found to be negatively skewed in the RCU, indigain visual inspection, that a
majority of the RCUatients were on thenit for greater than 20 hourBhedifferences in length

of staybetween the two grougp=.09)was not statistically significant.

Although the CPU is in closer proximity to the Emergency Department and to the non
invasive stress testing depart mefliwasnoted i s | oc
during the evaluation thatraajoiity of the patients placed in both the CPU and the RCU were
attended to by hospital employed providers. Based upon obsesvataite by the nurses in the
CPU, these practitioners spent the majority of their timéhe inpatient unitdt was reportedo
nursing leadershifhat seveal of the physicians expressed concexipgut the location of the
CPU, <citing its distance from the inpatient u
where they provided carBlurses in the CPU perceived that their pdtiesn wer e oft en 0S¢
(M. Daisy, pesonal communication, April 12013).These observatiomeayexplainthe

minimal reduction in overall length of stay fGPU patients.

Many of the chest pain units that have seen significantties in length oftay have
noted that dedicated resources allowed for improved efficie(@exk, Musial & Barrett, 2007)
The study organization may need to further investigate the employment of a licensed
independent practitioner in the CPU to maximize organizatigffialencies. Additional

evaluation must also be conducted to determine if the time of day or day of the week resulted in
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delays in discharge. Concurrently, the availability of testing may have led to unanticipated

increases in lengtbf stay (Jibrin et al, 2008).

Insurance reimbursements were evaluaiedetermine if there we improvements in
paymentdor patients seen in the CPU versus RGldreased payments were anticipated as the
result of proper patient placement (observation status) and charnedhilling processes
associated with the CPWIthough insurance coverage was not a requirement for placement in
either the CPU or the RCU, the uninsured patients were excluded from this evaluation because of
the variability associated with paymentsgatients. Many patients who do not have insurance
often elect not to pay for the services provided or to negotiate a discounted rate for their services.
The anticipated variations in patient payment in the absence of insurance may have also
confounded thé&ndings of this evaluation as insurance payments were being used to assess

organizational effectiveness.

The average reimbursement for patients in the CPUPR83.00 more thathe RCU but
this difference may merely be a reflection of the distributiopaykers in the two locations and
the allowed amounts reimburstt each insurance plan. Although the total number and types of
payers were rmonally distributed across both units higher percentage of patients in the CPU
had Blue Cross and F€are insuaince (46.7%) as compared to the RCU (40.08masnot
surprising that Medicare insuraneeas the primaryayerfor the greatest percentaf6.7%) of

patients in the RCU, given the differences in age distribution between the locations.

Subsequent anais should comparte percentage of charges paid for each patient
the two groupsAnticipated changes in reimbursemenassociation with the Affordable Care

Act maymore substantiallinfluencethe payments received f@il observation patienislaced
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on inpatient unitén the future(M. Burris, personal communication, August 29, 20Rjture
evaluation of reimbursement in the CPU versus the Bi@uild be considered dgferences

between the two may become significant in the future (Contos, 2011).

One of the outcomes historically usedetvaluate the clinical effectivenesisnew
programs as compared to Aroutine careo is the
the initial episode ofare being studied (Goodacre, 20@X)odacreet al., 20@; Goodacreet
al., 2007;Jibrin et al., 2008Winchester, et 312012)). Medical records for patients in the CPU
and the RCU we reviewed to determine if any thfe patients in either group were readmitted.
Although some of the patients received subseqoapiatientservices (lab testing, radiology
services, cardiac rehabilitation services, etc.) from departments in the study organization, no
patients were placed the hospital again for either observation services or for an admfssion

either group

During record reviewthat some of the patients digpear tdhave a higherate of
utilization of ancillary servicefllowing the initial episode of low risk chegain These patiats
appeared talsohavemultiple providers ordering testis.would be very interesting &tudy the
differences in patient experiences following an episode of chest pain to determine the optimal
referral destination for patienés somestudies have shown a reduction in service utilization

rather than an increasdter an episode of chest pd(Boodacre, et al., 2004)

Further researcmight review differences in service utilization between those patients
discharged home andthoseseen t he study organizationds Hear
discharge. This nurseériven, comprehensive health screening program provides patients with

information about their individual cardiac risk factors and utilizes healfithing techniques to
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enhanceatient awareneg®. Grembi,personal communication, September 4, 20k3yould
be interesting to see if this typéservice improves patient outcomes as measureédebyumber

and types osubsequervisits.

