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ABSTRACT
REBECCA K. AULBACH
NURSES’ PRACTICES WITH BLOOD TRANSFUSIONS IN MEDIQASURGICAL
PATIENT CARE UNITS OF ACUTE CARE U.S. HOSPITALS
THE STATE OF THE SCIENCE
AUGUST 2013
Blood transfusions occur in all areas of a hospitth nurses at the point-of-care
responsible for specimen collection, blood admiatgin, patient surveillance, and
adverse event reporting. Unfortunately there iswacfy of nursing research on blood
transfusions. The purpose of this study was tordesthe state of the science of
medical-surgical acute care nurses’ practices blibd transfusion therapy. Seven
research questions addressed the comprehensive gtoprses’ involvement with blood
transfusions. Data was collected via a valid ahidbke web-based surveiurses’
Practices with Blood Transfusions: Medical-Surgiéaiute CareA random selection of
U.S. hospitals with a nurse executive who was a lpeeraf the American Organization
of Nurse Executives was recruited via postal let@ere survey was completed per
hospital with 148 hospitals responding (18.3% respaate).
Nurses’ practices in transfusion processes aréasiacross the country. The
hospital’s transfusion policy was the most influahsource of information for nurses

because it specified nurses’ transfusion practidgesitations in surveillance of the

medical-surgical patient with a blood transfusicgrevdue to the lack of current



information on transfusion reaction symptoms ineltith the education programs,
delegation of transfusion vital signs to non-liceshstaff that were not educated on
symptoms of a transfusion reaction, and transportaf patients with blood infusing to
tests and procedures. Hospitals were in the praxdfessopting electronic technologies to
reduce or eliminate wrong-blood-in-tube errors oomg blood administered
mistransfusion errors. Nurses need to collaborite thve transfusion service to update
the transfusion policy and the blood transfusioncation programs; include non-
licensed staff in compulsory blood transfusion edion; and closely evaluate the
capabilities of an electronic documentation systentnuly match the patient to the blood
product. This descriptive study is a foundationftdure research of nurses with blood

transfusions.
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CHAPTER |
INTRODUCTION

Blood transfusions can be lifesaving for bleedmagjents following trauma or
during cardiopulmonary bypass (Despotis, Eby, &ibyB008), for patients with
leukemia, other cancers, sickle cell disease, skalaia, and for patients who are
critically ill. Blood transfusion is the most fregjot inpatient hospital procedure in the
United States (U.S.) and occurred in over 10% sphalizations that included at least one
procedure in 2009 (Wier et al., 2011). This tratlesl@ao approximately 24 million blood
product units transfused each year in the U.S..(Department of Health & Human
Services, 2011). The vast number of transfused wloiés not negate the verity that
transfusion of allogeneic blood, donated from someeather than the recipient, is a
liquid organ [living tissue] transplant with manlnical risks (Spiess, 2007).

The drive to improve the safety of blood transsasiin the U.S. has galvanized
organizations and the U.S. government to bolstgr transfusion safety initiatives. On
April 25, 2011, the U.S. Department of Health andvtdn Services’ posted a notice in
theFederal Registeaffirming the growing importance of biovigilancedarequesting
information on “identifying research needs; propgsand conducting short and long-
term research studies; identifying knowledge gaps prevent effective surveillance or
reporting; [and] proposing strategies for closingse gaps” (p. 22901). Although the
decision to transfuse rests with the physicianaitteal transfusion outside of the

1



operating suites is conducted entirely by the nuise is at the point-of-care and
therefore has an essential role in patient safgting a blood transfusion. Nurses have
an opportunity to provide essential contributioms$hie national transfusion safety
initiatives and to nursing science by conductirggeech that is focused on the gaps in
transfusion knowledge, surveillance, and reportiagsfusion adverse events.
Problem of Study

Despite decades of nurses’ involvement with blvadsfusions, there is scant
research to describe the practice of nurses akies to blood transfusions (Fitzgerald,
Hodgkinson, & Thorp, 1999; Row & Doughty, 2000).efdverwhelming majority of
articles in the nursing literature that focus ooda transfusion described case studies and
provided education on recognizing transfusion reast but are not reports of research
involving nurses and blood transfusions. Within It sixteen years, only 14 research
articles were identified that describe the bloaths$fusion knowledge and practice of
nurses, and 12 were conducted in countries otherttie U.S. This gap in the research
literature is most noticeable for U.S. nurses’d¢fasion practices. Key zones of transfusion
safety are directly related to the nurse’s intéoastwith the patient at the point-of-care
(W. H. Dzik, 2007), yet the scope of the nurseke tas not been described. Once a
comprehensive description of the nurses’ role witiod transfusions is known, subsequent
studies can be designed to appropriately addrgsadgeects of transfusion safety including
adverse reaction recognition by nurses and efeeeilucation of nurses on transfusion

therapy.



Rationale for the Study

The justification for this study is the paucityrafrsing research in the U.S. on
blood transfusion practices, the national focusransfusion safety including adverse
event reporting, and the emerging innovations ¢éhitelogy that have the potential to
enhance transfusion safety. Although many advanadsnor-screening and blood testing
have made the U.S. blood supply very safe, recordatems for further improvements in
transfusion safety consistently point to a safetg-on the administration process, a
process that is primarily within the domain of nogs
Nurses Transfusion Practices

The importance of patient assessments duringadlifansfusion is universally
acknowledged but practices differ based on leveboé. A majority of transfusions
occur in high acuity areas such as intensive caits and operating suites where a nurse
or physician is present for constant observatianversely, in the medical-surgical acute
care units the nurse-to-patient ratio is higher paients in private and semiprivate
rooms are not directly visible to the nurse for dleation of the transfusion.
Additionally, the use of non-licensed nursing dssits to obtain vital signs is a common
practice in many institutions (Baffa, 2011). Lintitens in surveillance in non-acute settings
and the use of non-licensed nursing assistantsteonotransfusion vital signs support a
study of nurses’ transfusion practices in medicaggal acute care areas.

Within the last sixteen years, only 14 reportgesiarch and ten quality audits or
quality improvement projects were identified thascribe the blood transfusion knowledge

and practice of nurses. The nursing research wamply conducted in countries other
3



than the U.S. that included studies from Austr&lianada, France, Jordan, Iran, Scotland,
Turkey, Uganda, the United Arab Emirates, and thitedd Kingdom. The distribution of
articles from many areas in the world affirms thdininistering blood transfusions is a
widespread nursing practice. Only six articles abstracts were identified that evaluated
the knowledge and practice of U.S. nurses with dbkwansfusions, and a mere two were
published in nursing journals. Houck and Whitef(2807) conducted a quality
improvement evaluation of the use of infusion purigpdblood transfusions through
peripherally inserted central catheters (PICC)@mtluded that the bedside technology
was safe, saved time, and cost-effective. Thedlifigs were published in tli®urnal of
Infusion NursingAdams and Tolich (2011) interviewed twenty-ongguds regarding
their transfusion experiences and concluded thagrgs lacked information, that
brochures were insufficient, and that interactiothwurses was most helpful in
reassuring and educating patients. Their qualéatgearch findings were published in the
American Journal of Nursing

U.S. nurses’ practices with blood transfusionreoedescribed by means of nursing
research but by quality audits and research spedsmy medical transfusion societies
and then published in the medical literature, duhe sphere of information accessible to
nurses. The qualitative research of Heddle ek8ll?) was designed to understand the
pretransfusion checking process from the perspectithe nurses from five countries
that included the U.S. The findings of this reshare rich in providing an appreciation

for what nurses’ perceive about their importané rai administering blood transfusions.



Three quality improvement projects evaluated WdiBses’ transfusion practices and
were reported ifransfusion Saxena, Ramer, and Shulman (2004) directly obge982
blood transfusions administered by nurses in a@ala hospital. Over a period of 51
months improvements were observed in compliande pvigtransfusion identification
processes and patient observations including siggls during the transfusion. The
underreporting of transfusion reactions was thegaaf two quality reports. Transfusion
reactions were underreported by 50% in a singleitedsevaluation of 58 transfusions
(Narvios, Lichtiger, & Newman, 2004), and by 47%aimulticenter audit of 3024
transfusions (Thomas & Hannon, 2010). Narvios ef24l04) credited the experience and
training of the nurses in recognizing and respogdinthe signs and symptoms of
transfusion reactions even though the physiciaseho not report the occurrence to the
transfusion service. Conversely, from the retrospeceview of 3024 transfusions
episodes Thomas and Hannon (2010) concluded thalithcal staff [nurses] were the
source of the safety concerns for not recogniziegdinical signs of a transfusion
adverse event.

No studies of U.S. nurses’ transfusion knowledgeaspital-based education on
transfusions were identified. Nurses as the bedsatsfusionists have a critical role in
transfusion safety yet their blood transfusion klealge and practice is inadequately
studied in the U.S.

National Focus on Transfusion Safety
Multiple national groups address the safety obtltransfusions in the U.S. The

Center for Biologics Evaluation and Research (CB&Rhe Federal Drug
5



Administration (FDA) oversees the safety of thedolgupply in the U.S with multiple
initiatives including strict donor screening, blo@gting, and the requirement for
machine readable barcode labels on each unit ofiileat identifies the donation
facility, the donor, the product, and the donor AB@I Rh (U.S. Department of Health
and Human Services, Food and Drug Administratient€r for Biologics Evaluation
and Research (2010). As a result of these inigatithe U.S. blood supply is one of the
safest in the wrld. The AABB authors th€ircular of Information for the Use of Human
Blood and Blood Componerdsd establishes the standards of practice for damar
patient safety (AABB, 2009). The Joint CommissioNational Patient Safety Goal 1 was
strengthened in 2009 to state, “eliminate transfusirrors related to patient
misidentification” (The Joint Commission, 2011).dMibnally there are national

affiliation groups such as The University Healtlec@onsortium (UHC) that have listserv
groups focused specifically on transfusions safatyformance improvement, and
education.

The establishment of the U.S. Biovigilance Netwoykhe AABB and the Centers
for Disease Control and Prevention (CDC) was aromant leap in advancing the
national focus on transfusion safety. The missioth@® U.S. Biovigilance Network is to
identify risks and develop strategies to enharexesfusion safety, strategies that include
educational activities to promote safer transfusiGhABB, 2011). A key part of this
network is the Hemovigilance Module of the NatioH&lalthcare Safety Network
(NHSN) which was launched in 2010 to provide aoral database for transfusion

adverse event reporting. The underreporting of esdviEansfusion events first to the
6



hospital transfusion services and second to amaltaatabase is widely accepted (U.S.
Department of Health and Human Services, AprilZ8,1; Vamvakas & Blajchman,
2009). The rate of reported adverse transfusioctioges in the U.S. in 2009 was only
0.25% (2.5 per 1,000 units transfused), considgdaller than the rates reported from
other countries (U.S. Department of Health & Hur&amvices, 2011). The report
Biovigilance: Efforts to Bridge a Critical Gap inaflent Safety and Donor Healttrew
attention to this critical gap of underreportingadfverse transfusion events, a gap that
hinges on the nurse’s clinical recognition of agptial transfusion reaction (Public Health
Service (PHS) Biovigilance Working Group (BWG), (). Despite a strong national
focus on transfusion safety that has made the lo8d supply the safest in history as a
result of donor screening, blood testing, and msamprovements in the transfusion
services, a safety gap remains at the point-ofr.wliere the nurse is directly involved in
the transfusion process.
Innovations in Blood Transfusion Administration

Innovations in transfusion medicine and in nurdiage the potential to improve
patient safety. Technological advances in matcthegcorrect blood product to the
correct patient with barcode scanning, radio-freqygRFID) tags, or BloodLoc caps
that require a patient identification code to uklaend the use of smart infusion pumps
are recognized as improving transfusion safetii@bedside (Dzik, 2003). The use of
pneumatic transport systems decreases the blobdamieyance time to the clinical area
(Massachusetts General Hospital, 2005). Knowledtgead to blood transfusions and

hemovigilance has increased, and as a resultdirerse symptoms and types of
7



transfusion reactions have expanded (U.S. CenteBi$§ease Control and Prevention,
2011). Online learning is available for ongoingrjtinuing] education of nurses. Despite
advancements in safety technology, scientific keolge, and education platforms, the
diffusion and adoption of innovations in healthecaccurs at a slow pace (Balas &
Boren, 2000; Berwick, 2003). Identifying the propom of transfusion innovations
adopted into nursing practice is important in dibseg the state of the science of U.S.
nurses’ blood transfusion practices.
Rationale Summary

Thomas and Hannon (2010) linked the national facusiprove transfusion safety
in the U.S. with the need to address the knowleahgkeperformance gaps of the bedside
transfusionists, the nurses, yet a description.8f durses’ preparation and practices with
blood transfusions is lacking. Research is neededldress the gap in the literature
related to the important role of nurses with blo@ehsfusions in the U.S. and to validate
or refute the findings of quality reports on nuidemnsfusion practices. A comprehensive
description of nurses’ practices with blood trasgias will identify the state of the
science of U.S. nurses with blood transfusiongrimfnurses of opportunities to improve
care of the patients receiving a blood transfusieatablish a foundation for focused
observational and interventional studies relateguices and blood transfusions, and
contribute to the worldwide perspective of the imgot role of nurses with patient safety

related to blood transfusions.



Theoretical Framework

The theoretical framework for this research isretteRogers’ diffusion of
innovations theory which explains the spread of ideas, technology, and practices
within a group. An innovation starts as an invemtid thought, technology, or practice
that is progressively shared through various comaation networks among members of
a group. Over time the innovation is tried anddbesequences, both favorable and
unfavorable, are evaluated until a decision is madelopt or reject the innovation. The
adoption of an innovation does not occur withinwiele group at one time, but slowly
gains acceptance with innovators and early adopteosporating the innovation at the
beginning, followed by the early majority, then tage majority, and finally the laggards
who persisted in resisting the change (Rogers, ;2R0Binson, 2009; University of
Twente, 2010). The progressive adoption of an iation is analogous to a progressive
change in a nursing or healthcare standard ofipeact

Adoption is the decision to implement an innovato®cause it is the best course of
action and assessed to be a good fit for the iddalj group, or organization. The
assessment is based on subjective perceptionsithyahave a stronger influence than the
weight of scientific merit on the decision to adoptdrop the innovation (Estabrooks et
al., 2006). Rogers (2003) identified five perceiatlibutes of an innovation that account
for 49-87% of the variance in the rate of adoptd@an innovation and are considered the
generalizations of the diffusion of innovationsahge These influential attributes are
relative advantager better than current practiaampatibilitywith the current system

including structure, values and practicesmplexityor difficulty to understand and to use
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which is alternately described sisnplicityto understand and to use (Frazer, n.d.;
Robinson, 2009)estabilityor the ability try it in stages or modify the inragion; and
observabilityor the extent to which the change and its’ im@aetvisible to others
(Rogers, 2003). Three clusters of influence coteeldth therate of adoptionor the rate
of spread of a change: “(1) perceptions of the wation; (2) characteristics of the people
who adopt the innovation, or fail to do so; andd@ptextual factors, especially those
involving communication, incentives, leadershipd amnagement” (Berwick, 2003,
p.1970).

Reaching this decision requires progressing thrdahg innovation-decision process
over a period of time during which information abthe innovation is sought after, and
the advantages and disadvantages are progressualyated until a sense of certainty
about a decision to adopt or reject the innovasaeached. Integration of the innovation
into the routine practices of the group occurs aviien confirmation of the innovation is
affirmed. Throughout the decision-making procelss,methods and sources of
communication have a robust impact on the proldgithiat an innovation will be
adopted (Wejnert, 2002). Rogers (2003) used the Bdfusion Model to explain the
importance of external and internal communicatithiag occur over a period of time to

the innovation-decision process.
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Adoptions Due to Adoptions Due to
Mass Media = Interpersonal
Communication

pm E

Time —

Figure 1 The Bass Diffusion Model illustrates the increhsgluence of face-to-face
communications over time in the decision to adopihaovation.
Source: Robinson (2009) as reproduced in Rog@&3j2ased on Mahajan, Muller, and
Bass (1990) (see Appendix A for permission for ofsthe Bass Model figure)
Mass communication methods such as use of thenktteand information from sources
external to the local social system including indihals, organizations, and regulations
are most influential during the knowledge stageilevinternal peer-to-peer
conversations, peer networks, and the influenagofion leaders are more important at
the persuasion stage. The local change agentsaaekiegpers also influence opinions as
well as the decision regarding adopting an innave{Rogers, 2003; Robinson, 2009).
The diffusion of innovation theory is supporteddyer fifty years of social science
research and is gaining relevance in healthcareniBle, 2003). The Institute of
Medicine (IOM) and Robert Woods Johnson FoundaiRwJ) Future of Nursing
Initiative advocate the use Rogers’ theory as méaork to not only evaluate the rate of

spread and incorporation of evidence-based knowledd practices into healthcare

routines but also to orchestrate the innovatiorpido process (Green, 2011). Rogers’
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diffusion of innovations theory is an appropriaderidation of for this descriptive study
of nurses’ practices with blood transfusions asgbgnizes that innovations encompass
any information, process, or technology that icpmed as new by a person, group, or
hospital. Roger’s theory also acknowledges thabvations are not adopted by an entire
group at one time, but gradually become incorparatt® customary actions of a group
over a period of time.
Assumptions

The assumptions underlying this research pertaimélae accuracy of responses and
the use of Roger’s diffusion of innovations theasya foundation to describe the
adoption innovations in blood transfusion practidédsere were three assumptions
fundamental to having confidence in the accuraahefresponses and therefore
reliability of the data.

1. American Organization of Nurse Executives (AONE)mbers are likely to
support nursing research as part of their leaderste to advance nursing
practice and patient care.

2. The reported responses by a single nurse respoftdenthe hospital will
accurately represent the customary transfusiortipescon medical-surgical
acute care units and not practices from otheradirareas of the hospital such
as critical care or the operating suites.

3. The nurse respondent will seek out informationpesonally known to him

or her in order to provide an accurate response.
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There were two assumptions fundamental to thetiB®ger’s diffusion of
innovations theory as a foundation to describeatt@ption of innovations in blood
transfusion practices.

1. Reported practices of technological or processvations, or new transfusion
information are analogous to adoption of an inniovat
2. The innovation-decision process of communicatioth @iffusion of the
innovation within the organization preceded theorégrl adopted practice.
Research Questions

The following research questions guided this dpson of the state of the science
of blood transfusion practices of nurses in medscaical patient care units in U.S.
hospitals.

1. What are the reported blood transfusion practi¢esises in medical-
surgical patient care units in U.S. hospitals?

2. What innovations in technology and processes haea hdopted by nurses in
medical-surgical patient care units in U.S. hosghta

3. What education content and methods of communicatierused in the
hospital-based preparation of medical-surgical @aiend nursing staff related
to the administration of blood products?

4. What internal and external sources of informatidiuence the
communication and diffusion of blood transfusioagtices of nurses in

medical-surgical units in U.S. hospitals?
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5. How are patients and their families instructed d@lsymptoms to report
during a blood transfusion in medical-surgical @atiicare units in U.S.
hospitals?

6. Do reported blood transfusion practices, adoptionmovations in
technology and processes, hospital-based nursanatem, sources of
influence, or patient and family instructions diffeased on hospital size?

7. Do reported blood transfusion practices, adoptionmovations in
technology and processes, hospital-based nursanatem, sources of
influence, or patient and family instructions diffeased on Magnet status?