Patient satisfaction hdmeen studied iermittently in ¢ieg pain wits, with varied
findings Cross, How & Goodacre, 200Rydman.et al.,1997). Provider reimbursement under
the Affordable Care Act will be directly tied to patient satisfaction, incenting providers and
organizationstocontimul 'y i mprove their patientsd percept
Advisory Board, 2011)it was expectethatby placing patients in a new location, outside of the
normal noise and sometimes disquieting atmosphere of an inpatient uret,leigsof patient
satisfactiorwould occur It was also anticipatetthatexpedited care processagshe CPUwould

result in a reduction in pat foresenticescompl ai nts r

The nurses assigned to work in the CPU had extenangtac expeence and were
perceived byeadership and their peers to provide patients with an optimal experfgiare.
studies have shown that access to an experienced nurse improves patient satisfadi@svith
paincare(Johnson & Godacre, 2008, Riman,et al1997) Nurses in the CPU ere focused on
a single patient cohqgrbften with a reducegatient to nurse ratidaily leadership roundsere
conducteduring the first month of operatiasf the CPU(prior to the study timeframed
determine ithere were specific patiesatisfactionrconcerns with the new unWith the
exception oftoncerns expressed about méal8t h ey ar e 0s,0 nietthiemessa ncdowidc h e
d r )ytbe feedback received from the patiagntthe CPUwas resoundingly positiv@ t hi s i s
great, I have my own nunflsamegdadthdt legetéogyhomeso her e i

soono, Al .l ove it hereod)
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As theAvatar @patientsatisfaction survey consisted of aggregated responses it was
difficult to determine the specific reasohehind patient responsesimay be helpful in the
future to directly survey individugatients in order to illustrate specibpportunities for
i mprovement. The study organizationds parent
unit patientsvhich could be utilizedh the futureto providespecific feedback about the patient

experience in CPlh order to target opportunities for performance improvement

Limitations

The limitations of thigvaluation include the use of@nvenience sampfeund in a
single hospitalThese findings may therefore notdpeneralizableo other organizations. As
physiciansretained theption toplace patients at their discretiand to pratice using their own
guidelines practitioner differences in th@ovision ofcare may have increased variability
thereforereducingthe measurable effects assoaiatéth the CPUConcurrentlythe relatively
small sample size (30 patients in each population) increased the likelihood of finding no
statistically significantlifference in the gups (Burns & Grove, 200.7Finally, the aggregated
patient satisfaction survey information could not be compared across departments.
Ongoing Evaluation

A larger sarple of patients should be evaluataedhe future to determinéthere are in
fact anystatisticallysignificant differencebetween the CPU and RCAdditional conversation
with physicians and nurse stadff determine barriers to thefficientuse of the CPU would also
be helpful. Concurrently, reimbursement as a pergenvé charges needs to be evaluatetiuly
determine any differences in paymessaciated with the placement of outpatients receiving
observation services on designated uiiasient satisfaction should be further evaluated with the

use ofindividual patient surveys and patient intervietesdetermine ways in which
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improvements can be madénally, cost studies should be conducted to determine if the

implementation of this new program has resulted in cost savings to the study organization.

Implications for Administrative Nursing Practice:

The findings of this evaluation were shared with the nursing staff of the CPU. Staff
members were engaged in making changes to some of the patient care processes (i.e.: the

transport of patients to strefesting) in order to continue to improve the outcomes evaluated.

Ideally, findings from this evaluation showtsobe used t@ontinue tcengage
physiciars in theconversation regarding the consistent use of practice guidelines and the
opportunitiesor improvement in patient througbut available through altertige patient
placemerg such as the CP(Ihe Advisory Board, 2010YJnfortunately, he creation o€hest
pain units alonéasnot been found to historically change the management of chegiaiaints
(Stomel, et al.1999).Interestinglythe adoption ofmanagement algorithethashad the greatest
impact on physician practice variationgh regard to the management of patients with chest

pain (Amsterdamet al.,2010)

Working in collaboration wh senior physician leaderigh nursing leadership should
facilitate the use of a consistent risk stratification assessment tool for all patients with chest pain.
This type of consistent stratification methodology is also recommended by the Society of
Cadiovascular Patient Care. Given that the Thrombolysis in Myocardial Infarction (TIMI) is
alreadywell-researched and widely accepted, it would appeaathetommendation to the
organi zationodés Heart and Vascul ar -@idewouddi I f or
be a next stefConcurrently, he implementation of an enhancadler set for all low risk chest

pain patientgwith a TIMI score of zeo to threg utilizing evidenced based practice guidelines
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shouldbeaccomplishedn order to continue to improve patient cafaally in conjunction with

the Medical Director of the CPU these changes should be discussed with the medical staff and
implemented. Following implementation, further evaluations such as this one, could be
conducted to determine any additional improvements in patient, provider and organizational

outcomes.

Products

Details regarding thereation and implementation of the CPU adhas the findings of
this evaluation will be summarized and submitteddornal of Nursing Administratiofsee

AppendixC and Appendix D).

Conclusion

While statistically significant findinggp&.05) in outcomes between the CPU and the
RCU were not identified ithis evaluation, there are several implications for nursing practice as
the result of the findings. It is clear, through the trends found in troponin testing and the overall
length of stay, that improved efficiencies are begigrimbe realized as the result of the
implementation of this new program. The findings of this evaluditawe been shared with the
CPUnursing staff andome barriers to efficiency have been identifl@dgoing evaluation and
continuedchanges should beadein the CPUby nursing leadership in order to imprgvatient

outcomes.
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Literature Review Summary
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Study 1

Subjects and Setting

Design

Intervention

Outcomes

Study Critique

Arnold, J. Goodacre, S. Rlorris, F.
(2007). Structure, process and
outcomes of chest pain units
established in the ESCAPE trial,
Emergency Medicine Journal, 24,
462-466.

14 hospitals in the United
Kingdom agreed to
participate in the ESCAPE
trial

7 hospitals were randomly
selected and agreed to
establish Chest Pain Units
between November 2004
and June 2005

7 hospitals did not set up
Chest Pain Units and
continued to provide
Afusual careod

All findings reported were
from the 7 hospitals with
established Chest Pain
Units

Not a true comparison to
usual care

Descriptive
study outlining
the structure,
process and
outcomes
associated with
CPU
implementation

Chest Pain Unit
created using the

ESCAPE standardized

protocols

Stated Outcomes:
Proportion of patients
discharged who
experienced an adverse
event within 30 days
Findings:

Varied from 0% to 3%
No statistical significance
was reported

This did not vary
substantially between
hospitals with aange of
79% to 89%

Other variables reported b

unit:
I Staffing structure
1 Patient

characteristics

1 Types of blood
tests performed

1 Exercise
Treadmill test
provided

No analysis was conducte
to determine any
statistically significant
differences between iin

Variation in numbers of
patients across sites wa
discussed but the impac
was not evaluated

Structure differences
were reported but not
compared to outcomes

Patient characteristics
were not evaluated in th
context of the stated
outcomes of interest

Process differences in
the types of blood tests
and types of exercise
testing used across
locations were not
discussed in the context
of the stated outcomes ¢
interest

Critique:

This could have been a
more robust study if the
data collected had been
aralyzed statistically to
determine if there were
differences across
hospitals with varying
structures and processe
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Study 2

Subjects and Setting

Design

Intervention

Outcomes

Study Critique

Beck, L., Musal, F., Barrett, C.
(2007). Using ED Observatidonits
to Decrease Lengths of Stay in
Chest Pain Patientddvanced
Emergency Nursing Journal, 29(2)
140-144.

Randomly collected
sample of patients 18 yrs.,
presented to ED with ches
pain, determined to be low
risk

120 charts randomly
selected by th&edical
Records Department

n=46 in2000 (INPT)
n=46 in 2003 (EDOBS)

Large suburban medical
center in Michigan

Retrospective
Chart Review

Pre and post
EDOBS unit
implementation

Confidence
intervals
Independent-
test
Leveneods
inequality of
variances

Patient care provided

to patients with

unspecified chest pain

a newly created
Emergency
Department
Observation Unit
(EDOBS)

Statistically significant
differencesf <.001) in:

1) ED registration
time to unit
Overall length of
stay

2)

EDOBS:
ED Registration: 3.5 hrs
Time to discharge 16 hrs

INPT:
ED Registration: 6.4 hrs
Time to discharge: 80 hrs

Random sample from
one institution

Data dependent on the
accuracy of medical
record documentation

No information on
clinical outcomes
reported

Findings: There appearg
to be a statistically
significant reduction in
length of stay for
patients with low risk
chest pain following the
implementation of a
EDOBS unit as
compared with the care
provided before
implementation.
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Study 3 Subjects and Setting | Design Intervention Outcomes Study Critique
Goodacre, S. (2000). Should we | Computerized search of | Systematic Care provided in a No differences in the Author cited limitations:
establish chest pain observation | Medline for all articles review of the Chest Pain demogr@hics of patients | Concerns with inclusion
units in the UK? A systematic comparing chest pain literature Observation Unit as bias, physician bias

review and critical appraisal of the
literature, Journal of Accident and
Emergency Medicine, 17;6.

observation unit (CPOU)
care to routine patient carg
Five studies met the
inclusion criteria for
review

Descriptive studies for
patients whaeceived
CPOU careSix studies
met the inclusion criteria

All eleven studies includec
some type of patient
follow-up to assess rates (¢
fimi ssed acut
infarctiono

Studies that compared the
costs of CPOU care to
usual care: 9 studies met
the irclusion crieria

No timeframe
stated

compared to usual caf

Descriptions of
outcomes associated
with chest pain
observation unit care

No significant differences
in clinical outcomes
(mortality, missed AMI,
complications, 30 day re
attendance)

One study showed
improved patient
satisfaction, all showed
standard discharge rates ¢
approximately 80%, all
other comparableariables
had similar findings