Definition of Terms
Variables in this study will be defined as follows:

1. Blood transfusion practiceBlood transfusion practices encompassed
procedures, interventions, processes, and usesdpeel as specified in
hospital policy and/or reported as being carrietimthe clinical
environment. In this study, blood transfusion prs included transfusion
orders, blood specimen collection, transportingplproducts, vital signs
frequency and parameters, transfusion verificghi@tedures, handoff
communications, and notifications of suspectedsfigion reactions as
identified in responses to Questions 7-18, 20-21 33-35, 42-44, and 66- 67,
and 69 of the survelMurses’ Practices with Blood Transfusion: Medical-

Surgical Acute Care.
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2. Hospital:A hospital included any acute care institution wenpgamary
function was to provide diagnostic and therapesgiwices for a particular or
general medical condition. The term hospital wausive of investor-owned
and not-for-profit; local and state governmentatand urban; free-standing,
system, and network community hospitals; and tewchnd non-teaching
hospitals (American Hospital Association, 2012)SLhospitals were those
located in states, territories, and commonwealthleoUnited States and
those located in the District of Columbia. In thiady, hospitals were
described according to the responses to Questidnasf the surveWNurses’
Practices with Blood Transfusion: Medical-Surgiéadute Care.

3. Magnet recognitionMagnet recognition is awarded to “health care
organizations for quality patient care, nursingedbernice and innovations in
professional nursing practice” (American Nursesdergialing Center, 2012).
In this study, hospitals were classified as magospitals if they responded
affirmatively to Question 5 on the survlyrses’ Practices with Blood
Transfusion: Medical-Surgical Acute Care

4. Innovation:lnnovation is any technology, process, or inforomathat is
perceived as a new.

a. Technologyinnovations:n this study technology innovations were
devices and technologies used in the administratidthood products
that are designed to enhance safety. These tedicalannovations

included computerized provider order entry (CPQigjpmated
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systems for transporting blood products to thei@dinarea such as
pneumatic tubes and robots, vending machines pedse blood,
thermal coolers to store blood for up to 24 hounsavenous volume
pumps for infusion rate control, specimen collatherification
equipment, positive patient identification (PPIugment, electronic
transfusion verification scanning equipment, blewttbands, and
automatic devices for vital signs and use of poldenetry as
identified in responses to Questions 6, 22-28320and 36-41 of the
surveyNurses’ Practices with Blood Transfusion: Medicakcal
Acute Care.

b. Process innovation# this study, process innovations encompassed
handoff communication, number of staff requireddt@ctronic
pretransfusion verification, double check at theapof blood product
issue, hemovigilance reporting, employment of thasisn safety
nurses, and nurse representation on the Transfasiomittee as
identified in responses to Questions 19, 29, 68,4172 of the
surveyNurses’ Practices with Blood Transfusion: Medicakcal
Acute Care.

5. Adoption: Adoption is the decision to incorporate the newvdealge,
process, or technology into practice. In this stdioption was the report of a

blood transfusion technology or process innovasisefined above.
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6. Education contenE&ducation content is theeibjects or topics addressed in an
education offering. In this study, education cohteoluded hospital
procedures, transportation of blood products, egaig for blood transfusion,
types of blood products and filters, infusion rades duration of infusion,
symptoms of transfusion reactions, patient manageoh&ing a transfusion
reaction, types of transfusion reactions, bloodseovation, blood wastage,
and responsibilities during a transfusion reactisndentified in responses to
Questions 47-54 of the survBjurses’ Practices with Blood Transfusion:
Medical-Surgical Acute Care.

7. Education method€ducation methods are planned processes to acampli
an education goal. In this study, education methhocdsded online modules,
video, classroom presentation, in-service, reathiegransfusion policy, self-
learning module with content in addition to thensfusion policy,
competency validation skills station, simulatiortwdiscussion, case studies,
blended learning, who receives blood transfusiarcation, and frequency of
blood transfusion education as identified in regesto Questions 45-46, and
55-58 of the surveiurses’ Practices with Blood Transfusion: Medical-
Surgical Acute Care.

8. CommunicationCommunication is a process of sharing informatietwieen
two or more people so that each view or positicapigreciated and a mutual

understanding is reached. Diffusion is a subsebofmunication about
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something perceived as new and is strongly infladrxy the methods and
sources of information.

a. Internal sources of communication influence. I1s thtudy, internal
sources of communication influence were those withe hospital
that included hospital policy, clinical nurse sgadists or nurse
practitioners, nurse education specialists, nureagers, nurse peers,
physicians, staff from the transfusion servicelood bank,
transfusion safety medical officers, and transfusafety nurses as
identified in responses to Question 58 of the suNerses’ Practices
with Blood Transfusion: Medical-Surgical Acute Care

b. External sources of communication influenEgternal sources of
influence are those outside the hospital incluted®ABB, the
Circular of Information Google and other general search engines,
members of an online professional listserv or grgagprnal articles,
Medscape (free weekly electronic newsletter, osmgreducation CE,
etc.), subscribed online sources such as Mosbys&kil Nursing CE,
textbooks, webinars on blood transfusions, andratiternet sources
as identified in responses to Question 59 of timeestNurses’
Practices with Blood Transfusion: Medical-Surgié¢alute Care

9. How are patients and family instructed about symmst¢o report during a
blood transfusionHow are patients and family instructed on sympttons

report during a blood transfusion is a communicatieethod of patient and
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family teaching. In this study, how are patientd &milies instructed about
symptoms to report during a blood transfusion idellifrequency of use of
verbal and of printed instructions, and develogehe blood transfusion
pamphlets or information sheets as indicated byaeses to Questions 61 to
65 of the Patient and Family Instructions sectibthe surveyNurses’
Practices with Blood Transfusion: Medical-Surgié¢alute Care
Limitations
The limitations present in this study that posalleimges to describing the state of
the science of U.S. nurses’ practices with bloadgfusion included:

1. Membership in the American Organization of Nursedétxives (AONE) is
not a requirement for the position of Chief Nurs@fficer and therefore the
study population may not include every acute caedioal-surgical hospital in
the U.S.

2. The nurses’ practices may have been reported anubserved.

3. The length of time required to obtain informatiorght have decreased the
number of completed questions or surveys.

4. The unidirectional progression of data entry indP&ata prevents returning
to a previous web-based survey page; questionslmeusmtswered in sequence
without the ability to modify a previously answerggestion (PsychData™,

LLC, 2006).
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Summary

Nurses have been caring for patients receivingbteansfusions for decades yet
there is sparse research to support their rolaimstusion therapy. The primary sources
for describing blood transfusion practices of Lh&.ses are from performance
improvement audits by non-nurse groups. The impodaf patient assessments during a
blood transfusion is universally acknowledged lracpces differ based on level of care.
Nurses on medical-surgical acute care units hagedpportunity for direct patient
observations during the course of a transfusion gaients in higher acuity areas. This
supports a study of nurses’ transfusion practicesedical-surgical acute care areas. The
U.S. national focus on blood transfusion safetyistifaceted with many
accomplishments in providing a safe blood supplghenU.S., but the necessity to
improve bedside adverse transfusion event recognand reporting with the need for
transfusion education for nurses is consistentiplighted. There is an explosion new
knowledge, transfusion processes, and technolagyirtipact transfusion practices of
nurses. Using Everett Rogers’ diffusion of innowas theory as the foundation for this
research, a description of medical-surgical acate aurses’ transfusion practices and
the spread of innovations that impact the nursag'sfusion practices were studied.
Subsequent studies will be able to use the degergbf nurses’ transfusion practices to
design research that addresses the process ofadeaction recognition as well as

educational interventions to improve transfusioowledge and safe practices.
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CHAPTER I
REVIEW OF THE LITERATURE

This chapter is a review of the literature relatedurses’ practices with blood
transfusions. The literature search encompassddsh#6 years so that it would fill in
the gap since the review by Wilkinson and Wilking2001) published in thdournal of
Clinical Nursingon error and blood transfusions reported in tlegdiure from 1989 to
1996. The initial searches in the databases of GHINAPubMed, and the AHRQ Patient
Safety Network used many key words and key wordsoations including blood
transfusion, adverse effects, transfusion reactiarsing, education, complications,
patient education, transfusions errors, hemovigganon-licensed nursing personnel,
safety in transfusion therapy, electronic trangfasierification, barcode technology, and
positive patient identification (PPID). Registratiwith PubMed for notification of new
articles pertaining to nursing and blood transfasdentified pertinent articles that were
available online prior to print publication. A rew of references cited in other articles
was valuable in the identification of pertinenteasch and expert opinion literature.
Google searches pointed to important articles @mddvigilance groups in the United
Kingdom. A search in ProQuest Dissertation and &hégentified two relevant master’s
theses, one ethnographic research and the otherited research on nurses and blood
transfusion. Subsequently a search within the JS@&@BRbase provided a historical
foundation for nurses’ involvement in blood trars@uns. A limitation to the literature

21



search was the requirement that the each idenafigcle or abstract had to be available
in English.

In this review of the literature, thestorical perspectiveection provides support
that nurses in the U.S. have been involved in btomasfusions for decades and that
administrative errors involving the nurse have besmognized for over 50 years. The
section omursing practice and transfusion safétgludes the single review article of
studies published from 1989 to 1996, the resealevant to nursing practice and blood
transfusion therapy published in English from 1892012, and relevant quality reports
that supplement a description of nurses’ transfupractices. The section patients
synthesizes the literature on patient’s perceptadridood transfusions and of the nurses
who care for them during the transfusion. The sgbeet sections review the literature
related to content germane to the suMeyses’ Practices with Blood Transfusions:
Medical-Surgical Acute Car& he section oeducation of nurses on blood transfusions
provides a review of the nursing literature ontibeses’ blood transfusion knowledge
evaluated by research and relevant quality replogtsreport proportion of nurses who
receive education on blood transfusion. The seaidmemovigilanceaddresses the
United States (U.S.) focus on hemovigilance repgrin the U.S, the underrecognition
and underreporting of transfusion reactions, aedettpanded list of types and symptoms
of transfusion reactions. The sectiontechnology and safety innovatioreviews
devices and processes within the practice sphemarsing that improve safe
transfusions. This chapter supports the integtal@bnurses with the high-risk and

multifaceted processes of blood transfusion therapy
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Historical Perspective

In the U.S., the recognition of blood transfusasna lifesaving therapy began in
1917 when the U.S. entered World War | and useddtmansfusions to treat American
combatants (Bradbury & Cruickshank, 1995; Zaryckamsiano, Paunovic, & Bell,
2008). Nurses have been instrumental in the canoahded soldiers since the 1850s as
a result of the efforts of Florence Nightingalehe Crimea and Clara Barton in the Civil
War. It is therefore plausible that nurses wersg@néand possibly assisting with the
transfusion of blood at its inception in World Waalthough the scope of the nurse’s
assistance is unknown. As early as 1923 Lulu $tir@B23) described the technique of
blood transfusionstated that “transfusion of blood has become almost entirely a ward
procedure and only occasionally an operating roerfopmance” (p. 738). Highly skilled
operating room nurses set up the equipment, adststephysician, and watched the
patient for a reaction as well as the donor’s comali Recognition of the role of nurses
with blood transfusions is found in textbooks anttkes written by nurses beginning as
early as the 1930s. Woolf's textboBkinciples of Surgery for Nursesscluded a section
on transfusions (1930). Frances Burgess (1937Yibesica transfusion cart with all
necessary equipment for administering a blood tusien on the wards; the practice was
more commonly performed in the operating rooms.lleieleimann (1938) described
two methods for blood transfusion, the two-syringethod and the citrate method, and
stated “although the procedure itself is carrietlyuthe doctor, nevertheless much
responsibility, in the transfusion of blood, resith the nursing staff” (p. 408). Kenneth

Lemmer (1938) acknowledged the importance of ngraiith blood transfusions with his
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article that described the process for ABO crosgzhmiag, the indications and
contraindications for transfusions, and unfavorab&etions. Alice Hartley (1940)
published a comprehensive article titdrsing Care in Blood Transfusiotisat

included an overview of blood transfusion procedumedications, ABO compatibility,
and transfusion reactions. The article identifiecbmpatibility of blood as the main
cause of a transfusion reaction, stated that thg gamptoms of reactions occur after
only 50 to 100 cc of blood, and listed common tfasien reaction symptoms. These
symptoms continue to be recognized as indicatidé@ast@nsfusion reaction and therefore
remain an important focus for nursing observatidie importance of nurses in blood
transfusions is evident from these very early mations.

The evolution of role of the nurse with blood sarsions was described in the
historical analysis of a Canadian hospital (Toni®98). Authenticity and accuracy of
the historical data was established by oral hisitwigrviews of nurses who had been
students, practicing nurses, or educators duriagithe under study; by a rich source of
archival material that included artifacts, lectnoges, examinations, photographs,
scrapbooks, yearbooks, procedure and policy manalaisinae association newsletters,
administrative correspondence, meeting minutesaandal reports; by a literature
review of nursing and allied fields for articles lblood transfusion during the historical
period; and by a historiography on blood agenameslaboratories in Canada. From 1924
to 1947 blood transfusions were performed by plgsgand nurses provided assistance
with the complex procedure. The nurse’s role waspsand cleanup of equipment, as

well as preparation and management of both thafuaion recipient and the donor.
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From 1947 to 1970 select nurses became membelsad Beams who were
acknowledged for their advanced knowledge and skili intravenous technologies
including blood transfusions. As demand for trasgfos increased, the administration,
assessment, and monitoring of blood transfusione slgifted to bedside nurse. From
1970 to 1990 transfusion therapy was incorporased ldasic competency within the
scope of practice for nursing.

The important role of nurses in preventing eriorsansfusion by proper labeling
the blood samples and matching the blood unitegtitient was reported as early as
1955. Rath (1955) acknowledged that patients msyyored incorrectly to yes/no
guestions regarding their identity and thereforeses are obligated to make certain that
the transfusion requisitions and tube of blood $entross-matching are correctly
labeled with the patient’s identifying informatidn. response to a fatal blood transfusion
reported in thé®aily Telegraphnewspaper in the U.K., Osborn (1967) acknowledged
that clerical errors lead to incompatible ABO triaissons and hospitals vary in how
patient identification is safeguarded relative lmoll transfusions. He recommended a
new process of a three label/color coded systertrdosfusion verification that involved
nurses in the checking procedure. This markedrtip@itance of process and technology
improvements to advance the safety of blood traisifis, a practice that centers on the
role of the nurse.

Nursing practices related to the transfusion obtlproducts have evolved over
time and began with providing technical assistdndée doctor and progressed to nurses

administering transfusions as a routine practicel990, a nationwide guideline for U.S.
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nurses was established by the National Blood Resdaducation Program's Nursing
Education Working Group, with representatives fithi Red Cross, Oncology Nursing
Society, two major university medical centers, aversity nursing program, the
Department of Transfusion Medicine from the Natidnatitute of Health, and the
National Heart and Blood Institute. Two seminal lpjzdiions emanated from the
Working Group.Transfusion Therapy Guidelines for Nurg¢€allery et al., 1990), a
National Institute of Health publication, was tlmstfand remains the only U.S.
government sponsored guideline specifically forsearon blood transfusion therapy; the
guideline is no longer available. The guidelineer@d ABO and Rh compatibility,
transfusion options, different blood componenemndfusion reactions and administration
procedures. The Working Group authored a four guditle in theAIJNin 1991 in an
effort to educate a large number of U.S. nursetheryuidelines; continuing education
credit was offered as an enticement (National Bleedource Education Program’s
Nursing Education Working Group, 1991a, 1991b, £9811991d). The importance of
errors contributing to transfusion reactions waegaized in the second article
Preventing and Managing Transfusion ReactidB8sudies have shown that the primary
sources of hemolytic transfusion reactions are agtnative errors in specimen
collection and labeling, and errors in identifyipgtients” (1991b, p. 50). Subsequent to
theTransfusion Therapy Guidelines for Nurg€sllery et al., 1990), the universal
guideline for blood transfusion endorsed by the.dé&ernment for nurses and all
healthcare disciplines has been @iecular of Information for the Use of Human Blood

and Blood Componen{&ABB, 2009).
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Nursing Practice and Transfusion Safety

The transfusion practices of nurses and patidatysare integrally linked. With the
exception of the operative services, once a blgoduyzt is issued from the transfusion
service, the nurse is responsible for the bloodiadtmation, the clinical assessment of
the patient, and prompt recognition of adversearses that require immediate
intervention; these established practices have lveplace for decades. Three zones of
error in blood transfusions are described by W.EK[P2007), patient identification (ID)
along with pretransfusion specimen labeling, theisien to transfuse, and bedside
pretransfusion verification intended to match tightrblood to the right patient.
Although the decision to transfuse rests with thgsgrian, the actual transfusion is
conducted entirely by the nurse who is at the poirdare and therefore has an essential
role in patient safety during a blood transfusion.

Wilkinson and Wilkinson (2001) searched the medacal nursing literature for
research and quality reports that investigated emd blood transfusion published from
1989 to 1996. Eight articles were identified in ncatljournals and but none in the
nursing literature. Only one article was a prospeatandomized study and the others
were quality audits, a survey of hematology depantisy, and analyses of incident
reports; one analysis of incident reports was ftbenU.S. and the others studies were
conducted in Europe. No appraisal of the prospedirvey research study conducted in
Belgium was provided. Two primary content areaseweentified from the reviewed
articles. The first content area warsors associated with blood transfusianswhich

nursing failure was often identified as the sowterror and where there was a
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consensus that errors are underreported. The seocoeht area wagcommendations
for good practiceghat focused on protecting the patient from haorsing practice was
fundamental in that nursing care of the patiensepbations for a transfusion reaction,
and management of the transfusion process werategge preventing patient harm.
“Given the substantial role of nurses in the adstration of blood transfusions, they
must play their part in contributing to, and takihg lead in, these initiatives” (p. 169).
Inclusion of this review of the literature is redent in that it underscores the role of
nurses in blood transfusions, the lack of researchlood transfusion errors published in
nursing journals, and the reliance on quality auddt research to describe transfusion
practices.

The design, sample, appraisal, and major findinddor research studies are
presented as they are cited numerous times andliipta sections in the following
review of the literature on nursing practice armhsfusion therapy. These qualitative
studies strengthen multiple aspects of this papes. Appendix B for a matrix table of the
research relevant to nursing conducted in the &h8.other countries.

1. Adams and Tolich (2011) conducted a descriptivenpheenology study of
patient’s experiences with blood transfusions lelidwest hospital in the U.S.
Medically stable non-ICU adult patients who voluilyaconsented were
interviewed 24 hours post transfusion using an apeted semi-structured
interview approach. Trustworthiness was establighederbatim transcription
of the data which were reviewed by two investigatamd by use of the actual

words of the participants. Although dependabiligsmattempted by including
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patients of different ages with diverse culturathgrounds and different
etiologies for the anemia that required transfusibe sample of 21 patients
was primarily comprised of older white women; deeetiologies for anemia
were achieved. Data saturation was reached withefiént interviews. Four
themes emerged from the interviewaternalism and decision makjn

patient knowledge, blood safety and administrataong nurse’s role.

. Heddle et al. (2012) reported on a qualitative yuesigned to understand the
pretransfusion checking process from the perspectithe transfusion
practitioners, and to identify concerns and recomursafety improvements.
Theoretical sampling of nurse transfusionists 65) from six hospitals in
five countries, Canada, Italy, Norway, the U.K. dhel U.S., plus physicians
(n=7) with clinical expertise in anemia and hemagglocomprised the
sample § = 72). Trained facilitators used a discussion gticdehe focused
groups (= 12) conducted with the nurse transfusionistsfanthe individual
interviews with the physicians. Concurrent analygih constant comparison
was conducted by five members of the research teansensus was reached
on a coding scheme and a single researcher codemihplete data set. Five
main themes emerged from the dgaetransfusion checking, policy, training,
opportunity for errorandmonitoring the transfusion process

. Fitzgerald et al. (1999) conducted an interpretilenomenology study of
patient’s experiences with the preparation for adihinistration of blood

transfusions in a large teaching hospital in Auistr®ne researcher
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conducted unstructured interviews with 19 patieBeh patient was asked to
“talk about the experience of having a blood trasgi from the time they
were first told about it” (p. 595). Interview tapeere transcribed verbatim
and descriptive case studies were written basegdtient’s telling of the
experience. The in-depth interpretive process teci@s included the
hermeneutic circle, dialogue with the text, anddonf horizons. A cross-
sectional analysis of all transcriptions was usedéntify three broad themes
of information,both giving and receivinggactions both physical and
emotional; andreatment and caréAlthough no statements of generalization
were provided, the interpretation richly illumindtidhese patient’s experiences
during a blood transfusion.

4. Hyson (2009) conducted an institutional ethnogreshidy in one medical
unit of a large tertiary healthcare facility in Gala. The study focus was
transfusion safety. Transfusion practices were esieand nine randomly
selected nurses participated in semi-structureshirgws to explore their
perceptions of transfusion safety. When condudtiegfieldwork and during
data analysis reflexivity was used to identify @imereby guard against
researcher bias. Lincoln and Guba’s (1985) critenidrustworthiness and
dependability were met. Blood administration waghhy respected by the
nurses and was a strictly regulated procedure.

Although quality audits do not meet the scientifgor of research, the

overwhelming majority of published clinical pra&itindings in the field of transfusion
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medicine include direct observations of transfugoactice of nurses and reports of
utilization and outcomes of new technologies fadol transfusion therapy are quality
improvement projects or quality audits. Many repat quality audits are classic articles
repeatedly referenced in other transfusion liteeatihe methology, sample, and major
findings for four quality audit/improvement repoee presented as they were conducted
in the U.S. and are cited numerous times in tHewohg review of the literature on
nursing practice and transfusion therapy. Moshefduality reports are based on direct
observation of a large number of nurses transfusiogd or provide substantiation of a
practice issue in blood transfusion which justifiles use of these quality reports in a
description of nurses’ blood transfusion practi¢eshe following review of the
literature, efforts were made to differentiate dgyadrticles from research. See Appendix
C for a matrix table of selected quality articlefewant to nursing conducted in the U.S.
and other countries.
1. Narvios et al. (2004) conducted a quality improveteyaluation of
myelosuppression patients in a specialized oncosegyice of one hospital in
Texas who had minor transfusion reactions that \weteeported to the
hospital’s transfusion service during a six morghigad f=58). Data was
obtained from a questionnaire developed by theimgistaff and transfusion
medicine physicians, The questionnaire includeditbed component
administered, reaction symptoms, premedication,Usaloreduction filter
used, first-time reaction, physician notified witttion recommended,

transfusion resumed, and further reaction; no paysrics were provided. A
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clinical fellow from the blood bank reviewed eadtipnt’'s medical record to
confirm the transfusion reaction and course of eévurses reported 29
(50%) of the adverse events to the physician aagliysician resumed the
transfusion in 27 cases (46.6%). This evaluatidstuntiated the
underreporting of minor transfusion adverse eventle transfusion service.
. Novis, Miller, Howanitz, Renner, and Walsh (2008ported on observational
audits of transfusion practices conducted in 1982000. The more recent
2000 audit 1t = 4,046 transfusions) is presented throughoutliteisture
review as a snapshot of transfusion practicesaniis. given that 95.3%
(n=222) of the participating institutions were frahe U.S. The objective
was to measure the rate of completion of spec#icsfusion procedures by
health care workers. A standard audit tool was usedl institutions to
collect data on many measures related to patientiftccation, vital signs,
transporting blood, personnel involved with blooahsfusions, cross-checks
to match patient identification with the blood puatl and practices specified
in the hospital’s transfusion policy. No psychonwostiof the tool was
reported. The strength of this audit is that it Wwased on direct observation of
transfusion practices and that data was aggre@atedmultiple U.S.
hospitals.

. Saxena et al. (2004) reported on a plan-do-chetiP&uCA), quality
improvement project of a comprehensive assessnfiginé dolood

administration process in a hospital in CaliforAieained nurse evaluators
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directly observed transfusions £ 982;X= 19 per month) over a period of 51
months (1999-2003). A computer scan audit tool wsesl to document 21
blood transfusion process measures related tom&drconsent, physician
order, blood product request card, patient prearablood product issuance,
pretransfusion identification checks, blood adntraison, and posttransfusion
checks. No reliability or validity of the tool wasovided although the
measures were derived from the hospital’s transfugblicy and procedure.
Data was aggregated quarterly and reported viggliaphs that indicated the
trend in percent compliance with each of the 2béltvansfusion processes.
Observed compliance with safe blood transfusiootpras improved over
time although the number of months to reach sustbi®0% observed
compliance varied by process. Safety practiceBerctitical zone of error,
matching the right blood to the right patient webserved to be 100%
following 18 months of observation audits.

. Thomas and Hannon (2010) reported on the incidehtransfusion-related
adverse events identified by a medical record amitsubsequent reporting
of the adverse event to the physician and trarsfuservice. The objective
was to provide data to address the perspectivansfusion services in the
U.S. that many transfusion reactions are unrecegrénd unreported by both
nurses and physicians. The audit tool conformeshtd hospital’s criteria for
a transfusion reaction as well as to documentatfarinical recognition,

management and reporting of the adverse eventdiogaio the hospital’s
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policy requirements. Data was reported as frequandyproportion of total
adverse events, type of adverse event, eventsteeptorthe physician, and
events reported to the transfusion service. A coienee sample of 3024
transfusion episodes from multiple centers in th®. Was evaluated. Eighty-
eight transfusion events were identified with ofif/(53%) recognized as a
transfusion reaction by the clinical staff [nursas§l reported to the physician;
of these only 16 (18%) were also reported to thedfusion service. This
audit’s limitations were the lack of a uniform defion of the measures for all
hospitals and sole reliance on documentation inrtedication record. The
data supported the perspective of underrecogretnthunderreporting of
transfusion reactions. Safety concerns relatectiem monitoring were

raised.

The recent qualitative research by Adams and fi¢2011) on patient’s

experiences and Heddle et al. (2012) on transfist®m five countries highlight that

blood transfusion is a current and relevant issu@tirses. The administration of blood

products, a transplant of living liquid tissuespie of the highest risk procedures

performed by nurses. Additionally since patients@assive participants in the

transfusion process, the nurse has a criticalasle patient advocate. Although nurses

are highly accountable for the safe blood proddatiaistration process, substantiation

of the practice of U.S. nurses relies on qualityitsuby non-nurses. It is time for nurses

to comprehensively describe the practice of nungtsall aspects of blood transfusion
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Pretransfusion Verification

Nurses from multiple countries have a strong sefsesponsibility and
accountability for transfusion safety as reportethie Canadian ethnographic study by
Hyson (2009) and the international transfusiorssisly by Heddle et al. (2012). Safety
with the pretransfusion verification process, matgtthe blood to the correct patient was
identified as the most critical step in blood adstiation. The reported practices were
consistent with the sense of professional respoitgiltwo persons were required for the
pretransfusion check unless barcode scanningdosfiision verification was available,
then a one-person bedside check was employed (életdl., 2012). Despite this well-
acknowledged duty of the nurse for patient safetyndj transfusions, no other recent
research substantiates this perspective.

Safety lapses have been reported from direct vagens of nurses practices in the
U.S. In 2000, direct observation of transfusiodNs=(4,046) took place in multiple
hospitals. Completion of the patient identificatjprocedures was 97.4% for patients
wearing ID wristbands, 75.5% for pretransfusionfieation matching the wristband
with the blood bag compatibility label, and 42.18¢ ¥erification of the patient’s stated
name to the wristband (Novis et al., 2003). Betw&@90 and 2003, 982 transfusions
were observed in a hospital in California. Compdiamwith safety practices improved
over time. Consent for transfusion was 80% and t@4®©0% within 6 months, and
patient identification checked at the bedside wincluded the patient stating his/her
name was initially 50% and rose to 100% within 1@hs; once achieved, compliance

was sustained at 100% for the remainder of thetguabject (Saxena et al., 2004).
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These improvements reflect the focus on transfusadety and the active role of nurses
in safe transfusion practices. Although there ivensal acceptance that nurses are
keenly aware of their responsibility and accounigtduring blood transfusions, and
when questioned state that the pretransfusioniea&tibn is the most important step in the
bedside transfusion process, yet the observedigedws not substantiated the safety
value. Considering the observation of these prestis 7 to 13 years old, there is a gap in
the literature in the description of present daysag’ pretransfusion verification safety
practices.
Patient Surveillance and Vital Signs

Once the order to transfuse is written and thedlaroduct processed in the
transfusion service, the nurse is responsiblefferadministration of the blood
transfusion including the observation and immediate of the patient. TH&ircular of
Informationstates that “periodic observation and recordingitad signs should occur
during and after the transfusion to identify suspe@dverse reactions” (AABB, 2009,
p. 3). To operationalize this objective, time-sfie@arameters for processes and
assessments have been widely adopted as benchioratiensfusion safety. Vital signs
obtained pretransfusion, within 15 minutes of atitig the transfusion, and at the end of
the transfusion; as well as close observation@ftitient for the first 15 minutes or first
50mL of the transfusion, and periodically during thansfusion are examples of common
safety practices accepted worldwide, practicesdrabften specified in hospital policies

and procedures.
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Despite these accepted safety practices inconsistein clinical surveillance by
nurses during the transfusions have been repdriéde U.S. nationwide audit of blood
transfusionsr{= 4,046) reported by Novis et al. (2003), obsem@ahpliance with vital
signs was 98.1% for pretransfusion, 92.7% at 15utes) and 95.1% after the first 15
minutes of the transfusion. Saxena et al. (2004gnted blood transfusions € 982) in
a California hospital. During the 1999 to 2003 aleaton period, persistent variations in
compliance were observed for vital sign65-95% at 15 minutes or after the first 50mL
of blood, and=65-90% for vital signs at the end of the transfasit00% compliance
with the observations and vital signs during agfasion was not attained until the last 6
months of the 51 month evaluation. The researgbabient’s experiences with blood
transfusions by Fitzgerald et al. (1999) confirméél sign inconsistencies as reported
by patients. Yet, patients view nurses as attertesupportive during the blood
transfusion (Adams & Tolich, 2011).

Lapses in patient observations place patientslatar unrecognized or untimely
identification of transfusion reactions. Althoughderreporting was identified in the
following two quality reports, conflicting perspeats were expressed regarding the
nurses’ role in managing versus disregarding thiems symptoms. In the evaluation of
minor transfusions in Texas, Narvios et al (20@4)nid that only 50%n(= 26) of the
minor transfusion reactions recognized by nursesinncology unit were reported to the
physician; symptoms included chills, fever, hives &ching, nausea and vomiting, and
headache. The other 26 minor transfusion reacaseswere managed by the nurse

without an interruption in the transfusion. Theleus credited the experience and
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training of the oncology nurses in recognizing aegponding to the signs and symptoms
of transfusion reactions. The nurses at the pdittace incorporated minor blood
transfusion management into their practice. ThoamasHannon (2010) aggregated
quality audits of transfusions € 3024) from multiple healthcare institutions ietd.S.
They identified that 47% of the transfusion reatsiovere not reported; no differentiation
was made between major and minor transfusion ectiThe authors concluded that the
clinical staff, i.e. the nurse, was the sourcehefsafety concerns for not recognizing the
clinical signs of a transfusion adverse event. Regpe universal belief that nurses are
highly responsible and accountable for patienttgaféth blood transfusions, the
published information demonstrates a gap betweebélief and actual safe clinical
practices.
Opportunity for Error

The theme mors associated with blood transfusiomswhich nursing failure was
often identified as the source of error and whbesd was a consensus that errors are
underreported was recognized by Wilkinson and Wd&n (2001) in their 1989 to 1996
review of articles on transfusion error. The theshepportunity for erroralso emerged
from the international qualitative research of sfasionists (Heddle et al., 2012). The
nurse transfusion specialists affirmed that bothuahand electronic processes are
effective for pretransfusion checking but humamecould occur with any transfusion if
the appropriate process was not followed. Humaor éncreased with distractions and
when multiple units for different patients delivér® the clinical area at the same time.

Additionally they stated that the nurse’s lack aniliarity with the patient and language
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barriers promoted error. In the institutional ethragphic study in a Canadian hospital
Hyson (2009) identified that blood administratigrhighly regulated, yet safety is
jeopardized with workarounds during blood admimistm.

Interruptions and distractions are acknowledgedmact the work flow and
cognitive processing of nurses. Potter et al. (2@05ducted an ethnographic mixed
methods study using field observations and sumimaratterviews to understand the
cognitive work of nursing in an acute care envireninin a large tertiary medical center
in the Midwest. Two researchers, a human factogmeer and an RN researcher,
shadowed consenting staff nurses{) for 4 or 9 continuous hours of patient care
activities, resulting in 43 hours of observation.tihe end of each period of observation,
the two researchers merged data and confirmedfthdings. “Data for each RN
included a qualitative summary of care activiteesask analysis, cognitive pathway, and
computations of interruptions, time spent with @atj omissions in care, and cognitive
measures” (p. 329). Although the article does petk to inference quality and
transferability per se, a group of expert clinidigeducators, and researchers interpreted
the qualitative data and identified themes whidaldshed the believability and
accuracy of the conclusions. The findings of theegraphic study by Potter et al.
(2005) substantiated the complex, nonlinear womkussing where the nurse’s cognitive
focus is shifted numerous times during the daytduaultiple patient priorities and
interruptions that distract the nurse; one nurgeggnced 86 cognitive shifts during a 9-

hour period. Additionally 7% of the nurse’s timess@mprised of interruptions.
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The contribution of interruptions and distractiaaslood transfusion errors is
documented in research studies and reports frortipteutountries. Linden, Wagner,
Voytovich and Sheehan (2000) reported their anglgsB-million blood transfusions in
New York from 1990 to 1999. Data was obtained ftbe mandatory reports from all
hospitals to the New York State Department of Hedtillow-up phone calls and
correspondence clarified incomplete or vague rep@ata was imported into Statistical
Product and Services Solutions (SPSS) softwararfalysis. A contributory factor to
transfusion-associated errors5462) was interruption of the transfusion procedoy
other events.

Liu, Grundgeiger, Sanderson, Jenkins, and Lead@3)2conducted a simulator-
based study of the anesthesiologists’ ability tiedeunexpected events while wearing a
head-mounted display of the simulated patient’sup@ters; retrospective analysis of the
video recording evaluated if a bedside transfusloeck was omitted following an
interruption. The scenario was the surgeon intéedithe anesthesiologist immediately
after blood was delivered for a hemorrhaging patenl the nurse took the blood directly
to the patient without conducting pretransfusionfigation with the anesthesiologist.
The video was coded using “the classification sahem based on the Collins et al.
taxonomy of distractions plus a “blocking” categatysent from their study” (p. 220).
Three of the twelve anesthesiologists omitted dntit recognize the absence of a
transfusion check due to the surgeon’s interruptiomultitasking.

Stainsby, Russell, Cohen, and Lilleyman (2008)esgnted the hemovigilance

program Serious Hazards of Transfusion (SHOT)dhatyses voluntary quality reports
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of blood transfusion errors from hospitals througiiithe U.K. Between 1996 and 2003,
2087 adverse events were analyzed; 1393 (67%) nepoets of incorrect blood
component transfused (IBCT). In their adverse eaeatysis, the most common error in
each annual report was failure to comply with @resfusion verification. A contributing
factor to the failed bedside check was “distractbnursing staff during the checking
process” (p. 10).

Opportunity for error was identified in the histal analysis of a Canadian hospital
by Toman (1998) who described how blood administnatvas incorporated into the
accepted scope of practice for nursing. “When rautake on a technology, it moves from
visibility to invisibility and is subsumed into ttveorkload. At that point, it risks being
considered as a task instead of gaining recognétsoknowledge work” (p. 202). The
subsumed blood transfusion tasks or responsilildenpete for the nurses’ time and
attention amid the myriad of other activities amgtrdctions thereby creating an
environment ripe for error. Baffa (2011) stated the use of non-licensed nursing
assistants to obtain transfusion vital signs isteol to be a common practice in many
institutions, yet no research, quality data, oregaharticles on blood transfusion and non-
licensed staff document this practice outside ofiblet al. (2003) who reported on the
U.S. nationwide audit of blood transfusions=(4,046) that non-licensed personnel
functioned as blood couriers, The quantifiable mezsof blood transfusion safety are
time specific. Use of non-licensed staff may asgigt meeting the measure benchmarks
but opens up other opportunities for error. Iftio@-licensed personnel have no training

germane to their role with blood transfusions drilde nurse is not present to assess the
41



patient, a safety gap develops. Blood transfusioadiquid tissue transplants with inherent
cellular compatibility risks that require critigahtient assessments. In addition there are
many risks associated with the complex processooikadministration. Lack of
compliance with any aspect of recommended pracigcesnsistently highlighted as a
safety risk because “transfusion errors are usuadiyed in the failure to follow clerical
or technical procedures and/or the breakdown ifepsional practice or judgment” (Dzik
et al., 2003, p. 170).
Interactions with the Transfusion Service

Nurse interactions with the transfusion serviceengted in several research studies
and quality reports. The overarching theme in His(@009) ethnographic study in a
Canadian hospital wasterdepartmental communicatioasd its potential to
compromise transfusion safety; when bedside nulisieisot receive adequate
communication from the transfusion service regaydire use of a new technology, the
blood fridge, the change in appearance and nuntefithe blood units, the blood
policies, and the rationale for the changes, unoied alterations in the transfusion
processes occurred that adversely impacted patdety. Heddle et al. (2012) identified
the theme opolicy; transfusion policies were primarily changed isp@nse to errors but
the changes were poorly communicated to nurseplaygicians. Email was commonly
used to relay information to nurses, yet was nasitered an ideal mode of
communication. One of the six sites was unawangfmechanism to communicate
transfusion policy changes to physicians. Only bathe sites provided ready access to

the transfusion policies via the hospital’s intfane
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From the U.S. nationwide audit, Novis et al. (20@&ported on the proportion of
222 primarily U.S. hospital’s transfusion policibsit required nurses receive instruction
courses on transfusions (93.4%), required bloodiemureceive instructions on patient
identification (66.5%), and specified that the patis wristband and blood tag
identification be read aloud when blood is admenistl by more than one transfusionist
(86.7%). Transfusion policies also commonly spettify pretransfusion verification
procedures, the timing of vital signs and patidrgesvations, and the reporting of
adverse reactions; specific activities that regithin the nurses’ scope of practice. With
changes in policies predicated by transfusion symood interdepartmental
communication between nursing and the transfustovice is critical to effect changes
that improve patient safety.

Nurses and nursing staff directly interact with transfusion service at the time of
blood issue. A cross-check of patient and blood identification was performed for
96.6% of blood units issued in the 2000 U.S. natide quality observation audit. After
issue from the transfusion service or blood bamé lood unit was primarily transported
to the clinical area by nurses or non-licensedingrsouriers (73.5%), and secondarily
transported via pneumatic transport systems (10(RBayis et al., 2003).