Cost savings were less
impressive in non
randomized studies

Hospital costs captured,
outpatient costs not alway
reflected accurately
variations in LOS may
more accurately reflect
cost differences

Patients seen in CPOU
who would normally be
discharged from the
Emergency Department
might skew cost data

related to patient
placement

Only hospital costs used

Critique:

No timeframe stated, left
to assume all studies
prior to 1999were
reviewed

Variations in sample siz¢
and facility type not
discussed n=32 to
n=6005)

Variations in CPOU
protocols across sites
may haveaccount for
variations in findings
(only ST segment
monitoring mentioned)

No nursing or economic
literature reviewed




58

Study 4

Subjects and Setting

Design

Intervention

Outcomes

Study Critique

Goadacre, S., Nicholl, J., Dixon, S.
Cross, E., Angelini, K. Arnold, J.
Revill,S., Locker, T., Capewell, S.,
Quinney, D. Campbell, S. & Morris
F. (2004). Randomized controlled
trial and economic evaluation of a
chest pain unit compared with
routine careBMJ.
doi:10.1136/bm|.37956.664236.EE

972 patients with acute,
undifferentiated chest pain

Chest pain observation un
patientsn= 479

Routine care patients:
n=493

Emergency Department at
the Northern General
Hospital,Sheffield, United
Kingdom

Cluster
randomized
controlled trial

Used a block
randomization
schedule to
assign patients tc
the CPOU
between 5 Feb
2001 and 5 May
2002.

Comparison
group received
care in
Emergency
Department or in
hospital

Care delivered in
either the CPOU as
compared to care
provided in the
Emergency
Department with
admission to the
hospital

All patients received
assessment, EKG,
chest Xray,
measurement of
biochemical cardiac
markers and when
appropriate
provocative cardiac
testing

Findings:

There was a statistically
significant difference in
hospitals admissions with
routine care patients
having higher rates
(p<.001)

There were no differences
in inappropriate discharge

There were no differences
in adverse events over Six
months

Healthutility (selfreported
health)was evaluated
using EDB5 Q scores.
CPOU patients rated
quality higher at 48 hours
and at one month than
routine care patients
(p=0.023,p=0.008)

There were no statistically
significant differences in
the wst of cardor the

initial visits. Decreased
utilization of services aix
month period between the
groupsresults in overall
cost savings to the system

Author cited:

Patient characteristics
varied between groups
with the CPOU patients
having a higher rate of
smoking, higher rate of g
normal EKG and higher
rate of referral than the
control group

Author notes selection
bias, patient bias to a
Ainewd thera
result in higher ratings o
quality as rated on the
EQ-5D questions

Critique:

Power analysis (0.80)
conducted to determine
sample size to provide
p< 0.05 added validity tg
the study

There was no
explanation of the ED
5Q score/questionnaire

Findings appear to
support lower admission
rates, higher reports of
health and reduced dss
over 6 month for CPOU
patients as compared to
routine care
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Study 5 Subjects and Setting | Design Intervention Outcomes Study Critique
Goodacre, S., Cross, E. Lewis, C.,| 14 hospitals in the United | Cluster Chest Pain Unitare Proportion of patients Study findings conflict
Nicholl, J., & Capewell, S. (2007), | Kingdom agreed to randomized presenting with chest pain| with previous studies

Effectiveness and Safety of Chest
PainAssessment to prevent
emergency admission: ESCAPE
cluster randomized triaBMJ, 335,
65962,

participate in the ESCAPE
trial

7 hospitals were randomly
selected and agreed to
establish Chest Pain Units
between November 2004
and June 2005

7 hospitals did not set up
Chest Pain Units and
continued to provide

firoutine car

before and after
intervention trial

Findings: weak evidence
that proportion of chest
pain patients presenting tg
the Emergency Departmer
increased in the hospitals
with CPOU 6=0.008re
and post implementation @
the intervention. Tis was
not consistent acros#
siteswith a CPOU

Proportion of Emergency
Department visits for ches
pain resulting in
admissions

Findings: no difference in
control and intervention

group

Reattendance and
readmission within 30 day
Findings: Chest Pain Unit
care was associated with 4
increase in rattendance
(p=0.04) and a mean
increase in all admissions
(p<0.001)

showing a decrease in
admissions andecrease
in reattendance

Author cited limitations:
no follow-up done to
determine differences in
long term patient
outcomes

Protocol implementation
varied by site

Authors indicate that
results may therefore ng
be conclusive

Critique:

Authored used large
sample sizes in order to
enhance alidity

Research team member
help the 7 hospitals
establish the CPOUSs.
May have introduced
bias.