An organization-level recommendation is to includeses as members of the
hospital’s transfusion committee, and to emplogsighated transfusion nurse
(transfusion practitioner) whose role is to providmsfusion education and promote safe
transfusion practices. The diffusion and adoptibthis organizational innovation in the

U.S. is not known. The theme wionitoring the transfusion processs identified in the
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gualitative research of Heddle et al. (2012) a$ Inotrsing and the transfusion service
were actively involved in monitoring processesgatient safety. Nursing and the
transfusion service are interconnected in the tusign process. Interdepartmental
communications should be timely. Mutual collabaratin the development of policies
and improvement activities is fundamental to impmg\patient safety with blood
transfusions.
Patients and Blood Transfusions

The transfused patient was the research focusvefal studies. The common
finding is that patients are predominantly passaczivers of blood therapy from the
decision to transfuse, to the pretransfusion \gaifon, and through the blood infusion. In
the study by Adams and Tolich (2011) of patienkperiences with blood transfusions,
the physician’s decision to transfuse was not guestl by the patient. There was an
absence of meaningful dialogue with the physiciet produced patient understanding
of the risks, benefits, purpose, and alternativinent to blood transfusion. The
patients trusted the nurse to fill in the gaps @adfy information. Although patients
expressed concerns about the safety of the blamtupt related to disease transmission,
they were reassured by the nurse’s explanatiowamne not concerned about the
transfusion process due to the nurse’s attentige@fatams & Tolich, 2011). In the
international transfusionist study, the passivéepatole also occurred in pretransfusion
verification with unpredictable patient engagemanthe transfusionists in the
verification process (Heddle et al., 2012). In plenomenological study of patient

experiences with blood transfusions in Australi@amingful dialogue with the nurse was
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also absent; nurses explained as they worked dthienggansfusion and rarely invited the
patient to offer information or share their coneefhitzgerald et al., 1999). Printed
material on blood transfusions was never receimetlread, or offered following the
transfusion (Adams & Tolich, 2011). One-way comneation from physicians and
nurses to patients is the primary means of progigatients transfusion information.
Despite a lack of meaningful, mutual dialogue, g8 are not concerned. As passive
receivers of blood transfusions, patients trusfpiingsicians and the nurses to make
appropriate decisions and provide the necessagrediton and care. Albeit there is a
lack of patient concern regarding the decisiorrdagfuse and the transfusion process,
Adams and Tolich (2011) reinforced the need to p®wmeaningful information to the
patient at every step in the transfusion process.
Education of Nurses on Blood Transfusions

Research on blood transfusion education of postiure nurses in the clinical
practice environment comes from studies conductétlirope. These studies support the
precept that continuing blood transfusion educaftmmurses in the practice setting is
needed on a regular basis, is important for safesfusion practices, and is a challenge to
provide. Nurses are the bedside transfusionistsaarsdich have a critical role in
transfusion safety; yet the blood transfusion kremge of U.S. nurses is poorly
represented in the research.

Saillour-Glenisson et al. (2002) conducted a dpsee, correlation study of
knowledge, attitudes, and reported blood transhsspractices of nurses £ 1090) in

France. The nurses were randomly selected withoptiopal allocation from the 14
45



participating hospitals. Structured interviews weoaducted with a 42 question
guestionnaire; content validity was establishedhwhie nominal group technique by a
panel of experts. The experts scored 17 core sgtedgtions for content reflecting
potential threat to patient safety with higher ssgposing a greater threat; hazard scores
were derived from 11 knowledge questions and saxtpre questions. Univariate and
multivariate analysis was conducted. Higher hazaasdmowledge scores occurred when
the nurse had infrequent experiences with bloassfresions, when the nurse did not feel
well informed about transfusion safety, and whenrtirse did not engage a second nurse
in the compatibility checks. Higher hazardous pcacscores occurred when the nurses’
training on blood transfusions exceeded three yéamsining program for nurses on the
theory and practice of blood transfusions was renended. Concurrent assessment of
the patient during a transfusion is critical toesadire. Without adequate preparation and a
strong knowledge base on blood transfusion thetiag@yatients are at greater risk caused
by the nurse not recognizing and therefore notardimg to adverse events; knowledge

is integrally connected to safety in blood trangfos.

Quialitative studies provided insight into the presef competency assessment and
training from the perspective of the transfusianiste mixed methods research of Pirie
and Gray (2007) triangulated information on thecpss of clinical competency
assessment of blood transfusions in by means oh&wt validated questionnaire and
semi-structured interviews analyzed using Colaz2i%/8) seven-step framework. The
transfusion practitionersE& 17) represented 47 hospitals in Scotland. Only(2%

hospitals) assessed nurse competency. The baoieosnpetency assessment were
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competing obligations for the nurses’ time, as \aslthe lack of competency assessment
tools and trained assessors. The qualitative relsediHeddle et al. (2012) included a
sample of nurse transfusionists from five countietuding the U.S. Theaining theme
revealed that upon hire different methods were @igedlood transfusion training, formal
classes with a posttest, e-learning with a postest on-the-job training. The preferred
training was one-on-one teaching with the acknogdadent that the person providing
the clinical training had a high level of respoiigyp Challenges were identified in
transforming e-learning information into clinicalgtice, particularly in areas with
infrequent episodes of transfusion. The authorsmesended training at regular intervals
with more emphasis on transfusion practice anddadsansfusion theory.

Hogg, Pirie, and Ker (2006) used triangulatioevaluate a pilot blood transfusion
simulation exercise to reinforce learning in a waakce context in Scotland. Post
simulation, participants and observers used a sémnctured interview to guide the focus
group discussion. Recordings were analyzed butethaod of analysis was provided. A
self-assessment evaluation with a 5-point Liker$ wampleted by each participant.
Feedback was decidedly positive regarding the tiserdextual simulation to reinforce
safe transfusion practices. Barriers to simulath@tuded the limited number of nurses
that can participate, length of time for the exszcidifficulty in nurses being released
from clinical patient care, and cost of the exercilthough the research on the
education and training of nurses on blood tranefuthierapy is limited, the challenge of
pulling nurses away from the clinical area for eation was a recurrent finding (Heddle,

et al., 2012; and Hogg, Pirie, & Ker, 2006).
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Clark, Rennie, and Rawlinson (2001) reported #hstructured, comprehensive
training program improved documented transfusidatggractices in Scotland.
Observational audits of compliance with publishational transfusion guidelines were
conducted beforen(= 148) and eighteen months after5166) the education
intervention. Significant improvements@ak 0.0001 occurred for identity checked at the
bedside, verbal identification of the patient, fieation of the identity band, and baseline
observations with the post-intervention measureging from 92% to 100%. The
training program significantly improved safety piees.

Novis et al. (2003) reported on organization-reggitransfusion education in 233
hospitals primarily located in the U.S. In 2000rses were required to receive
instruction courses on transfusions in 93.4% ofbepitals and blood couriers were
required to receive instructions on patient idécdtion in 66.5% of the hospitals. The
content of the training was not described, but dghiality report lends support that
compulsory blood transfusion education of nurse®mmon in the U.S. The limited
research and published quality reports suppoméwel to bridge the knowledge gap and
provide blood transfusion education not only upoa hut also at regular intervals for
nurses at the point-of-care.

Hemovigilance

In the U.S., transfusion-related fatalities andat@mn-related deaths are reported to
the Food and Drug Administration (FDA) Center faolBgics Evaluation and Research
(CBER), with 40 transfusion fatalities reported?idil0 (U.S. Centers for Disease Control

and Prevention, 2011). A yearly survey of trangfosctivities including all transfusion
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reactions, fatal and non-fatal, is completed bytheare facilities for the annual National
Blood Collection and Utilization Survey Report (NBS) (U.S. Department of Health &
Human Services, 2011). A leap in innovative techggland processes occurred in 2010
with the launch of the Hemovigilance Module dat&bathe National Healthcare Safety
Network (NHSN) at the CDC. Concurrent data entryhef details of each adverse
transfusion event, mistransfusion, and near-misterstronically submitted for analysis.
Innovations also occurred in redefining the typed symptoms of transfusion-related
adverse reactions. Most notably was the additianapisfusion-associated dyspnea
(TAD) as an adverse reaction and the criteria jgolemia established as PaO2 / FiO2
< 300 mm Hg, or oxygen saturation < 90% on roon{lai. Centers for Disease Control
and Prevention, 2011). The addition of TAD as adfasion reaction addressed the
importance of adverse respiratory consequencesanmabccur with blood transfusions.
This innovation should be incorporated into edusaprograms for nurses to diffuse the
new knowledge into the sphere of nursing. The Hegilewce Module is a
comprehensive program that reflects a robust fe@wusprove patient safety related to
blood transfusions in the U.S. Although nurses diodirectly interact with the data
reporting system, the data is rich and has thenpiatdor informing nurses of new trends
in transfusion therapy and specifically of symptarhransfusion reactions.

In addition to the U.S. government agencies thtt#ish definitions and criteria for
transfusion-related adverse events, the CDC’s Hegilamce Module and the FDA,
other authoritative groups address transfusiorteéladverse reactions within their

practice guidelines. The AABBircular of Information(AABB, 2009) and the American
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Red Cros#ractice Guidelines for Blood Transfusi¢@able et al., 2007) are each
research based guidelines yet the categories efselveactions have some degree of
variability. Since 1996 the hemovigilance prograeni®is Hazards of Transfusion
(SHOT) analyzed adverse transfusion events andadlgmaported on hemovigilance for
the U.K. (Knowles & Cohen, 2011). Inclusion of tBBIOT information is important for
this review and for U.S. transfusionists becaus®3¥l$ recognized as the world
vanguard in hemovigilance and because the tremuidiictd in the SHOT report parallel
findings in the U.S. Additionally as a resourcerdbrmation, there are no access
restrictions to the annual SHOT reports. Informawailable to nurses on transfusion-
related adverse reactions and their symptoms veigassource to source (see Appendix
D). The innovative category of TAD and definitiohlypoxemia have not been
incorporated into the nursing literature relatetlwod transfusions.
Underreporting Adverse Transfusion Events

In the U.S. reporting adverse reactions attribtivdolood product transfusions is
voluntary with significant underreporting and bidseporting assumed (Shander &
Popovsky, 2005; Silliman et al., 2003). The repbftaalities directly attributed to blood
transfusions are extremely rare (Shander & Popg\&§5). The true incidence of
transfusion-related adverse reactions includinghdela unknown (Vamvakas &
Blajchman, 2009). The repdiovigilance: Efforts to Bridge a Critical Gap inafient
Safety and Donor Healthldrew attention to the critical gap of underrejpgrof adverse
transfusion events, a gap that hinges on the rsuctiaical recognition of a potential

transfusion reaction (Public Health Service (PH®VRBjilance Working Group (BWG),
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(2009). The core of the problem is at the pointarfe with failure of the nurse to
recognize the adverse signs and symptoms as af@sainsfusion reaction, and failure
of the nurses and physicians to report the evethtetdransfusion service. One research
study and three quality reports support the widhellg perspective that transfusion-
related adverse events are under recognized aratrepdrted.

Hodgkinson, Fitzgerald, Borbasi, and Walsh. (1998)luated 704 transfusion
episodes within 24 hours of transfusion in a largaropolitain hospital in South
Australia. Data was obtained from the medical récpatient notes, and patient
interviews; 13 transfusion reactions were identifiy the nurses but only 23% (3/13)
were reported to the transfusion service.

Rowe and Doughty (2000) conducted a retrospecéiview of 100 transfusion
episodes in a National Health Service Trust hokpitBngland. The clinical audit
committee and the Trust research and developmeairaheent approved and supported
the audit. The aim was to identify strengths andkmesses of the current bedside
transfusion practices. The clinical audit tool waatly developed by the practice
development team and the haematology departmeatldb transfusions episodes were
selected by purposive nonprobability sampling fresent medicine, surgery and
specialized care units. Of the 17 transfusion reastidentified; only 47%n( = 8) were
recognized by the nurse with merely 2984=5) reported to the physician.

In the quality study of 58 minor transfusion reanst in a cancer hospital in Texas
by Narvios et al. (2004) the nurse only reporte®30 = 29) of the adverse symptoms to

the physician. The transfusion was stopped in 24@813) but the physician did not
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report these reactions to the transfusion serVibis quality evaluation demonstrated that
both nurses and physicians contribute to the uegerting of adverse transfusion events.
Thomas and Hannon’s (2010) quality audit of trasisfin episodesn(= 3024) in the U.S.
identified 88 adverse transfusion events, 58% §7) were reported to the physician
with only 18% ( = 16) reported to the transfusion service.

The underrecognition and underreporting of adviesesfusion events at the patient
care level makes it impossible to know the prevedesnd therefore the true risk of
adverse events with blood transfusions in the Beporting possible transfusions is a
shared responsibility of the physicians and thesesirReporting can only occur if the
nurse first cognitively connects the patient’s syonps to a potential transfusion reaction.

Technology and Safety Innovations

Innovative technologies are available to addressihsafe blood transfusion
practices but proper use of the technology isaaitio achieve the desired improvement
in safe blood transfusions. Technologies that imprane or more aspects of the
transfusion process that involve nurses providiaigept care are reviewed.

Blood Unit Storage and Delivery

Bedside coolers have been used for many yeamr®tade multiple units of blood
for a patient in the emergency department, criteaé, labor and delivery, and operating
room. The challenge is maintaining the cooler witiie safe temperature range for
longer than 4 to 6 hours. One innovative technolsgite Thermal Wizard Red Shield
cooler that maintains the temperature between6ldegrees Celsius for up to 24 hours.

The cooler is designated as a single patient ugealel'he second innovative technology
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is the automated courier robot called TUG thatvees specimens to the lab and brings
units of blood to the clinical area. Safety mechars require an electronic code to access
the TUG. Just pressing the “go” button automatycadinds the TUG back to the blood
bank (Lum & D’Amarino, 2009).

A satellite medical refrigerator or “blood fridges’an accepted practice in some
clinical areas in the U.K. and Canada (Burgess62B§son, 2009). Potential safety risks
with the blood fridge are that it may contain nqlki units of blood for different patients.
The necessity to obtain blood when the blood bardtased, when a laboratory
technologist is not available to check the bloddmto issue, or when the transfusion is
to occur in a remote clinical area are real-wolidical challenges. A technological
innovation is the blood vending machine. BloodTreldmoSafe is a dispensing blood
refrigerator system with a capacity of 150 unieg;testored in their own compartment.
The blood dispensed for each patient is eitherlagbois or previously matched by type
and screen, computer compatible via electronic ABOhatch, or universally
compatible O-negative (Neoteric, 2010). Pagliard @ardo (2008) reported on their
experience with merging technologies of the Heme%atomated refrigerator located in
an outpatient clinic with a computer crossmatchrimya period of four months, 43
patients were transfused with a total of 235 RB@suand no transfusion errors occurred.
The diffusion of this innovation in U.S. hospitésunknown.

Facilitating quick delivery of blood to the climicarea is a priority since refrigerated
components must be initiated within thirty minutédeaving refrigeration. Despite this

universal principle, the 2009 annual report from Serious Hazards of Transfusion
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(SHOT) voluntary hemovigilance program in the Uddcumented 31 cases of expired
blood being transfused (Taylor et al., 2010). Sany, Novis et al. (2003) documented
potential problems with timely administration obbt products in their observational
audit of 4,046 transfusions primarily in U.S. hdals. Instead of direct pickup and
delivery of the blood to the clinical area, interstops were made by the courier in 4.1%
of the blood deliveries. Additionally, in only 3843of the cases the blood was delivered
directly to the transfusionist. Mechanisms to extgetlansport of the blood to the patient
are warranted. Tanley, Wallas, Abram, and Richard4687) evaluated the effect of
transportation via a pneumatic tube on the blo@tispens and blood products. Blood
sent through the pneumatic tube was comparedttoocavn control stored in the
laboratory; no important differences were identiffer whole blood, packed red blood
cells, plasma, and platelets. The authors concltiitgdoneumatic tubes were an
expeditious means of delivering blood productstodlinical area. Novis et al. (2003)
found mechanical/pneumatic transport systems wszd in only 2.3%r(= 12) of 519
surveyed hospitals in 1994; the percentage incdetas®0.7% 1§ = 25) of 233 hospitals

in 2000. Massachusetts General Hospital (2005)rrelyttransports all types of blood
components through the pneumatic tube. The AABB42@ublishedsuidelines for
Pneumatic Tube Delivery Systems: Validation andtoSgansport Bloodo ensure

blood product safety. The degree of diffusion @ tlechnology into hospital practices

has not been evaluated in the last ten years.
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Patient Identification Systems

Patient identification is integral to the firstdalast of Dzik’s (2007) three zones of
error, specimen collection and bedside pretransfugerification. Non-electronic and
electronic technologies augment safety by usinguaidentification wristbands or
number/data systems to match the blood produttet@atient. Non-electronic
technology includes the use of a special wristbapasific for blood collection and
transfusion. The blood band has unique numbersithat match with numbers on the
blood bag and/or tag (e.g. Bio-logics Blood ID Ba@dnf-ID-ent™ blood bands, Ident-
A™ blood band, and Securline® blood bands). Basystems are also non-electronic
yet they provide higher level of safety in that bheod is locked inside a clear plastic bag
that can only be unlocked by using a code takem tiee patient’s wristband (e.qg.
BloodLoc and Typenex™ FinalCheck) (Brooks, 2005ikDD2005; Dzik et al., 2003).

Electronic systems include barcode scanning atid feequency identification
(RFID). Both establish positive patient identificat (PPID) by the wristband’s unique
barcode or RFID data tag. With barcode blood bastesns, the wristband and the blood
bag are scanned for a match, e.g. I-Track Plugribee® BarCode blood band, and
Typenex™ Barcode blood band. The barcode wrist Inaawglbe a separate blood band or
the patient’s primary barcode identification wrestldl, e.g. Pyxis CareFusion Transfusion
Verification (CareFusion, 2013). Radio frequenogntification (RFID) wristbands have
embedded data tags that are read by radio receiirsut requiring line-of-sight

scanning, e.g. Smart Band® RFID (Brooks, 2005; P2@05; Dzik et al., 2003).
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Dzik’s (2007) first zone of error is specimen ealion. If the incorrect patient label
is affixed to a tube of blood for the blood banky@ng-blood-in-tube error occurs.
“Errors in blood sample collection are especialiyngerous as they can initiate a process
which is wrong from the first step” (Dzik, 2007,383). Linden et al. (2000) identified
that in New York State during a span of ten ye&B8p of the mistransfusions, wrong
blood transfused, were due to phlebotomy error.cFbeation of specimen labels at the
bedside via hand held printers improves patierdgtgaé caveat is that no duplicate
wristband labels are available.

Koppel, Wetterneck, Telles, and Karsh (2008) cotetlia mixed methods study of
barcode medication (BCMA) administration systema Midwestern academic tertiary
hospital and in four hospital health care systenthernEast Coast from 2003 to 2006.
Data sources included 62 structured observatiods8amurses who were shadowed from
multiple types of clinical units on day and nightfts; structured and semistructured
interviews with three groups of nurses and nuraddes; and author participation in
hospital staff meetings on medication administrgtenfailure mode effects analysis
(FMEA) of medication use and BCMA,; and the BCMA ovwee log. literative and
multiple methods of data analysis were used tamddiffteen workaround types and place
them into three broad categorized of omission otess steps, steps performed out of
sequence, and unauthorized BCMA process stepssiidy is has important
implications for transfusion safety in that it dovented workarounds where duplicate
patient ID barcode labels were located in a vamétylaces, such as the chart, bedside

table, or doorjamb, and effectively circumventefitsawhile the nurses had the
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misperception of improved efficiency. Workarounds ¢ead to wrong blood in tube
collection errors and wrong blood administered rarsgfusion errors.

Using wireless handheld devices to scan the géaiemistband barcode
identification label is fundamental to many teclogital advances that promote
transfusion safety. Positive patient identificat{®®ID) is established by the unique
barcode on the patient’s wristband. Scanning ba&eatistbands and the blood unit for a
match is the most common form of electronic pretfasion verification. A. W. Bracey
(personal communication February 16, 2012) stdtatidaution must be exercised to
understand the capabilities of a barcode scannisigim and its ability to truly match the
patient to an individual blood product unit. Scargnihe unit of blood and the patient’s
armband with some electronic documentation systamhsdocuments the blood product
unit in the patient’s electronic medical record daes not insure a match of the
individual blood product to the patient. The eftigaf electronic scanning systems that
positively match the blood product unit to the gatito prevent mistransfusions of
incompatible blood is consistently confirmed by lgyaudits from hospitals around the
world.

Turner, Casbard, and Murphy (2003) compared tedsird manual process to
barcode technology for compatibility specimen agdlten (0= 30 in each group), and for
transfusion verification with clinical observatiofrs= 51 in each group). Audits of
compliance with the U.K. hospital's transfusionipigls and procedures were obtained at

baseline and at 1-month following education anshitng on the barcode system.
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Significant improvements in safe practicps<(0.0001) were observed in specimen
collection and in administration of blood with tharcode processes.

Zero mistransfusions, transfusion of the wrongtlmccurred in thousands of
transfusions when electronic barcode pretransfugoification was used, 26,000
transfusions in China (Chan et al., 2004), 42,088sfusions in Japan (Ohsaka,
Kobayashi, & Abe, 2008), and 132,132 transfusiongexas (Aulbach et al., 2010).
Pagliaro, Turdo, and Capuzzo (2009) reported amyears of I-TRAC Plus barcode
PPID for blood transfusions in Italy. The systerayanted 12 cases of misidentification
of which 10 cases were wrong blood in tube andwsoe outpatients with the wrong
wristbands; no mistransfusions occurred. Barcogeesys for transfusion verification
were reported from other hospitals, all with sigraht improvements in transfusion
safety and no mistransfusions of wrong blood (Azkdlet al., 2008; Askeland,
McGrane, Reifert, & Kemp, 2009; Davies, Staves, Kagl., 2006; Kemp, 2009; Miyata
et al., 2004). Considering that for years all blpodducts have been barcode labeled
using an international standard and that barcodeébtransfusion systems are reported to
be 15-20 times safer than manual systems (Askedtal, 2009), wireless PPID barcode
transfusion verification has been slow to diffus®ipractice settings (Pagliaro, Turdo, &
Capuzzo, 2009).

Anders et al. (2011) evaluated two commercial ddecscan PPID systems for
blood transfusion and determined that both systeere immature from the usability
perspective with a lack of fit to the natural wadok¥ with blood transfusions. Their

rejection of this technology is in keeping with Rog diffusion of innovations theory
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which states that the process of diffusion of amiration includes a decision step; a new
technology is tried and then adopted or rejectesgdb@n local fit within an institution.
Although barcode ID is the most widely used systenPPID in healthcare (Murphy &
Kay, 2004) comprehensive transfusion barcode systenyet have limited diffusion into
the blood transfusion practice settings.

Radio frequency identification (RFID) is anothectinology with promise for
transfusion verification. The RFID system commuteseébetween a PPID encoded
wristband and a radio receiver. In theory, linsight is not necessary but that is
dependent on the strength of the radio wave. RFdDIevhave particular application in
the operating rooms since line-of-light scanningasrequired. At present the
technology is more expensive than barcode systaohssgrimarily used for supply
inventory management. Aguilar, van der Putten,Maduire (2006) identified various
methods PPID used in hospitals and provided a desdription of RFID technology.
Several innovative hospitals in the U.S. and Eultwgoee employed RFID for blood
transfusions (Dzik, S., 2007), most use a handR&ldD reader and one used proximity
tags that read the blood RFID tag and patient REtpvia antennae attached to the
bedside computer. As RFID technology matures awdrbes less expensive it is likely
to be applied to transfusion medicine and therefolidoe incorporated into the
transfusion practices of nurses.

IV Pumps, Pulse Oximetry and Blood Filters
The final technologies presented in this reviewhefliterature are not high-tech

advances, but devices used on a daily basis bgswio practice in hospitals and
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outpatient clinics, intravenous (IV) volume pumpslse oximetry, and blood filters. The
use of IV pumps for blood transfusion is not a iegment of the practice guidelines or
regulatory agencies, but it is a common technolaggd by nurses in multiple settings.
Pump manufacturers have confirmed that there idamoage to the cellular blood
components when administered through a pump. Thktglimprovement project of
Houck and Whiteford (2007) was conducted in antiepaoncology unit and outpatient
infusion unit of a large community hospital in tkiéd-Atlantic region of the U.S. The
transfusion practice was to use gravity flow thioagperipheral intravenous catheter for
all transfusions. The focus was to evaluate thesioh of blood through an existing
peripherally inserted central catheter (PICC) dmatedby avoid additional venipunctures
and to evaluate the use of an infusion pump tocaelaitting in the PICC. Data on nurses’
preferences, time to transfuse, and PICC patency a®ained. The sample was 169
transfusions of which 33 were infused via a PICRisproject validated that use of IV
pumps allows efficient, non-complicated transfustmmough a peripherally inserted
central catheter (PICC). The nurses preferred diéralled infusion through a pump;
transfusions were completed within the desired t@me pump alarms of flow obstruction
prompted immediate nurse intervention which mingdiinfusion delays. Additionally
the use of the existing PICC was cost saving isingrtime and equipment.

The second common technology is measuring oxygemation via pulse oximetry.
Pulse oximetry monitoring began in operating suiépsead to the recovery rooms and
intensive care areas, and is now diffusing intodbgte care setting. Oxygen saturation is

not a required vital sign for blood transfusionpewer as of 1999 a required symptom
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for a TRALI diagnosis is the presence of hypoxiéirsa by as an oxygen saturation <
90% (Division of Healthcare Quality Promotion, 2p1Dhese two technologies of pulse
oximetry and use of IV pumps facilitate nursingesssnent and patient care during blood
transfusions. The use of enhanced technology taradvtransfusion safety is gaining
ground however the successful adoption of a tedgyahat is applied at the bedside is
highly dependent on the nurse who is at the pdhtiace. Technologies that facilitate the
work of nurses at the bedside and eliminate thedppity for distractions and
interruptions to create opportunities for errorlwithance patient safety. Technology
however cannot replace the important cognitive oblihe nurse in transfusion safety.

The third common technology is filtered blood adistration sets. All blood
products are infused via filtered administratiotsse remove clots and debris. The
traditional duration of use of a filtered blood se#-hours yet evidence to support this
time frame does not exist. Confounding the issuéJf&. nurses is that the AABB states
to refer to the manufacturer’s package insertristructions for use of administration sets
(AABB, 2009), yet the manufacturer’s package irsstate to follow the AABB
guidelines for duration of use of the filtered ldoget. The 2002 CDC guidelines were
equally vague (Centers for Disease Control andd?rtgwn, 2002). A 12-hour duration is
common in many countries (World Health Organizatiod.; Australian and New
Zealand Society of Blood Transfusion LTD, & Royalllége of Nursing Australia,
2011). In 2011, the CDC revised their guidelined mtommended to “replace tubing
used to administer blood, blood products, or fatilerans . . . within 24 hours of

initiating the infusion” (U.S. Department of Headkhd Human Services, CDC, 2011).
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Changing nursing practice to align with the evidenclack of evidence is critical to

advancing the profession of nursing. Although tHeodr duration of use for blood tubing

is hard-wired into many nurses, it is not suppoligevidence. Nurses’ time is critical

and the extending the duration of use of a filtéskebd administration set is warranted.
Conclusion

The nurse is fundamentally involved with bloochsfusions and therefore is
integrally connected to transfusion safety. The adlthe nurse with blood transfusions
evolved from a technical assistant to the pointare assessor of the patient and
administrator of the transfusion. The researchurses’ practices with blood transfusion
from across the world is primarily descriptive witequent use of interviews or surveys
as sources of data. Contributions from studies eotedl in the U.S. are minimal. Except
for the recent qualitative studies that provideth insights into blood transfusions from
the perspective of the nurse transfusionist (Hedtld., 2012) and patient (Adams &
Tolich, 2011), no other research was identified #uamed to describe or understand the
transfusion education, practices, and technology by U.S. nurses. Quality audits with
concurrent observations of nurses during bloodsfrtesions supplement descriptions of
nurses’ transfusion practices.

The literature reviewed affirmed that nurses agally accountable for patient
safety with blood transfusions but the establistedfd practices are often less than
desirable in the complex clinical environment. Pogential for errors associated with
blood transfusions was a recurrent theme, partigukth pretransfusion verification

and with ongoing patient observations and vitahsjglistractions, interruptions, and
62



workarounds were cited as having a negative impagatient safety. Collaborative
interdepartmental communications between the ngiand the transfusion services was
identified as very important to the blood transbusprocess and patient safety. Patients
were recognized as passive receivers of bloodftraios therapy with no involvement in
the decision to transfuse and insufficient inforioratrelayed to them verbally or through
printed materials regarding the blood transfusidre research on nursing and blood
transfusions consistently identified the need tergithen nurse education regarding
blood transfusions. Hemovigilance monitoring angbréng is area of extreme
importance in the U.S. Nurses are repeatedly esead source for the underrecognition
and underreporting of adverse transfusion everitsamedical literature, yet this topic is
underrepresented in the nursing literature.

Innovations in transfusion therapy are publishietbat exclusively in medical and
pathology journals not accessible to nurses. Thegoy technological innovation for
bedside transfusion safety is barcode PPID traisfuserification which eliminates
mistransfusions and when used for specimen cadlectan eliminate wrong blood in
tube errors. Other technologies such as RFID atd@horizon. Despite these advances
the diffusion and adoption of innovations in heaidine occurs at a slow pace (Balas &
Boren, 2000; Berwick, 2003).

Gaps in the literature exist related to all formhswrsing research on blood
transfusions, particularly on research of transfugractices of nurses in the U.S.

Identifying the proportion of transfusion innovatgadopted into nursing practice is
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important in describing the state of the science . &. nurses’ blood transfusion

practices.
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CHAPTER III
PROCEDURE FOR COLLECTION AND TREATMENT OF DATA

To describe the state of the science of medica@jisal acute care nurses’ practices
with blood transfusion therapy, this study use@a-axperimental cross-sectional
exploratory design. A random selection of U.S. tadpwith a nurse executive or leader
who is a member of the American Organization ofdéugxecutives (AONE) was
contacted by postal letter to participate in thelgt The data was collected with a
validated instrument, Nurses Practices with Bloaah§fusion, Medical-Surgical Acute
Care, a web-based survey developed by the autkordministered via PsychData.
Descriptive statistics were used to analyze tha.dat

Setting

Data collection occurred in the naturalistic woekting of the medical-surgical
hospital. Collected data pertained to practicesunées in medical-surgical patient care
units and not to practices of nurses in the intensare units, operating rooms,
emergency departments, dialysis, or labor and eslj\etc. The respondent selected a
convenient location within the hospital that hatinet access to enter the data in the

web-based survey.
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Population and Sample

The population was acute care medical-surgicgbiteds in the U.S., approximately
6000, that care for an adult patient population lzge a nurse executive, chief nursing
officer (CNO), or leader as a member of the Ameri€aganization of Nurse Executives
(AONE).
Inclusion and Exclusion Criteria

The population included urban and rural hospitéless than 100 to more than 500
inpatient beds; investor-owned, non-government camity, and state or local
government community; teaching and non-teachingjtias; and hospitals with and
without Magnet Recognition for Nursing. Criticalcess hospitals which are limited to
25 or less inpatient or swing beds for skilled mgsare (U.S. Department of Health and
Human Services, Centers for Medicare & Medicaid/fses, 2012) were excluded as
they represent a unique category of hospitalsritzgt not be congruent with medical-
surgical hospitals. Transfusions in pediatric aadmatal populations have unique
practices related to the small aliquots of blooohimistered and therefore these
institutions were excluded. Psychiatric, chemiecg@hdency, long-term acute care,
rehabilitation hospitals, outpatient dialysis cestenilitary, and federal government
hospitals were also excluded.
Sample Size

The sample size was designed to yield results avitbnfidence level of 95% and a
margin of error of plus or minus 5% with the actsiae determined after sampling

criteria were applied, see the Sampling sectionvbeThere were 2082 hospitals that met
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criteria. To have a Cl 95%5% a sample of 322 is required for a populatioB@30
(Dillman, 2000). Survey research requires an ireea the recruitment number to adjust
for response rates. The mean response rate framveigsience sample of five nationwide
nurse surveys was 61.3% with individual reportespomse rates of 21%, 66%, 69.4%,
70%, and 80.3% respectively (Sarna, Bialous, WEldglerman, Wewers, & Forelicher,
2009; Magid, Sullivan, Cleary, Rao, Gordon, & Kaaislet al., 2009; Kovner, Brewer,
Yingrengreung, & Fairchild, 2010; White, 1990; Re¢biers, Kuffield, & Catling-Paull,
2010). White (1990) contacted chief nurses in nael$iospitals in the U.S. and had a
response rate of 70%. A moderate response rat@-45% was anticipated for this
research and therefore a random sample of 800thtsspomprised the sample.

The method for determining a minimum sample sias ehanged as a result of only
a 12% response rate at two months following thdingaof 807 recruitment letters and
reminder postcards. See the Data Collection setdioa complete description of
recruitment measures employed. A revised sampéeveis determined using G*Power
(v3.1) to calculate @ sample sizethe minimum sample size needed for analysis was
143 based on a moderate effect size of 0.3, alp@@6, and a minimum power of 0.80
(Faul, Erdfelder, Lang, & Buchner, 2007). Followifogir months of data collection, 148
valid responses were entered into PsychData yiglairesponse rate of 18.3%.
Sampling

Purposive and simple random sampling was usedeotserepresentative sample
of medical-surgical hospitals. Purposive samplisgpg the AONE membership list to

identify acute care hospitals was anticipated tdifate survey completion since AONE
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members are likely to advance nursing research ATNE membership list, provided as
an Excel document, consisted of 8,509 nurse leadeéhe U.S. When exclusion criteria
and duplicate entries for a hospital were remohwedist was reduced to 2,082 eligible
CNOs or other nurse leaders, one leader per hgdpita which the sample was
randomly drawn.

Removal of duplicate entries from one hospital aasinexpected challenge. Most
hospitals had multiple nurse leaders as AONE mesnltiee largest number was 160
from one hospital. A simple sorting by name ancktiieg) all but one entry was not
possible because the hospital names were not the. §dhe AONE list was generated
from the applications of individual nurse leadé&fariations occurred in the name,
spelling, or punctuation of the hospital, e.g.r&t punctuation) vs. St. vs. Saint, etc.
Additionally many hospitals were entities of lar¢palth systems and the hospital name
in the AONE list included the health system namihatbeginning, end, or not at all, e.g.
Bon Secours St. Francis Medical Center, St. FraBars Secours, vs. St. Francis Medical
Center. Some AONE members listed their hospitahley abbreviation or prefaced the
name with “The”. Some hospitals had the same narhevere located in different cities
or different states. An additional confounding citiod was that some AONE members
listed the hospital address and others their patdoyme address; on occasion the CNO
lived in a different city or state than the hospita

The AONE list was sorted by name, city and statetoove obvious duplications.
The names and addresses were clarified from thaitabs website and phone calls; the

hospital names were retyped for congruency. Whearlgl identifiable, the entry with the
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CNO or nurse leader was retained as the singlg étthat hospital; when the CNO was
not clearly identified, a phone call was made ®hbspital to clarify the current CNO.
Removing duplicate hospitals, hospitals that metetkclusion criteria, as well as AONE
members who did not work in hospitals, e.g. coasu#t and university professors
reduced the original AONE list from 8,509 entrie2t082 hospitals.

The population worksheet of 2,082 medical-surgicapitals was used for
randomization. Random numbers were assigned witlelEthe randomization column
was copied in the worksheet, saved as a fixed yahethen sorted from smallest to
largest. The top 800 hospitals were initially stddcas the sample. An additional 65
hospitals were incorporated into the sample whpregiously selected hospital was
eliminated based on inclusion or exclusion critefiae CNO was identified and if that
role was not designated on the AONE list, the haspias contacted by phone to identify
the CNO. A considerable number of hospitals hafédiht CNOs than the name on the
AONE list. Approximately 70 to 75% of the hospitatlere contacted by phone to
validate the name, address and CNO, nurse execuotiveirse leader of the hospital. A
recruitment letter was sent to the identified ndeseler of 807 randomly selected
facilities.

Protection of Human Subjects

Permission to conduct this study was obtained filwenTexas Woman’s University
Institutional Review Board Houston Center (see Aplde E). The surveyNurses’
Practices with Blood Transfusions: Medical-Surgiéaiute Carewas hosted by

PsychData in a secure survey environment (SSEptbé&tcted against a third party
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viewing the data, prevented a participant fromieging data from their personal
computer, did not use cached versions of the syev@y encouraged the participants to
close the browser upon completion of the surveyirigutransmission, the questions and
responses were encrypted using 256-bit secure slagles (SSL) technology which is
equivalent to that used for transmission of creditl information. The survey data was
held in an isolated database on a PsychData sthiatemay only be accessed by the
research team. Confidentiality and anonymity werggeted by not requesting any
personal identifying information in the survilyirses’ Practices with Blood
Transfusions: Medical-Surgical Acute Card by not collecting linking 1D, respondent
ID, and IP address at the time of survey data doaal

Upon completion of the tirses’ Practices with Blood Transfusions: Medical-
Surgical Acute Carsurvey, the participant had the option of advagtima separate
PsychData survey to enter name, address, and alosigi to be used to select lottery
recipients for one of four $200 education grant& awarded in each hospital size
category. The surveyWises’ Practices with Blood Transfusions: Medicakgical Acute
Carecould not be connected to the second set of dataned to award the education
grants.

Two hospitals required separate submissions io lRB committees prior to
participating in this research project. Severabpitass requested a copy of the IRB
approval letter from TWU while most accepted tteesnent of IRB approval included in

the recruitment letter.
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Instrument

The instrumentNurses Practices with Blood Transfusion, Medi8atgical Acute
Care is a web-based survey developed by the authoadmihistered via PsychData.
PsychData is a robust platform for online surveithiw a secure survey environment
(SSE) (PsychData™, LLC, 2006). Instrument develagroecurred in two phases, Phase
I'in 2010 and Phase Il in 2011. The final survey ®fquestiondNurses’ Practices with
Blood Transfusions: Medical-Surgical Acute Cé&erganized into the following
sections: hospital demographics, transfusion ordedspolicy, technology and safety
measures, bedside transfusion practices in mesglicgical (non-ICU) areas, nurses and
nursing staff preparation, patient and family instions, and nursing and the transfusion
service (blood bankNurses’ Practices with Blood Transfusions: Medi8airgical Acute
Careis a robust and comprehensive representationrsesupractices with blood
transfusions with a scale content validity indexd%l) of 0.963. Cohen’s kappa of 0.797
and raw agreement of 0.855 establish that theuim&nt is a very stable and reliable tool.
Validity

Content validity was evaluated twice during th&tiament development by a
convenience sample of experts. Fourteen bloodftrsios experts from across the U.S.
comprised the first panel of judges. The panelkpieets was robust with a wide diversity
in clinical focus, roles, and geographic repres@mahat provided nationwide
perspective regarding validating content for nurpeactices and blood transfusions.
Seven of the first panel of experts comprised #dw®sd content validation panel. This

panel retained the diversity in clinical focus aabtks however all seven experts worked
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in large Texas hospitals with inpatient beds of 60@hore. The panel of experts
evaluated the instrument and assigned a relevarmeg 0 each question using a 4-point
ordinal rating scale (Lynn, 1986). The 72 questimtrument had 1-CVI scores of 0.8 to
1 and retained an S-CVI/Ave of 0.962 which confidhtiee instrumentNurses’ Practices
with Blood Transfusion: Medical-Surgical Acute Caas a robust representation of
nurses’ involvement and practices with blood trassins.

Reliability

Stability reliability of the instrument was estasbled via intrarater test-retest.
Fourteen nurse experts completed the web-basedystowtest-retest evaluation; two of
the experts were also content validators. Six ég@d#so completed a second round of
test-retest which included selected revised or ge@stions. The sample of experts was
robust in representation of the diversity of haapitincluding geographic locale and
hospital characteristics, and therefore was anliextesample to pilot the web-based
survey on nursing transfusion practices in acutdicaésurgical hospitals throughout the
U.S.