Findings may have beer
downplayed as they did

not support

previous findings
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Study 6 Subject and Setting | Design Intervention Outcomes Study Critique
Jagminas, L. & Partridge, R. (2005 Emergency Department | Retrospedve Chest pain Findings from the study Patients were not
A comparison of emergency ObservatiorUnit (EDOU) | observational care revealed that: classified by risk score,

department versus inhospital chest
pain observation unit3.he
American Journal of Emergency
Medicine, 23111-113.
doi:10.1016/j.ajem.2004.03.009

patients:

n=1190 seen from
November 1997 to March
1998 for chest pain

Dedicated inpatient
observation unit (IHOU)
patients:

n=1404 seen from May
1998 to September 1998
for chest pain

University hospital with
75,000 annual ED visits

study

Variables reported:

Age
Sex

Percentage of patients

admitted to each unit
following an ED visit

Rate of conversion to
inpatient status

Costs

Groups hadsimilar
demographics

36.9% of all chest pain
patients admitted for
observation during EDUO
timeframe

69.3% of all chest pain
patients admitted for
observation during IHOU
timeframe

(p<.001)
7.9% of the EDOU patient
19.2% of the IHOU

patients

(p<.001)

$890.00 for EDOU patient
$1040.00 for IHOU
patients

less higher risk patients
may have been admitteq
to the EDOU than to the
IHOU explaining both
the variations in
percentage of admission
and cost

Patients seen in the
EDOU were managed i
a single location by the
ED physicians which
may have allowed for
more effective
processing and a
reduction in overall
length of stay

Patients managed in the
IHOU were not in the
same location, patients
were managd by non
ED physicians

Study relied on proper
documentation which
was not validated

Study concluded that
EDOU were safe, more
cost effective care

Critiqgue: Concurrent
timeframe, with risk
stratified patients would
provide a better
comparison
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Study 7

Subject and Setting

Design

Intervention

Outcomes

Study Critique

Jibrin, 1., Hamirani, Y. Mitikiri, N.,
Ozdegirmenci, H. Wentz, C. &
Bahr, R. (2008).
Inpatient Chest Pain Short Stay Ur|
as an alternative to Emergency
RoomBased Observation Unit,
Critical Pathways in Cardiology,
7(1), 3542.
D0i:10.1097/HPC.0b013e318163e
83

Consecutive patients
presenting to the St. Agne
Emergency Department ir
Baltimore, Maryland
between June 1, 2005 anc
November 30, 2005

All patients stratified to be
low risk and treated using
the Chest Pain Short Stay
Unit protocol in either the
Emergecy Department
(ER) or the Chest Pain
Short Stay Unit (CPSSU)
which is a 4 bed unit
adjacent to the Critical
Care Unit

ER patientsn=130

CPSSU patient$1=202

Prospective
observational
study

Treatment
location was
determined by
the attending ER
physidan

It should be
noted that
Maryland is the
only state that
does not use the
Ambulatory
Payment
classification
coding system

Hospitals are not
incented to use
observation units|

CPSSU Protocol for

low risk chest pain

used in both settings

Variables meased:

Sex
Age
Race
Risks

Outcomes:
Length of stay

Angiography

Costs (Revenues)

Outcomes reported 3(
days post discharge:
Recurrence of chest

pain

ER visits for chest
pain

Admissions

Cardiac Interventions

Demographics comparablg
Higher percentage of
patients with risks in the
CPSSU than ER

ER= 7 hours
CPSSU= (6.5 ED) + 19.0
CPSSU= 25.8 hours

21 patients, does not repo
how many from each grou

ER: $979.00 ($1204.00)
CPSSU: $1543.00
($2948.00)

8% of all patients
3% of allpatients

2% of all patients
1% of all patients

Secondary finding related
to time of patient
presentation to ED and
difference in length of stay
due to unavailability of
testing ( 9 hours versus 6
hours)

Author cited limitations:
Small sample size, shor
study period, no power
analysis, findings may
not be applicable to
tertiary care settings

There may have been
physician bias with
patient placement

This study demonstrateq
a model unique to the
state Maryland that
appears to provide care
that iscomparable to
other observation
settings and preserves
the integrity of hospital
revenues

Authors note that
additional studies in
different hospitals would
strengthen their findings

Critique: Innovative care
delivery model in state
with observation
disincentives

Did reduce overall
length of stay compared
to admitted patients

Subsequent studies cou
focus on comparing
CPSSU to usual care




62

Study 8

Subjects and Setting

Design

Intervention

Outcomes

Study Critique

Johnson, M., Goodacre, S. Tod, Al
&Read, . 2008) . Pat
of acute chest pain care: a
gualitative evaluation of Chest Pail
Units, Emergency Medicine Journg
27(10), 120

26 patient interviews
conducted in 2002006

14 patients were
interviewed fromChest
Pain Observation Unit
(CPQOU) sites

12 patients were from
control sites

Patient telephone
interviews four weeks
following care at the
hospital in either the
CPOU or the Emergency
Department