Formulas in Excel were created for Cohen’s nongiveid kappa and for raw
agreement, a proportion of agreement. “Cohen’s &appich in the case of intrarater
reliability, is an estimate of the agreement betwie scores assigned by the rater at two
different times” (Fawcett & Garity, 2009, p.174hd& formula for Cohen’s non-weighted
kappa was used since the responses were dichot@ndusominal. Many survey
guestions had the option of multiple responsesdoestion, and therefore kappa was

calculated for each potential response. Cohen’p&apll not calculate when responses
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are homogenous, e.g. all responses to a questiaexactly the same; or when one
response must be selected from an option of thre®ee, e.g. yes, no, unsure; or red,
white, blue. As a result, “kappa may be low evesutih there are high levels of
agreement and even though individual ratings acarate” (Uebersax, 2009). Raw
agreement is a simple proportion of the same responthe test and retest and
incorporated responses with 100% agreement ambag alirvey pairs into the
calculation of reliability for the survey. The aliility for the 72 question surveMurses’
Practices with Blood Transfusions: Medical-Surgiéaiute Careas described in Table 1.
Table 1

Stability Reliability with Test-Retest for Nurs@sactices with Blood Transfusions:

Medical-Surgical Acute Care

Test-retest reliability for  Count Range Mean Median Mode
instrument

Cohen’s Kappa 195 0.25t01 0.793 0.810 1

Raw Agreement 251 05 tol 0.846 0.857 0.7857

Different authors vary in the evaluation critera feliability coefficients; Fawcett and
Garity (2009) state that a score of 0.7 or greladsracceptable reliability, and Landis and
Koch (1977) are widely referenced for their schla .61 to 0.8 is substantial reliability
and 0.81 to 1 has almost perfect reliability. Thehén’s unweighted kappa of 0.793 and
a raw agreement of 0.846 confirm that the suiNayses’ Practices with Blood

TransfusionsMedical-Surgical Acute Cans a reliable instrument.
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Data Collection
Recruitment Procedures

A recruitment postal letter requesting participatin the study was sent to the Chief
Nursing Officer (CNO) of the 807 randomly selectexpitals. The letter included the
incentive of an opportunity for a $200 educatiogrant, the recommendation that a nurse
who is knowledgeable about hospital routines, jpsicand staff education related to
blood transfusions in medical-surgical patient aariégs complete the survey, and
instructions for accessing a copy of the survefatditate data gathering at
http://myweb.twu.edu/~raulbach/BloodSurvey2012.ddlfe letter included the
anticipated time required to gather the informaton enter the data in the web-based
survey at 45 to 90 minutes.

The response rate was slow with only 36 complstedeys after the first month, 99
after the second month, 135 after the third moatid, 148 after the fourth month.
Additional recruitment methods were used to enhdine@esponse rate. Three weeks
following the postal recruitment letter, a remingestcard was mailed to the CNO of the
selected sample hospitals. Between two and threghs@fter the initial recruitment
letter reminder emails were sent to approximatély CNOs or their executive assistant.
The email included attachments of the TWU IRB apptdetter and a copy of the
survey,Nurses Practices’ with Blood Transfusions: Medi€alrgical Acute Caréo
facilitate gathering information. The email alscluded a hyperlink directly to the
survey in PsychData. Email addresses were obt&aedphone calls to the CNOs office

at the hospitals.
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Data Collection

The CNO designated a hospital representativeupraly a nurse, to gather the
requested information and complete the surieyses’ Practices with Blood
TransfusionsMedical-Surgical Acute Carénce the information was acquired, the
representative entered their hospital’s respomstei web-based survey located within
the PsychData secure website. Although instructiorbtain a print copy of the survey
via the TWU MyWeb home page were included in tleeugment letter, this required the
respondent type the URL into the web browser addoas. If the researcher was
contacted by a potential respondent, the emailesddvas obtained and a copy of the
survey was attached in a follow-up email to thepitats representative.
Education Grant

As described in the section on protection of husi#njects, upon completion of
response entry in the web-based survey, the hospitigesentative had the option to
voluntarily enter contact information for inclusiona drawing for a $200 education
grant in a separate PsychData surigycation Grant Lottery - Nurses’ Practices with
Blood TransfusionOf the 148 hospitals that completed the surve®,datticipants
entered the education grant lotteDne grant was awarded for each of the four hospital
size categories to participants from Connectidlimois, Texas, and Wyoming.
Pilot Study

A pilot study was conducted prior to the largedgtiEighteen nurses from 11 states
across the nation completed the web-based siNueses’ Practices with Blood

TransfusionsMedical-Surgical Acute Caré worksheet copy of the survey was
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provided as an email attachment to gather the redjimformation and then answer the
web-based survey questions in PsychData. Seventgsaes participated in a post-survey
semi-structured telephone interview with the redearto obtain information on the
feasibility, efficiency, comprehensiveness, andesii@ess of the survey (Fawcett &
Garity, 2009; Polit & Beck, 2012).

The instructions for survey completion and act¢esbe survey in PsychData were
clear and the process was simple. Entry of datd sraoothly in one session given that
each participant had a printed copy of the sunfepyostal letter was recommended as the
optimal initial point of contact with the CNO, nersesearcher, or director of nursing
education. The opportunity for a financial incestivas identified as a nice way to
acknowledge the time commitment of the respondérnas not felt to be essential to
participation. A particularly positive finding wése time required to gather and enter
information in the online survey, anticipated atrBibutes, was less than 45 minutes.

An executive assistant to a CNO reviewed the megaecruitment letter and
suggested revisions that might enhance a CNO’staiteto the letter. The assistant also
reviewed the telephone script intended to reaclCti®’s assistant to clarify the name,
titte and email of the CNO.

The pilot supported that the study methods andgatores were feasible to
implement. Access to a worksheet copy of the imsént to use as the respondent
gathered data was identified as essential to ssftdeompletion of the survey. This
prompted the researcher to identify a way to acaegeb site from which a copy of the

survey could be printed. Fortunately the TWU MyWlme page provided an easy
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solution since access did not require a univetsggn. A direct link to a pdf copy of the
surveyNurses Practices’ with Blood Transfusions: MediSairgical Acute Careould
be directly obtained from http://myweb.twu.edu/+b@aech/BloodSurvey2012.pdf. The
recruitment letter included the following,
NOTE: the “tilde” symbol {) must be correctly placed without spaces, to fiatdi
correct URL entry.
Treatment of Data

This cross-sectional, exploratory study employeiariate and comparative
analysis to describe the blood transfusion prastidenurses in medical-surgical acute
care hospitals in the U.S. Descriptive statistientified the characteristics of the
population. For research questions one through fineedata was analyzed as follows.
The majority of the items in the survey were meadwmn the nominal scale and therefore
frequencies, and percentages (proportion) were wasééscribe the data; margins of error
were calculated. The ordinal data was describexbasge. Interval/ratio data was
described with frequencies, percentages (propgrteord means with standard
deviations; confidence intervals were calculatest.rEsearch questions six and seven,
comparative descriptions using Chi Squar® {est of independence was obtained to
identify differences in reported blood transfuspractices based on hospital size or

Magnet recognition.
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CHAPTER IV
ANALYSIS OF DATA

The study Nurses’ Practices with Blood TransfusiomnMedical-Surgical Patient
Care Units of Acute Care U.S. Hospitals is a desiee study of multiple aspects of
nurses’ involvement with blood transfusions. Folilogva description of the sample, the
chapter’s content is organized according to thesegsearch questions. Within each
research question section, survey question restdtgrouped with related content. The
results are described with text and tables. Thehigklights the key findings while the
tables provide comprehensive results. The numb#reofesponses for each question is
presented in the tables since not every questienanawered by every participant. The
tables report margins of error for nominal and watidata, and confidence intervals for
interval-ratio data based on a 95% confidence I&ust comparative analysis of hospital
size and Magnet recognition to each survey quesdipnovided in Tables 40 to 49 and
50 to 59 respectively, (see Appendixes G and H).

Description of the Sample

The sample consisted of responses from 148 acedicat-surgical hospitals
located in communities of varying size from 41 etan the U.S. (see Appendix | for a
distribution of states with participating hospiyaldospitals located in the Midwest and
Southern states comprised 62.4% of the samplel Ruvas and large urban cities were

represented with most hospitals located in comnesaf 15,000 to 99,999 & 50,
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33.8%) and 100,000 to 500,000« 43, 29.1%). Large and small hospitals were ithetl

in the sample with hospitals of 100-249 and 250-#@atient beds each having equal

representation in the sample= 46, 31.1% ). The majority of the hospitals were

identified as non-teaching, not providing trainfleg medical students or resident

physiciansif = 82, 55.4%). Most were non-government communaypitals (@ = 103,

69.6%) and did not have ANCC Magnet Recognitior (102, 68.9%). See Table 2 for

demographic characteristics of the hospitals instimaple.

Table 2

Demographic Characteristics of the Hospitals by Menof Inpatient Beds

Inpatient beds

Demographic Total
characteristic 100-249 250-499 2000F ¢ Percentage
more

Population
<15,000 4 2 0 24 16.2%
15,000-99,999 30 8 4 49 33.8%
100,000-500,000 8 23 9 43 29.1%
>500,000 3 13 13 30 20.3%

Hospital type
Non-government 32 34 17 103 69.6%
community
Investor-owned 11 6 1 21 14.2%
State or local 2 4 5 18 12.2%
government

Teaching 9 24 21 62 41.9%

Magnet 10 17 16 46 31.1%
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Findings
Blood Transfusion Practices

The first research question asked what the reghditeod transfusion practices of
nurses in medical-surgical patient care units i&.Wospitals were. Blood transfusion
practices included obtaining signatures for infadnaensents, transfusion orders, blood
specimen collection, acquisition of the blood utnansfusion verification, transfusion
vital signs, notification of transfusion reactioasd transport of a patient with blood
infusing to diagnostic tests and procedures.

A majority of the hospitals reported that all béttime or most of the time nurses
obtained the patient’s signature for informed com$er blood transfusiom(= 83,
59.7%) andrf = 23, 16.5%) respectively, (Table 3). Most hodpi{&5.8%) reported that
nurses completed the clinical indication on thedfasion order all of the time, most of
the time, or occasionally because the physiciamdtdgpecify the indication, however
sixty-four hospitals (44.1%) reported that nursegen specified the clinical indication
for the transfusion, (Table 3). In many hospitadslicensed staff never entered
transfusion orders into the laboratory informatsystem (LIS) § = 66, 44.6%); the

practice was variable in the other hospitals.
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Table 3

Nursing Staff Involvement with Informed Consent Blwbd Transfusion Orders

Transfusion Order Practices n f Percentage  Margin of Error
Nurses obtain signatures for 139

informed consent for blood

transfusions

All of the time 83 59.7% +8.2%
Most of the time 23 16.5% +6.2%
Occasionally 8 5.8% +3.9%
Never 25 18.0% +6.4%

Nurses complete clinical indication 145
on the transfusion order because
physician did not specify

All of the time 4 2.8% +2.7%
Most of the time 25 17.2% +6.1%
Occasionally 52 35.9% +7.8%
Never 64 44.1% +8.1%

Non-licensed staff enter non-CPOE 148
orders for blood transfusion in the
laboratory information system

All of the time 24 16.2% +5.9%
Most of the time 30 20.3% +6.5%
Occasionally 28 18.9% +6.3%
Never 66 44.6% +8.0%

Personnel who obtained blood specimens for typesareen compatibility testing
were primarily RNsi{ = 117, 79.1%) and non-nursing phlebotomists (127, 85.8%),

(Table 4).

81



Table 4
Personnel Who Obtain Blood Specimens for Type aree8

Personnel n f Percentage  Margin of Error
Personnel who obtain blood 148
specimens for type and screen
Non-licensed nursing staff 33 22.3% +6.7%
LPN/LVN 45 30.4% +7.4%
RN 117 79.1% +6.6%
Other (non-nursing phlebotomist) 127 85.8% +5.6%

Licensed staff are most likely to pick up bloodqgucts from the transfusion service
or blood bank in a majority of the hospitats< 81, 55.1%) yet non-licensed staff £
66, 44.9%) were also highly utilized as blood cergi(Table 5). A blood transport
request form is required to obtain blood issuedhftbe transfusion service or blood bank
(n =96, 65.8%), (Table 5). Most hospitals did nédwala staff member to pick up blood

products for different patients at the same time (19, 82.6%), (Table 5).

Table 5
Pick-up and Transport of Blood Products
Pickup and Transport Variable n f Percentage = Margin of Error
Transporter of Blood Products 147
Non-licensed staff 66 44.9% +8.0%
Licensed staff 81 55.1% +8.0%
Paperwork required to pick-up blood 146
No paperwork required 17 11.6% +5.2%
Transfusion order 33 22.6% +6.8%
Blood transport request (Pick-up 96 65.8% +7.7%

slip, Blood Card, etc.)
Pick-up blood for different patients at144

the same time
Yes 25 17.4% +6.2%

No 119 82.6% +6.2%
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Transfusion vital sign parameters regularly ineldidemperature, blood pressure,
pulse and respiratory rate. In less than half efttbspitals, oxygen saturation was
included as a vital sign during blood transfusifms 71, 48%), (Table 6). Vital signs
obtained pretransfusiom & 146, 98.6%), at 10-15 minutes after initiatidrihe
transfusionif = 143, 96.6%), and at the end of the transfusion 127, 85.8%) were
obtained by most hospitals with vital signs during transfusion variably reported,
(Table 6). A quarter of the hospitals obtained\stgns 30 minutes after the end of the
transfusionii = 37, 25%), (Table 6). Most hospitals maintairntsel patient’s standard
vital sign frequency in the post transfusion pefioe 131, 88.5%), (Table 6). Delegation
of transfusion vital signs to non-licensed staffmadical-surgical areas occurred in

almost three fourths of the hospitats5 107, 72.3%), (Table 7).
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Table 6

Transfusion Vital Sign Practices

Transfusion Vital Sign Measures n f Percentage  Margin of Error
Parameters of transfusion vital signs 148
Temperature 148 100% 0%
Blood pressure 147 99.3% +1.3%
Pulse 147 99.3% +1.3%
Respiratory rate 142 95.9% +3.2%
Oxygen saturation 71 48.0% +8.0%
Timing of transfusion vital signs 148
Pre-transfusion 146 98.6% +1.9%
10-15 minutes after initiation 143 96.6% +2.9%
Every 30 minutes 36 24.3% +6.9%
Every 60 minutes 72 48.6% +8.1%
End of transfusion 127 85.8% +5.7%
30 minutes post transfusion 37 25.0% +7.0%
Post-transfusion vital signs are morel48
frequent than patient’s standard vital
signs
Yes 17 11.4% 15.1%
No 131 88.5% +5.1%
Table 7

Delegation of Transfusion Vital Sign to Non-licesh&#taff

Delegation to Non-licensed Staff n f Percentage  Margin of Error
Delegation of transfusion vital 148
signs to non-licensed staff

Yes 107 72.3% 17.2%

No 41 27.7% +7.2%

The infusion rate for the first 15 minutes of thensfusion was established by

hospital policy for over half of the hospitats%£ 85, 57.8%). After the first 15 minutes,
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the nurse or transfusionist determined the infusade 0 = 72, 49%), (Table 8). The rate
specified by the transfusion policy had a bimodsirdbution (Mo = 50 to 75, 100 to
120), (Table 9). The distribution was negativelgwkd (Range = 2 to 200dn = 100,

M = 83.8,95% CI [72.3, 95.3]), (Table 9).

Table 8

Method for Determining Infusion Rate of Blood Traisgon

Method for Determining Infusion N f Percentage  Margin of Error

Rates

First 15 minutes 147
Policy 85 57.8% +8.0%
Doctor’s order 11 7.5% +4.3%
Nurse or transfusionist 51 34.7% +7.7%

After the first 15 minutes 147
Policy 44 29.9% +7.4%
Doctor’s order 31 21.1% +6.6%
Nurse or transfusionist 72 49.0% +8.2%
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Table 9

Rate Specified in Policy for the First 15 Minutes

Infusion rate f  Percentage Median Mean  SD 95% Cl

per policy
141
Not specified in 64 45.4%
policy
Rate for first 15 100 83.8 51.3 72.31095.3
minutes
2 mL/hr 3 2.1%
5 mL/hr 1 0.7%
15 mL/hr 2 1.4%
20 mL/hr 1 0.7%
40 mL/hr 1 0.7%
50 mL/hr 11 7.8%
60 mL/hr 10 7.1%
75 mL/hr 9 6.4%
80 mL/hr 1 0.7%
90 mL/hr 2 1.4%
100 mL/hr 13 9.2%
120 mL/hr 18 12.8%
125 mL/hr 2 1.4%
180 mL/hr 2 1.4%
200 mL/hr 1 0.7%

The majority of the hospitals specified in thegurtsfusion policy that 4 hours was
the maximum time a single filtered blood adminitra set may be in usen (= 126,

85.1%,Mo = 4,Mdn= 4, M = 4.6,SD = 3.5, 95% CI [4.0, 5.2]), (Table 10).
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Table 10

Blood Administration Set Hours of Use

Hours of Use of Filtered
Administration Set per f  Percentage Median Mean SD 95% CI
Policy

Maximum hours per set 148 4 4.6 3.5 3.7t04.9
Not specified in policy 10 6.8%
2 hours 1 0.7%
3 hours 4 2.7%
4 hours 126 85.1%
8 hours 3 2.0%
24 hours 4 2.7%

In most hospitals the first person notified by these of a possible transfusion
reaction was the ordering or covering physicias (73, 49.3%) andn(= 45, 30.4%),
respectively; the transfusion service was notifiest in 17 hospitals (11.5%), (Table 11).
The decision to report a possible transfusion read¢bd the Transfusion Service was

specified in the transfusion policy in most hodpifa = 113, 76.9%), (Table 11).
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Table 11

Notifications of Transfusion Reaction

Notifications of Transfusion Reaction n f Percentage  Margin of Error
Notified first by nurse of possible 148
transfusion reaction

Transfusion Service, Blood Bank, 17 11.5% +5.1%

or Laboratory

Ordering physician 73 49.3% +8.1%

Covering physician 45 30.4% +7.4%

Attending physician 13 8.8% +4.6%
Who determines if a possible 147

transfusion reaction is reported to the
transfusion service (blood bank)

Physician 11 7.4% +4.2%
Nurse 23 15.6% +5.9%
Stated in Policy 113 76.9% +6.8%

During the first 15 minutes of the transfusionging staff stay at the patient’s
bedside with all or most transfusioms< 91, 61.5%) andh(= 23, 18.9%), respectively,
(Table 12, Figure 23). The level of staff at theldide during this initial 15 minutes was

predominantly the RNn(= 143, 97.3%), (Table 12).
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Table 12

Nursing Staff at the Bedside during the First 151es of a Blood Transfusion

Staff at Bedside during Transfusion n f Percentage = Margin of Error

Staff at bedside first 148

15-minutes
All of the time 91 61.5% +7.8%
Most of the time 23 18.9% +6/3%
Occasionally 24 16.2% +5.9%
Never 5 3.4% +2.9%

Level of personnel at bedside first 147

15-minutes
RN 143 97.3% +2.6%
LPN/LVN 1 0.7% +1.3%
Non-licensed staff 3 2.0% +2.0%

Patients were transported out of the patient gaitefor tests and procedures with
blood transfusions in progress in most hospitats {03, 69.6%), (Table 13). During
transport to the test or procedure area, the RiNgrily observed the patient receiving a
blood transfusionn(= 72, 70.6%) and in almost a quarter of the hafpthe transport
staff observed the patiemt € 23, 22.5%), (Table 13). During the test or pohoe, either
the test or procedure area RINA55, 53.9%) or the medical-surgical unit RNF30,

20.3%) observed the patient, (Table 14).
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Table 13

Blood Transfusion during Tests and Procedures

Transfusion During Test or
Procedure
Patients are transported to test or 148
procedure areas with blood infusing
Yes 103 69.6% +7.4%
No 45 30.4% +7.4%
Who observes patient with blood 102
transfusion during transportation

n f Percentage  Margin of Error

RN 72 70.6% +8.8%
LPN/LVN 3 2.9% +3.3%
Non-licensed nursing staff 2 2.0% +2.7%
Transportation staff 23 22.5% +8.1%
Physician 1 1.0% +1.9%

Who observes patient with blood 102
transfusion during the test or

procedure
Test/Procedure RN 55 53.9% +9.7%
Test/Procedure technician 16 15.7% +7.1%
Medical-Surgical unit RN 30 29.4% +8.8%
Medical-Surgical unit LPN/LVN 1 1.0% +1.9%
Physician 0

Adopted Innovations in Technology and Processes

The second research question asked what innogandechnology and processes
were adopted by nurses in medical-surgical patiarg units in U.S. hospitals.
Technological innovations included computerizedviater order entry (CPOE),
automated systems for transporting blood productsd clinical area, equipment for
infusion rate control, specimen collection verifioa equipment, electronic transfusion

verification scanning equipment, blood wristbarats] automatic devices for vital signs
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and use of pulse oximetry. Process innovationsrapessed handoff communication,
number of staff required for electronic pretrangfosverification, double check at the
point of blood product issue, hemovigilance repaytemployment of transfusion safety
nurses, and nurse representation on the Transfasiomittee.

The use of computerized provider order entry (CP@gs fully or almost fully
implemented (75% or greater) in a majority of thesgitals 6 = 78, 52.7%). Zero
implementation of CPOE occurred in 43 hospitals129, (Table 14).

Table 14

Computerized Provider Order Entry (CPOE) Used foarisfusion Orders

CPOE Implementation n f Percentage  Margin of Error
Computer Provider Order Entry 148
(CPOE)

Fully or almost fully implemented 78 52.7% +8.0%

(75% or greater)

Partially implemented (less than 27 18.2% +6.2%

75%)

Not current ordering process (0%) 43 29.1% +7.3%

Two innovative practices addressed the processriffying the identification match
of the patient and the label on the blood specio@lected for type and screen. In the
majority of hospitals the person who obtained tlenge individually verified the
specimen was obtained from the correct patient 89, 60.4%). Other hospitals required
a second person to verify the match of the patienbe type and screen specimean=(

58, 39.5%), (Table 15).
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Table 15

Blood Specimens for Type and Screen

Blood Specimen for Type and Screenn f Percentage = Margin of Error
Number of persons to verify 147
specimen for type and screen
Two persons 58 39.4% +7.9%
One person 89 60.5% +7.9%
A second blood sample to confirm 148
blood type
Yes 39 26.4% +7.1%
No 109 73.6% +7.1%

Several questions addressed innovations in seditted to identification
wristbands and use of electronic identification)(Hystems. A majority of the hospitals
reported use of an additional unique patient waistbspecific for blood transfusion in
addition to the standard ID wristbanu< 84, 56.8%). Electronic ID systems were used
in a majority of the hospitals1 = 90, 60.8%). Medication administration was thienary
electronic ID applicationn(= 84, 93.3%). Hospitals not using electronic IDhtemlogies
(n =58, 39.2%) primarily used the standard patiemstvand for pretransfusion

verification ( = 34, 58.6%). See Table 16 for a complete desonpt
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Table 16

Technology and Safety Measures Used

Technology and Safety Measures n f Percentage  Margin of Error
Unique patient wristband for blood 148
transfusion (blood band)
Yes 84 56.8% +8.0%
No 64 43.2% 1+8.0%
Electronic identification (ID) systems 148
used by nurses (hand-held scanners,
computer wands, etc)
Yes 90 60.8% +7.9%
No 58 39.2% +7.9%
Electronic ID systems used for: 90
Medications 84 93.3% 15.2%
Positive patient identification 62 68.9% 19.6%
(PPID)
Bedside transfusion verification 37 41.1% +10.2%
Specimen collection for blood 30 33.3% +9.7%
compatibility test
Specimen collection for general 28 31.1% +9.61%
labs
Non-electronic ID methods used for 58
pretransfusion verification
Standard patient ID wristband 34 58.6% +10.2%
Unigue non-electronic blood band 21 36.2% +9.9%
(Identa-A-Band, Secureline, etc.)
Barrier system (BloodLoc, 3 5.2% +4.6%

Typenex FinalCheck, etc.)

During pretransfusion verification with an electiosystem all 37 hospitals scanned

the blood bag as part of the process, (Tables d@@p Barcode technology was the

primarily electronic method used for transfusionifi@tion (n = 27, 73%). Despite 27

hospitals reporting use of barcode technologyremgfusion verification, few delineated

the specific type. Two licensed staff members wecqgiired to complete electronic
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pretransfusion verification in most hospitats{ 36, 90%); fewer hospitals reported use
of only one licensed staff plus the electronic egsfor pretransfusion verificatiom € 4,
10%). See Table 17 for a complete description.

Table 17

Electronic Technologies Used During Transfusionifietion

Electronic Technologies n f Percentage = Margin of Error
Blood bag scanned during electronic 90
transfusion verification

Yes 37 41.1% +10.2%

No 53 58.9% +10.2%

Type of bedside electronic ID system 37
used for pretransfusion verification

Barcode 27 73% +14.3%
RFID tag 10 27% +14.3%
QR Code 0
Wireless proximity tag 0
Type of barcode wristband used for 27
pretransfusion verification
Standard barcode patient ID 4 15% +13.5%
wristband
Unique barcode blood band (I- 0
Track Plus, Secureline, Typenex,
etc.)
Missing data 23 85% +13.5%
Number of licensed staff required to 40
complete pre-transfusion verification
One person 4 10% +9.3%
Two persons 36 90% 19.3%

A hospital may use multiple conveyances to trartdpood products from the
transfusion service to the medical-surgical cliham@a. The use of personnel primarily

nursing personneh(= 133, 89.9%) was the most common means of tratisgdolood
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products. Pneumatic tubes were used in a thirdehbspitalsri( = 49, 33.1%) and a
single hospitalrf = 1, 0.7%) reported use of a robot to deliver tloot products, (Table
18). A majority of hospitals do not allow storagedespensing of blood products at the
point-of-care in the medical surgical areas=(138, 93.2%). A few hospitals however
permit the use of portable blood coolers with ieeks that provide several hours of
cooling in the medical-surgical areasH8, 5.4%). The Thermal Wizard Red Shield
blood cooler it = 1, 0.7%) that provides up to 24-hours of cookng a satellite blood
refrigerator ( = 1, 0.7%) were each reported as used in medicgleal areas. No
hospital reported use of a blood bank vending nmecini the medical-surgical areas,
(Table 18).

Table 18

Acquisition and Storage of Blood Products in Metigargical Areas

Methods to Obtain Blood Products n f Percentage  Margin of Error

Methods used to transport blood 148
products to the clinical areas

Nursing personnel 133 89.9% +4.9%
Other hospital personnel 78 52.7% +8.0%
Pneumatic tube 49 33.1% +7.6%
Robot 1 0.7% +1.3%

Equipment used to store or dispense148
blood products at the point-of-care in
medical-surgical areas
Not applicable 138 93.2% +4.1%

Portable blood cooler 8 5.4% +3.6%
Thermal Wizard Red Shield 1 0.7% +1.3%
Satellite Blood refrigerator 1 0.7% +1.3%
Blood vending machine 0 0%
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Several questions addressed the use of medicgiregat used by nurses during the
administration of blood products. Non-invasive BRB) was used all of the time €
84, 56.8%) or most of the tima € 52, 35.1%) during blood transfusions, (Table 19).
Few hospitals automatically integrated the vitghsifrom the NIBP into the electronic
medical recordr(= 16, 10.8%), (Table 19). Infusion pumps were usecbntrol blood
infusion rate in most hospitals € 144, 97.3%) and were used all of the time in a
majority of the hospitalan(= 124, 84.9%), (Table 19). The use of a pulse oximete
during blood transfusions was variable; responsae all of the timen(= 62, 41.9%),
most of the timer(= 26, 17.6%), occasionally € 52, 35.1%), and neven € 8, 5.4%),
(Table 19). Blood warmers were occasionally useméalical-surgical areas of almost
half the hospitalsn(= 72, 48.6%), while most hospitals did not useotlavarmers in the

medical-surgical areas € 76, 51.4%), (Table 19).
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Table 19

Technology Devices Used During Blood Transfusiaridedical-Surgical Areas

Technology Devices n f Percentage  Margin of Error
Non-invasive BP (NIBP) used 148
All of the time 84 56.8% +8.0%
Most of the time 52 35.1% +7.7%
Occasionally 7 4.7% +3.4%
Never 5 3.4% +2.9%
NIBP vital signs auto-downloaded 148
into electronic medical record (EMR)
Yes 16 10.8% +5.0%
No 132 89.2% +5.0%
Flow rate regulation methods 148
Infusion pump 144 97.3% 2. 6%
Roller clamp on filtered 20 13.5% +5.5%
administration set
Flow regulating device (Dial-a- 2 1.4% +1.9%
Flow, Control-a-Flo etc.)
Infusion pump used 146
All of the time 124 84.9% +5.8%
Most of the time 16 11.0% +5.0%
Occasionally 4 2.7% +2.6%
Never 2 1.4% +1.9%
Pulse oximeter used 148
All of the time 62 41.9% +7.9%
Most of the time 26 17.6% +6.1%
Occasionally 52 35.1% +7.7%
Never 8 5.4% +3.6%
Blood warmers occasionally used 148
Yes 72 48.6% +8.1%
No 76 51.4% +8.1%
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The majority of hospitals incorporated handoff coamication innovations by
conducting double checks with two persons at time of blood issue from the blood
bank. The blood product label was double checked 125, 85.6%), and the blood
product was compared to the order or pick-up famm (26, 86.3%). Only five (3.4%)
hospitals did not use double checks at time ofeisgithe blood, (Table 20). Most
hospitals did not require a recheck of infusingdol@uring caregiver handoffi & 118,
79.7%), (Table 20).

Table 20

Handoff Communication Double Checks

Double Checks n f Percentage  Margin of Error

Double check by two persons at timel46
of blood product issue

Blood product labeled correctly 125 85.6% 15.7%

Blood product compared to 126 86.3% +5.6%

Order/pick-up form before issue

No double check 5 3.4% +2.9%
During caregiver handoff 148

communication infusing blood is

rechecked for match to the patient
Yes 30 20.3% +6.5%
No 118 79.7% +6.5%

Innovative practices of the hospital’s transfussenvice included voluntary
participation in the Hemovigilance Network whiclcimdes reporting all transfusion
related adverse events to the national databatbe ofetwork f = 93, 66%). Nurses had
representation on most hospital transfusion coreestfi = 83, 57.2%) with a direct

relationship between hospital size category angthportion of hospitals with nurse
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representation on the committee. However few halspft = 18, 12.4%) employed a

transfusion service nurse specialist or blooda#ilon nurse, (Table 21).

Table 21

Innovative Practices between Transfusion ServicENurses

Innovations in Transfusion Services n f Percentage = Margin of Error
Hospital voluntarily reports 141
transfusion related adverse events to
the Biovigilance Network
Yes 93 66.0% +7.8%
No 48 34.0% +7.8%
Hospital employs a transfusion nursel45
specialist or blood utilization nurse
Yes 18 12.4% +5.4%
No 127 87.6% +5.4%
Nurse representative on the 145
hospital’s transfusion committee
Yes 83 57.2% +8.1%
No 62 42.8% +8.1%

Hospital Education Related to Administration of Blood Products

The third research question asked what educatintent and methods of

communication were used in the hospital-based patipa of medical-surgical nurses

and nursing staff related to the administratioblobd products. During orientation of

new employees, education on blood transfusionspn@dded to almost all RNs1(=

144, 98%) while fewer LPN/LVNan(= 84, 57%) and non-licensed staff< 53, 36%)

received blood transfusion education, (Table 22).
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Table 22

Blood Transfusion Preparation of Nurses and Nurshtgff during Orientation

Recipients of Transfusion Education n f Percentage  Margin of Error
Education during orientation 147

RN 144 98.0% +2.3%

LPN or LVN 84 57.1% +8.0%

Non-licensed 53 36.1% +7.8%
Blood transfusion not covered in 3 2.0% +2.3%
orientation

Content on blood transfusions provided to RNs @nadantly focused on hospital
transfusion proceduren € 144, 98%), transfusion reaction symptoms (141, 95.9%),
and patient management during a transfusion reagtie 132, 89.8%). Only one of the
content areas, blood conservatiarr(57, 38.8%), was provided in fewer than 70% ef th
hospitals, (Table 23). Packed red blood cells (46, 99.3%), platelets & 136, 92.5%),
and fresh frozen plasma € 136, 92.5%) were the primary blood productsudelin the

RN blood transfusion education, (Table 24).
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Table 23

Content Included in RN Blood Transfusion Educatiaring Orientation

Transfusion Education Content n f Percentage  Margin of Error
147

Hospital procedures 144 98.0% +2.3%

Symptoms of transfusion reaction 141 95.9% +3.2%

Patient management of transfusion 132 89.8% +4.9%

reaction

Equipment for transfusion 129 87.8% +5.3%

Transportation of blood 125 85.0% +5.8%

Types of blood products and blood 123 83.7% +6.0%

filters

Infusion rates/duration 122 83.0% 16.1%

Types of transfusion reactions 120 81.6% +6.3%

Blood wastage (blood bag not 106 72.1% +7.3%

returned to the blood bank within

time limit)

Blood conservation 57 38.8% +7.9%

Table 24

Blood Products Included in RN Orientation

Blood Products n f Percentage = Margin of Error
147

Packed RBCs 146 99.3% +1.3%
Platelets 136 92.5% +4.3%
Fresh frozen plasma 136 92.5% +4.3%
Whole blood 84 57.1% +8.0%
Special products (irradiated, 83 56.5% +8.0%
leukoreduced)

Cryoprecipitate 81 55.1% +8.0%
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The rank of transfusion content provided to LPNNSAvas similar to the RNs
however the percentage of hospitals providing adritethe LPN/LVNs was less than
for the RNs. Primary content areas for the LPN/LWak on hospital transfusion
proceduresi(= 93, 63.3%), and transfusion reaction symptoms 90, 61.2%). See
Table 25 for a complete description of the conpentiided to LPN/LVNSs. For non-
licensed staff, the prevailing response was thdilood transfusion educatiom € 65,
44.2%) was provided during new employee orientati@hen provided, non-licensed
staff were primarily educated on hospital procedyne= 59, 40.1%) and symptoms of
transfusion reactionsE 31, 21.1%). See Table 26 for a complete desonpif the
content provided to non-licensed staff.

Table 25

Content in LPN/LVN Blood Transfusion Education dgrOrientation

Transfusion Education Content n f Percentage = Margin of Error
147

Hospital procedures 93 63.3% +7.8%

Symptoms of transfusion reaction 90 61.2% +7.9%

Patient management of transfusion 83 56.5% +8.0%

reaction

Infusion rates/duration 72 49.0% +8.1%

Equipment for transfusion 72 49.0% +8.1%

Transportation of blood 74 50.3% +8.1%

Types of blood products and blood 71 48.3% +8.1%

filters

Types of transfusion reactions 69 46.9% +8.1%

Blood wastage (blood bag not 58 39.5% +7.9%

returned to the blood bank within

time limit)

Blood conservation 36 24.5% +7.0%
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Table 26

Orientation Content on Blood Transfusion for Nacehsed Staff

Transfusion Content n f Percentage  Margin of Error
147

Not taught to non-licensed staff 65 44.2% +8.0%
Hospital Procedures 59 40.1% +7.9%
Transportation of Blood 55 37.4% +7.8%
Symptoms of transfusion reaction 31 21.1% 16.6%
Responsibilities during a transfusion 30 20.4% 16.5%
reaction

Different blood products 13 8.8% +4.6%

The types of transfusion reactions included inRiNeeducation were primarily
allergic (h = 142, 96.6%), acute hemolytic € 111, 75.5%), and febrilen & 105,
71.4%). See Table 27 for a complete descriptiah@types of transfusion reactions
included in RN education. The rank order of clih|gnptoms of a transfusion reaction
was similar for RNs, LPN/LVNs, and non-licensedfstéhe four most common
symptoms were fever (RM,= 144, 98%; LPN/LVNn = 91, 61.9%; and non-licensed
staff,n = 36, 24.5%), chills/rigors (RNy= 141, 95.9%; LPN/LVNn = 87, 59.2%; and
non-licensed staff) = 36, 24.5%), shortness of breath (RN; 134, 91.2%; LPN/LVN,
n= 82, 55.8%; and non-licensed staft;: 36, 24.5%), and itching (RM,= 132, 89.8%;
LPN/LVN, n = 80, 54.4%; non-licensed stafff= 30, 20.4%). Ninety-nine hospitals
(67.3%) did not provide transfusion reaction sympexucation to non-licensed staff.
See Tables 27, 28, 29, and 30for full descriptmitsansfusion reactions symptoms

included in the education for each level of nurgiegsonnel.
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Table 27

Transfusion Reactions Included in RN Orientation

Types of Transfusion Reactions n f Percentage  Margin of Error
147
Allergic 142 96.6% +2.9%
Acute hemolytic 111 75.5% +7.0%
Febrile 105 71.4% +7.3%
TACO 87 59.2% +7.9%
Hypotensive 78 53.1% +8.1%
Infection 75 51.0% +8.1%
TRALI 70 47.6% +8.1%
TAD dyspnea 68 46.3% +8.1%
Delayed hemolytic 65 42.2% +8.0%
Graft vs. host disease 34 23.1% +6.8%
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Table 28

Symptoms ofransfusion Reactions Included in RN Transfusiondation

Symptoms of Transfusion Reaction n f Percentage  Margin of Error
Symptoms in RN Education 147
Fever 144 98.0% +2.3%
Chills/rigors 141 95.9% +3.2%
Shortness of breath 134 91.2% +4.6%
Itching 132 89.8% +4.9%
Hives 128 87.1% +5.5%
BP decrease 122 83.0% +6.1%
Flushing 121 82.3% +6.2%
Tachycardia 119 81.0% +6.4%
Chest pain 114 77.6% +6.8%
Back pain 113 76.9% +6.9%
BP increase 111 75.5% +7.0%
Nausea/vomiting 109 74.1% +7.2%
Shock 104 70.7% +7.4%
Wheezing 103 70.1% +7.5%
Urticaria 100 68.0% +7.6%
Infusion site pain 95 64.6% +7.8%
Flank pain 95 64.6% +7.8%
Headache 86 58.5% +8.0%
Hypoxemia 83 56.5% +8.1%
Edema 81 55.1% +8.1%
Other rash 77 52.4% +8.2%
Abdominal pain 70 47.6% +8.2%
Hematuria 70 47.6% +8.2%
Cough 68 46.3% +8.1%
Bradycardia 67 45.6% +8.1%
Oliguria 65 36.7% +7.9%
Dark urine 58 39.5% +8.0%
Diffuse hemorrhage 54 36.7% +7.9%
Jaundice 48 32.7% +7.7%
Other pain 47 32.0% +7.6%
Positive antibody screen 40 27.2% +7.3%
Hemoglobinuria 38 25.9% +7.2%
Infiltrates on chest x-ray 33 22.4% +6.8%

105



Table 29

Symptoms ofransfusion Reactions Included in LPN/LVN Transfmdtducation

Symptoms of Transfusion Reaction n f Percentage Margin of Error
Symptoms in LPN/LVN education 147
Fever 91 61.9% +7.9%
Chills/rigors 87 59.2% +7.9%
Shortness of breath 82 55.8% +8.0%
Itching 80 54.4% +8.1%
Hives 75 51.0% +8.1%
BP decrease 76 51.7% +8.1%
Flushing 73 49.7% +8.1%
Tachycardia 75 51.0% +8.1%
Chest pain 67 45.6% +8.1%
Back pain 68 46.3% +8.1%
BP increase 70 47.6% +8.1%
Nausea/vomiting 67 45.6% +8.1%
Shock 65 44.2% +8.0%
Wheezing 58 39.5% +7.9%
Urticaria 60 40.8% +7.9%
Infusion site pain 54 36.7% +7.8%
Flank pain 55 37.4% +7.8%
Headache 51 34.7% +7.7%
Hypoxemia 43 29.3% +7.4%
Edema 50 34.0% +7.7%
Other rash 46 31.3% +7.5%
Abdominal pain 42 28.6% +7.3%
Hematuria 38 25.9% +7.0%
Cough 43 29.3% +6.7%
Bradycardia 47 32.0% +7.5%
Oliguria 33 22.4% +6.7%
Dark urine 32 21.8% +6.7%
Diffuse hemorrhage 31 21.1% +6.6%
Jaundice 27 18.4% +6.3%
Other pain 27 18.4% +6.3%
Positive antibody screen 22 15.0% +5.8%
Hemoglobinemia 22 15.0% +5.8%
Infiltrates on chest x-ray 23 15.6% +5.9%
Hospitals with no response 56 38.1%
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Table 30