Interviews were conduate

between Sept 2005 to Jun
2006 by the same female

researcher

Interviews lasted 30 to 70
minutes, were taped and
transcribed verbatim

Interview data

analyzed using
the Framework
method

5 stages:

Familiarization
with the data

Identification of
thematc
framework

Indexing the data

Developing
charts

Linking and
interpreting the
findings

Assess patient
opinions of care

delivered in either a
CPOU or in a routine

care setting

Care experiences with
CPOU and routine care
Findings:

Experiences appeared to
differ based upon site
rather than intervention

Overall high levels of
satisfactiorwith care with
nursing care

Themes:

Access to a specialist nurg
improved satisfaction

Patientawvere not satisfied
with the information
provided about their
condition

Patients discharged home
without a definitive
diagnosis were less
satisfied with care

Indicated that 36
interviews were needed,
only conducted 26
interviews

Patients interviewed
were selfselected, may
have biased data to
patients with more
positive exgriences

Several patients in the
control group had natet
undergone cardiac

testing and therefore did
not have a definitive
diagnosis, may have
affected opinions of carg

Critique:

Structure and discharge
process variations acros
sites may haveesulted
in differences in
satisfaction rather than
intervention being
studied

Inadequate sample size
and patient sel§election
may have resulted in
skewed results

Telephone interviews di
not allow for anonymity,
responses may have be
to interviewer not
context
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Study 9 Subject and Setting | Design Intervention Outcomes Study Critique
Macintosh, M., Goodacre, S. & 6 of the 7hospitals which | Case studyvith Implementation of the| Findings from the Interviewees were self
Carter, A., (2010). Organizational | participated in the each hospital sitg structure and interviews: selected, magkew

Influences on the activity of chest
pain units during the ESCAPE trial
a case studyEmergencyMedicine
Journal, 27,672-676, doi:
10.1136/em;j.2009.073908

Effectiveness and Safety (
Chest Pain Assessment tc
Prevent Emergency
Admissions ESCAPB

trial

26 interviews
Cardiologists 1=4)
Emergency Consultants
(n=6)

Nurses §=16)

Lead RN at all 6 sites was
interviewed

CPOU staff only

identified as a
case

processes associated
with a Chest Pain
Obsenation Unit
developed during the
ESCAPE trail

Key themes identified;
Inputs:

Organizational
readiness

Team characteristics
Role boundaries

Process:
Leadership

Continuity of staffing

Operational delivery

Outputs:

Impact on team
members

Role expansioand
service development

All agreed service was
needed

Existing relationships,
attitudes towards change
and nature of the existing
service were salient
Experience with change
influenced implementation,
Team cohesion important
Need to minimize

Differences in decision
making

Changes led to inconsiste
implementation

Patient assignment, acces
to testing

Added value

Wider benefits to team
members

Opportunities to educate
other staff

results associated with g
clinical trial

Author noted that
interviewer may have
previously know some o
those interviewed

No other members of th¢
organizations were
interviewed such as
administrators, other
departments supporting
the CPOU

Limited timeframe, not a
longitudinal study

Changing staff did not
allow for continuity of
original staff for the
interviews, may have
missed some of the less
positive issues associatq
with implementation
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Study 10

Subject and Setting

Design

Intervention

Outcomes

Study Critique

Shah, P., Gupta, N., Sharma, A.,
Bhargava, R., Bajaj, S., Mittal, V.,
Johnson, C., Shamoon, F., Bikking
M. (2012). Chest Pain Unit using
Thrombolysis in Myocardial
Infarction Score Risk Stratification:
An impact on the Length oft&y

and Cost Saving&ritical Pathways
in Cardiology, 11(4)206-210.

777 patient charts were
reviewed from July 2010 t
June 2011

Patients were classified
based upon the
Thrombolysis in
Myocardial Infarction
score (TIMI)

St. Josephos
Regional Medical Center
in Paterson, New Jersey

651 academic tertiary care
hospital

Retrospective
chart review

All low risk
chest pain
patients charts
were reviewed

Inclusion and
exclusion criteria
clearly stated

Hypothetical CPQ
Model

TIMI score
determined protocol
used

Estimated length of
stay, testing and cost
were created and then
compared to actual
length of stay, testing
and cost

Length of stay in days

Findings: Average length
of stay for model CPOU
patients was significantly
lower than the actual
length of stay (.054 versus
1.7 daysp<0.001)

Cost of care

Findings: estimated
savings of $1592.00 per
patient in the CPOU

Total savings to the
organization: $1.2nillion
per year

First study to use the
TIMI to risk stratify
patients in order to
estimate length of stay
and costs

Author notes that they
did not know the long
term outcomes for this
patient population

6 month readmissions
were noted to low
(1.6%) butthe authors
could not capture care
outside of their system

The only cost reported
were for cost of care, no
organizational costs
(space, equipment,
staffing)

Would be eager to see g
similar study conducted
once an actual unit
opened to see what the
acual CPOU results
would be compared to
hypothetical results as
well as compared to
routine care
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Study 11 Subject and Setting | Design Intervention Outcomes Study Critique
Winchester, D. Stomp, D., Shifrin, | 181 patients in a newly Pre ad post Establishment of Rates of admissions for al| Authors are assuming
R. & Jois, P. (2012). Design and | opened, standalor@hest | intervention process for screening| chest pain patientsudng | the distribution of low

Implementation of a Staralone
Chest Pain Evaluation Center withi
an Academic Emergency
DepartmentCritical Pathways in
Cardiology, 11(3)123127

Pain Evaluation Center

First six weeks of
operation in 2011, setting
described as an academic
medical center

Chest Pain Evaluation
Center was 8 private and
semiprivate beds in the
Emergency Department

All patient data included in
the study

admission data
review

low-intermediate risk
patients, placement of
these patients in a
separate unit for
evaluation, testing ang
discharge

the same 6 week period i
2009, 2010 and post
intervention in 2011

Findings:

A statistically significant
reduction in the proportion
of admissions from 2010 t
2011 <0.001)

intermediate risk patient:
was the same in all threg
time periods

\

They mentioned 30day
follow-up but did not
report any findings

Unable to determine if
outcomes were the sam
for the patients (re
attendance, readmissior
mortality) after the
intervention

Reported statistically
significant findings,
however no design
parameters were
included (alpha, beta)

These findings appear t(
be significant but would
be more robust if
outcomes were validate
as being equal to care
provided before the
intervention
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Summary of Patient Demographic Characteristics
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Characteristics Range Mean P
Age
Group 24-88 56.6
Chest Pain Unit 27-84 52.3 p=.018
Routine Care Unit 24-88 60.9
Characteristics N Percent
Gender
Male 26 43.3%
Female 34 56.7%
Chest Pain Unit
Male 13 43.3%
Female 17 56.7%
Routine Care Unit p=.50
Male 13 43.3%
Female 17 56.7%
Race
White 56 93.3%
NonWhite 4 6.7%
Chest Pain Unit
White 28 93.3%
Non-White 2 6.7%
Routine Care Unit p=.50
White 28 93.3%
Nonwhite 2 6.7%
Payer
Medicare and Medicare HMO 18 30.0%
Medicaid and Medicaid HMO 6 10.0%
Blue Cross and TriCare 24 40.0%
All Commercial Insurance 12 20.0%
Chest Pain Unit
Medicare and Medicare HMO 7 23.3%
Medicaid and Medicaid HMO 3 10.0%
Blue Cross and TriCare 14 46.7%
All Commercial Insurance 6 20.0%
Routine Care Unit p=.335
Medicare and Medicare HMO 11 36.7%
Medicaid and Mdicaid HMO 3 10.0%
Blue Cross and TriCare 10 20.0%
All Commercial Insurance 6 20.0%

*p<.05, twotailed for Age, Independentfest, for Nominalariables, ChiSquare
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Table 3

Analysis of Troponin Time, Length of Stay, Insurance Payments and Readmissions*

Variable Mean 95% CI P ESs

Troponin Testing time (minutes)

Group 380 [365,397]
Chest Pain Unit 377  [353,401]
p=.06 0.194
Routine Care Unit 384 [362,407]
Length of Stay (hours)
Group 23 [22,25]
Chest Pain Unit 21 [20,24]
p=.09 0.172
Routine Care Unit 25 [22,27]
Insurance Payments (dollars)
Group 3595 [3087,4104]
Chest Pain Unit 3787 [2984,4590]
p=.45 0.194
Routine Care Unit 3403 [2737,4070]

*There were naeadmissions within 30 days for either group
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Appendix A: Patient Satisfaction Survey for Observation Patients

Admissions
(31) The admission process was completed in a timely manner.
(33) The admission process wefficient and easy.
(36) The person who handled my admission was polite and professional.

Billing
(34) Billing and payment procedures were explained clearly to me.
(74) Billing and payments were handled properly.
(597) The bill was easy taderstand.

Environment
(44) The hospital was very clean, including entrances and hallways.
(45) My room was kept very clean.
(46) Everything in my room worked properly (for example, the lights, bed, intercom).
(48) The staff who cleaned myom were polite and professional.
(50) My sleeping hours were disturbed only when necessary.
(51) I felt safe in my room.
(52) My room was quiet and restful.

Expectations
(79) Before | came to RMH Healthcare, my expectations of the owprality of the hospital were extremely high.
(81) Before | came to RMH Healthcare, | expected the hospital to meet my personal needs extremely well.
(83) Before | came to RMH Healthcare, | expected things not to go wrong at the hospital.

General Car
(18) There was good teamwork among the doctors, nurses, therapists, and other staff who cared for me.
(20) Tests and procedures were adequately explained to me before they were done.
(21) My needs were handled promptly and efficiently by trephal staff.
(22) Hospital staff identified who they were when they cared for me.
(23) | consistently received respect and compassion while at RMH Healthcare.
(2869) | was educated about drug, food and herbal interactions, and what to eatadiwtdte taking medicine.
(2870) RMH Healthcare staff informed me of my rights as a patient in a manner that | could understand.
(2871) RMH Healthcare staff informed me of my responsibilities as a patient.

General Reputation
(75) This hospitahas very high quality doctors.
(76) This hospital has very high gquality nursing staff.
(77) This hospital has wip-date medical equipment and facilities.
(78) This hospital has a very complete line of medical services.

Getting Around
(65) Tiips to other areas in the hospital (for examplea}) were scheduled conveniently.
(66) Signs inside and outside the hospital were easy to understand.
(68) Parking was adequate.
(593) Hospital staff were helpful with directions for getting abthre hospital when asked.

Key Results
(91) Overall, the care | received was worth the cost.
(92) 1 would prefer to return to RMH Healthcare without hesitation, if care is needed.



(594) Compared to other local or regional hospitals, RMH Heakhwmavides the best care.
(1906) | would recommend RMH Healthcare without hesitation to others.
Leaving the Hospital
(70) Medications and care at home were explained to me in a way | could follow.
(72) The person who handled my discharge waitepahd professional.

Meals
(53) When | felt well enough to eat, the flavor of the food was satisfactory.
(54) My meals were delivered at the right temperature.
(57) My meals were served at the right time each day.
(59) The people serving myeals were polite and professional.

Nursing Care
(10) The nursing staff were responsive in answering my calls or requests.
(11) The nursing staff spent the right amount of time with me.
(12) The nursing staff helped me to understand my heatttitoon.
(13) The nursing staff were sensitive to my needs as a patient.
(14) | was given good explanations of my daily routine by the nursing staff.
(16) The nursing staff identified who they were when caring for me.
(2658) The nursing staff adle me feel as comfortable as possible.
(3956) The nursing staff anticipated my needs very well

Pain Management
(2490) My request for pain control was responded to quickly by nursing staff.
(2491) The medicine for my pain helped to take away#ie.
(2492) | was satisfied with the way my doctor treated my pain.
(2493) | was taught about the pain scale and how my pain would be managed.
(2569) | was adequately prepared to manage my pain at home.

Patient Safety
(3311) Staff checked ymame before giving me medication.
(3312) Staff washed their hands or used hand sanitizer before caring for me.
(4029) Staff confirmed with me what procedure | was going to have.
(5009) | was given a list of my current medicines before | lefhtimpital.
(5014) My family and | were taught how to report any safety concerns we had.

Physician Care
(1) My doctor(s) showed concern and sensitivity to my needs.
(2) My doctor(s) answered my questions about my health.
(3) I was given thehance by my doctor(s) to provide input to decisions about my healthcare.
(4) I received the right amount of attention from my doctor(s).
(6) My doctor explained my illness or treatment in a way | could understand.

Problem Resolution
(818) RMH Healthcare staff tried their best to help me if there was a problem.
(819) My need was taken care of promptly and to my satisfaction if there was a problem.
(1880) I had no significant complaints or dissatisfactions while at RMH Healthcare.
Visitors/Family
(38) My family and visitors received the help they needed while | was in the hospital.
(39) My family was kept well informed about my condition.
(40) My family and visitors felt safe while they were at the hospital.
(41) Visiting hours wre acceptable to my family and friends.
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Appendix B: UVA IRB Approval/Study Hospital Approval

'ERSITY
/IRGINIA Institutional Review Board for Health Sciences Research

IRB-TISR

[ INFORMATION ABOUT THIS FORM

. This form is to determine if UVa personnel are or are not considered to be working as an Agent* for
UVa on this project.
. IFit is determined that UVa personnel are considered to be working as an Agent* for UVa the study

team will be required to submit an additional submission to the IRB-HSR, unless the project is

determined to not involve human subject research. See Determination of Human Subject Research

Form
*Agent- all indn iduals (including students) performing institutionally designated activities or exercising
institutionally delegared authority or responsibility. ,

IRBHS Riwvirginia.edu for pre-review.

de.

Name of Individual to be Working on Project:
Email:

Phone:

UVa Messenger Mail Box #

Project/Protocol Title if Known:

Explain your role in the project:
(200 words or less)

Explain the reason for traveling to the outside
institution.

Website: http:/lwww.virginia.edulvpr/irb/hsrl/index.htm| —’

Phone: 434-924-2620 Fax: 434-924-2932 Box 800483

Version date: 01/22/13
Page 1 of 2
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