Symptoms ofransfusion Reactions Included in Non-licensed MgrStaff Education

Transfusion Reaction Symptoms n f Percentage Margin of Error

Symptoms in non-licensed education 145
Fever 36 24.5% +7.0%
Chills 36 24.5% +7.0%
Shortness of breath 34 23.1% 16.9%
ltching 30 20.4% 16.6%
Hives 27 18.4% 16.3%
BP decrease 25 17.0% +6.1%
Flushing 21 14.3% +5.7%
Tachycardia 22 15.0% +5.8%
Chest pain 22 15.0% +5.8%
Back pain 21 14.3% +5.7%
BP increase 20 13.6% 1+5.6%
Nausea/vomiting 20 13.6% +5.6%
Shock 15 10.2% +4.9%
Wheezing 22 15.0% +5.8%
Urticaria 16 10.9% 15.1%
Infusion site pain 14 9.5% +4.8%
Flank pain 17 11.6% +5.2%
Headache 14 9.5% +4. 8%
Hypoxemia 14 9.5% +4.8%
Edema 13 8.8% +4.6%
Other rash 13 8.8% +4.6%
Abdominal pain 14 9.5% +4.8%
Bloody urine 12 8.2% +4.5%
Cough 19 12.9% +5.5%
Bradycardia 13 8.8% +4.6%
Dark urine 9 6.1% +3.9%
Diffuse hemorrhage (bleeding) 6 4.1% +3.2%
Jaundice 9 6.1% +3.9%
Other pain 6 4.1% +3.2%

NA - transfusion reaction symptoms 1 99 67.3% +7.6%

taught to non-licensed staff
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The primary methods of instruction during new esypk orientation were review
of the hospital transfusion policy € 100, 68%) and classroom instruction=96,
64.5%). Online modules(= 71, 48.3%) and competency skills validatior=(67,
45.6%) were used in many hospitals, (Table 31)irgurecurring education, online
learning modulesn(= 86, 58.5%) and review of the hospital’s trangfupolicy ( = 65,
44.2%) were the primary instruction methods witmpetency skills validatiom(= 54,
37.6%) in over a third of the hospitals, (Table.32her methods were less frequently
utilized in orientation and in recurring transfusieducation, (Tables 31 and 32).
Table 31

Methods of Instruction for Education on Blood Trirssons during Orientation

Methods of Instruction n f Percentage  Margin of Error
147
Read transfusion policy 100 68.0% +7.5%
Classroom presentation 96 64.9% +7.7%
Online module 71 48.3% +8.2%
Competency skills validation 67 45.6% +8.1%
Self-learning module 41 29.9% +7.4%
Simulation plus discussion 25 17.0% +6.1%
Video 12 8.2% +4.4%
Case Studies 6 4.2% +3.2%
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Table 32

Instructional Methods for Recurring Education oro@&d Transfusions

Instructional Methods n f Percentage  Margin of Error
147

Online learning (e-learning) 86 58.5% +8.0%
Read transfusion policy 65 44.2% +8.0%
Competency skills validation 54 37.6% +7.8%
Inservice 41 27.9% +7.3%
Self-learning module 32 21.8% +6.7%
Classroom presentation 28 19.0% 1+6.2%
Blended learning 15 10.2% +4.9%
(online plus discussion)

Simulation plus discussion 13 8.8% +4.6%
Case studies 8 5.4% +3.7%
Video 6 4.1% +3.2%

Recurring blood transfusion education for RNs BRI/LVNs primarily occurred
on a yearly basis(= 116, 80.6%)M = 0.88, 95% CI [0.808, 0.955] and £ 75, 61%),
M = 0.66, 95% CI [0.566, 0.751] respectively. Moghdicensed staff were not required
to receive ongoing blood transfusion educatior (L06, 76.8%)M = 0.23, 95% ClI

[0.161, 0.303]. See Table 33 for further descripgio
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Table 33

Occurrence of Recurring Education on Blood Tranisfius

Occurrence of

. 95%
Recurnng n f  Percentage Mean Staf‘d?“d Confidence
Transfgsmn Deviation Interval
Education
RNs 144 0.88 0.450 0.080 to 0.955
Not required 23 16.0%
Every 1 year 116 80.6%
Every 2 years 4 2.8%
Every 3 years 1 0.7%
LPNs or LVNs 123 0.66 0.525 0.566 to 0.751
Not required 45 36.6%
Every 1 year 75 61.0%
Every 2 years 3 2.4%
Every 3 years 0
Non-licensed staff 138 0.23 0.424 0.161 to 0.303
Not required 106 76.8%
Every 1 year 32 23.2%
Every 2 years 0
Every 3 years 0

Influential Information Sources

The fourth research question asked about intemmalexternal sources of

information that influence the communication anffiudion of blood transfusion

practices of nurses in medical-surgical units i8.Uhospitals. The primary source of

information within the hospital that influenced nead-surgical nurses’ blood transfusion

practices was the hospital’s blood transfusiongyafn = 136, 92%). The transfusion

service (blood bank) staff was the second mosti@nflial sourcen= 89, 60.5%). Nurses

in the clinical area ranked third and fourth asuances on transfusion practices, staff
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nursesif = 84, 37.1%) and nurse managars=(80, 54.4%). See Table 34 for other
hospital personnel that influenced nurses’ trangfupractices. Sources of information
external to the hospital that influenced medicafygal nurses’ blood transfusion
practices were most commonly journal articles=(70, 47.6%), then subscribed online
sourcestf = 49, 33.3%) such as Mosby Skills or Consults, ebe AABB (h = 45,
30.6%), general internet search engimes 88, 25.9%), and other internet souraes-(
36, 24.5%) were also utilized for current transfnsinformation. See Table 35 for other
external resources used by medical-surgical niueseBtain current information on blood
transfusion practices.

Table 34

Internal Resources with Strong Influence on Nur8#sbd Transfusion Practices

Internal Resources n f Percentage  Margin of Error
147

Hospital transfusion policy 136 92.5% +4.3%

Staff from the blood bank or 89 60.5% +7.9%

transfusion service

Staff nurse 84 57.1% +8.0%

Nurse manager 80 54.4% +8.1%

Nurse education specialist 70 47.6% +8.1%

Physician 44 29.9% +7.4%

Clinical nurse specialist or nurse 38 25.9% +7.1%

practitioner

Transfusion safety medical officer 10 6.8% +4.1%

Transfusion safety nurse 9 6.1% +3.9%
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Table 35

External Resources used by Nurses for Current inébion on Blood Transfusions

External Resources n f Percentage  Margin of Error
147

Journal articles 70 47.6% +8.1%
Subscribed online sources (e.g. 49 33.3% +7.6%
Mosby Skills or Consults, etc.

AABB 45 30.6% +7.4%
Search engines, e.g. Google 38 25.9% +7.1%
Other internet sources 36 24.5% +7.0%
Textbooks 27 18.4% 1+6.3%
Circular of Information 26 17.7% +6.2%
Webinars on blood transfusion 25 17.0% +6.1%
Medscape (free electronic newsletter 24 16.3% +6.0%
or nursing education CE, etc.

Listserv subscriptions 14 9.5% +4.7%

Patient and Family Instructions

The fifth research question asked how patientstlagid families were instructed
about symptoms to report during a blood transfusiamedical-surgical patient care
units in U.S. hospitals. Patients were verballpinfed of symptoms to report during a
blood transfusion all of the tima £ 91, 62.3%), most of the tima E 45, 30.4%), and
occasionallyif = 10, 6.8%). Written patient education materials, phl@ts or
information sheets, were provided to the patiertrgo the transfusion all of the tima (
= 37, 25.2%), most of the tima € 19, 12.9%), and occasionally € 35, 23.8%); the
predominant response was that written materialloodotransfusions was never provided
to the patient prior to transfusion € 56, 37.8%), (Table 36). The written materials were

primarily developed by employees of the hospitdi@althcare system n € 51, 57.3%)
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and slightly less frequently by commercial sourgetside the hospitah(= 38, 42.7%)
such as Krames Patient Education, Patient Educhtgtitute, or Micromedex
CareNotes, etc. Most written transfusion educatiaerials included symptoms the
patient should report to the nurse during the fresisn (1 = 86, 96.6%) and were
available in more than one language=(58, 65.9%). See Table 37 for more complete
descriptions.

Table 36

Patient and Family Blood Transfusion Instructions

Blood Transfusion Instructions n f Percentage = Margin of Error
Patient verbally informed by the 146
nurse of symptoms to report

All of the time 91 62.3% +7.9%
Most of the time 45 30.4% +7.5%
Occasionally 10 6.8% +4.1%
Never 0

Blood transfusion pamphlet of 147

information sheet given to the patient
prior to transfusion

All of the time 37 25.2% +7.0%
Most of the time 19 12.9% +5.4%
Occasionally 35 23.8% +6.9%
Never 56 37.8% +7.8%
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Table 37

Blood Transfusion Pamphlet or Information Sheet

Pamphlet or Information Sheet n f Percentage  Margin of Error
Developer 89

In-house (employee of hospital or 51 57.3% +10.3%

healthcare system)

Outside source 38 42.7% +10.3%
Symptoms to report included 89

Yes 86 96.6% +3.8%

No 3 3.4% +3.8%
Available in more than one language 88

Yes 58 65.9% +9.9%

No 30 34.1% +9.9%

Hospital Size and Differences in Blood Transfusions

The sixth research question asked if reporteddotcamsfusion practices, adoption
of innovations in technology and processes, hdspésed nurse preparation, sources of
influence, or patient and family instructions difd based on hospital size. All data was
evaluated by means of the Chi square test of intbgece (see Appendix G for Tables of
associations of each question to hospital sizeg Ouhe 524 hypothesis tests performed,
p = 0.0000954 was required for significance. The garative analysis yielded only two
significant associations, use of the pneumatic fab&ansporting blood and education
of RNs that edema may be a symptom of a transfusiaction. Crosstabulation tables
are provided for the two associations that mesthgificance requirement, (Tables 38
and 39). The use of pneumatic tubes to delivesdfmroducts to the clinical area was an
innovation significantly related to hospital sizé,(3,n = 147) = 26.053p = 0.000009,

(Table 38). The inclusion of edema as a transfusantion symptom in the RN
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education was significantly related to hospitaésjZ (3,n = 146) = 25.727p =
0.0000109, (Table 39). There were no associatiwaisnet the required level of
significance between blood transfusion practiagffyential sources, or patient and
family instructions and hospital size.

Table 38

Crosstabulation Table of Use of a Pneumatic TuleeHospital Size

Pneumatic tube to deliver blood product to theicéiharea

Inpatient beds Yes No Total X df p
500 or more 17 9 26 26.053 3 .000009
250 to 499 20 26 46

100 to 249 10 36 46

2510 99 2 27 29

Total 49 98 147

a. Significant at 0.0000954
Table 39

Crosstabulation Table of RN Education of Edema &samsfusion Reaction and

Hospital Size
. Edema taught as a transfusion reaction symptom

Inpatient beds Yes No Total J% df P
500 or more 22 4 26 25.727 3 0000104
250 to 499 30 16 46

100 to 249 12 33 45

2510 99 16 13 29

Total 80 66 146

a. Significant at 0.0000954
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Magnet Recognition and Differences in Blood Transfsions

The seventh research question asked if reportemtilitansfusion practices,
adoption of innovations in technology and proceskespital-based nurse preparation,
sources of influence, or patient and family indtiarts differed based on Magnet
recognition. All data was evaluated by means of@hesquare test of independence (see
Appendix H for Tables of associations of each qaagb Magnet recognition). As with
hospital size, a significant association to Mageebgnition required p = 0.0000954.
There were no significant associations to Magnebgaition.

Summary of the Findings

Blood Transfusion Practices

Practices related to the blood product order ohetutwo practices with physician
accountability yet were performed by staff nursethe medical-surgical area. In most
hospitals (76.2%) nurses obtained the patientisadige on the informed consent for
blood transfusion, all of the time (59.7%) and nufshe time (16.5%). When the
physician did not specify the patient’s clinicatlication for the blood transfusion in the
blood product order, in 55.8% of the hospitals aarsompleted the clinical indication.
The nurses never filled in the clinical indicationl7.2% of the hospitals. With non-
CPOE blood transfusion orders, non-licensed staffscribed the physician’s blood
product order into the LIS in almost half (44.6%}lee hospitals.

Many levels of personnel were permitted to colteetblood specimen for type and

screen. The most frequent were RNs (79.1%) andhnosing phlebotomists (85.8%)
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with LPN/LVNSs (30.4%) and non-licensed nursing §(a2.3%) also obtaining the blood
specimen.

The both non-licensed (44.9%) and licensed (55 4t%j picked up blood and
transported the blood product to the clinical afieapick up the blood in most hospitals
(65.8%), a blood transport request document wasghtato the transfusion service or
blood bank. Most hospitals (82.6%) did not allove @taff person to pickup blood on
more than one patient at the same time.

Transfusion vital sign parameters were fairly deadized with temperature (100%),
pulse (99.3%), blood pressure (99.3%) and respyagde (95.9%). Pulse ox to measure
oxygen saturation was only incorporated as a tuaish vital sign in 48% of the
hospitals. The timing of transfusion vital signsaathowed a level of consistency among
the hospitals with pre-transfusion (98.6%), 10-liButes after initiation of the
transfusion (96.6%), and at the end of the transfu@5.8%). Only 25% of the hospital
measured vital signs at 30 minutes post transfusdimst hospitals (88.5%) reverted to
the patient’s standard vital signs once the tramefuended. A common practice (72.3%)
was to delegate transfusion vital signs to nonakesl staff in the medical-surgical patient
care units.

The infusion rate for the first 15 minutes wascsfed in hospital policy in most
hospitals (57.8%). The RN determined the raterd tfi the hospitals (34.7%) and the
physician specified the rate in 7.5% of the hosgitghe milliliter per hour rate specified
in policy had a bimodal distributiotip = 50 to 75, 100 to 120). After the first 15

minutes, the most common practice was for the nurseansfusionist to determine the
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infusion rate (49%). The predominant duration ¢ feg a single filtered blood
administration set was 4-hours (85.1%).

In the medical-surgical acute care patient cagasgrthe practice of having a staff
member stay with the patient for the first 15 masuof the transfusion occurred all the
time in a majority of hospitals (61.5%) with varats in practice in the other hospitals.
The RN was the primary person who stayed with tteept (97.3%).

With a suspected transfusion reaction, the fir&tgmotified by the RN is ordering
physician (49.3%) or the covering physician (30.4%)e transfusion service is first to
be notified in only (11.5%) of the hospitals. Thetetmination of who to notify first is
established in hospital policy in 76.9% of the htzdp.

Patients were commonly transported out of the patare unit for tests or
procedures with blood actively infusing (69.6%).riDg patient transport, the RN
(70.6%) or non-licensed transport staff (22.5%)eobad the patient. During the test or
procedure, the RN who worked in the test or prooeduvea (53.9%) observed the patient
or the medical-surgical unit RN stayed to obsehesgatient (29.4%); in 15.7% of the
hospitals the technician in test or procedure a&aresponsible for patient observations.
Adoption of Innovations in Technology and Processes

The adoption of computerized provider order e(@ROE) for blood transfusion
orders was fully implemented in 52.7% of the haapitind partially implemented in
18.2%. In almost a third of the hospitals (29.1%)AE was not part of the ordering

process.
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Many innovations centered on methods of identifoca(ID) for the patient, blood
specimens, and blood products. A second wristbpadific for blood transfusion, a
blood band, was used in 56.8% of the hospitalstEiric ID systems were used by
nurses in 60.8%n(= 90) of the hospitals. Medication administratioasthe primary
electronic applicationn(= 84, 93.3%). Electronic ID used during specimelfection for
type and cross compatibility and for general lalas @ = 30, 33.3%) andn(= 28,

31.1%), respectively. An electronic ID system wasdiby 37 hospitals at the time of
bedside pretransfusion verification which inclugednning the blood bag during the
verification process. Barcode was the primary etent ID type used for transfusion
verification in 27 hospitals and radio frequency(RFID) was used in 10 hospitals. Most
hospitals with electronic ID continued to requinetpersons for the pretransfusion
verification; only 4 hospitals required one pergtus the electronic ID system for
pretransfusion verification.

Non-electronic ID methods were used for pretrasisfuverification in 58 (39.2%)
hospitals. The patient’s standard ID wristband wsed in 34 hospitals, a non-electronic
blood band in 21 hospitals, and barrier systen&hnospitals.

Innovative practices intended to assure corrgu gnd screen blood collection and
application of the correct blood tube label inclddlee use of two person verification of
the collected blood specimen for type and scre@rbf8), or a second phlebotomy
specimen for blood type confirmation (26.4%).

Several equipment innovations were commercialilable at the time of the study

to transport or store blood products. Pneumatieswere used in 49 (33.1%) hospitals
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and a robot was used in one hospital to delivesdlaroducts to the clinical area. In the
majority of the hospitalan(= 138, 93.2%) blood products were not stored spelised at
the point-of-care. A few hospitals € 8, 5.4%) permitted portable blood coolers, one
used the Thermal Wizard Red Shield for blood sterggto 24-hours, and one had a
satellite blood refrigerator in the medical-surgjigatient care areas. No hospital reported
use of a blood vending machine.

During the blood transfusion a NIBP was used%8l8%) or most (35.1%) of the
time. In only 16 hospitals (10.8%) the vital signgained via the NIBP were
automatically downloaded into the electronic meldieaord. The adoption of infusion
pumps to regulate the blood infusion rate was 9713%144); 84.9% of the hospitals
used infusion pumps all the time. Although 94.6%haf hospitals reported some use of
pulse oximeters during blood transfusions, the isb@iscy of reported use was variable,
41.9% all of the time, 17.6% most of the time, 85dL% occasionally. Only eight
hospitals (5.4%) never measured oxygen saturatianglblood transfusions. Occasional
use of blood warmers in medical-surgical areasrmepsrted by 48.6% of the hospitals.

The requirement to conduct a two person doublelchéinfusing blood with
caregiver handoff communication is a process intionaThirty hospitals (20.3%) had
adopted this safety practice. Another innovatioprimcess and technology was the
hospital’s voluntary participation in the Hemovagice Network in which all transfusion
related events were electronically reported intortational database of the network.

Ninety-three hospitals (66%) participated in ti@parting innovation. Although 57% had
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nurse representation on the hospital’s transfusaonmittee, only 12% employed a
transfusion nurse specialist or blood utilizatiamge.
Hospital Education Related to Administration of Blood Products

Almost all hospitals (98%) provided education dwobl transfusions for RNs during
orientation while LPN/LVNs and non-licensed stateived the transfusion education in
fewer hospitals, 57% and 36%, respectively. Thé&irgnof education content topics for
RNs and LPN/LVNS was similar, predominantly focusedhospital transfusion
procedures (98% and 63%), transfusion reaction symg (96% and 61%), and patient
management during transfusion reaction (90% and)3&8&pectively. Most hospitals did
not provide blood transfusion education to nondsz staff (44%). When the non-
licensed staff received blood transfusion educatio& primary content areas were
hospital procedures (40%), transportation of bl{8%0), and symptoms of a transfusion
reaction (21%). RN education content on the tygdsamd products was focused on
packed RBCs, platelets, and fresh frozen plasma 93%, and 93%, respectively.
Content on less frequently administered produckslevblood, special products such as
irradiated and leukoreduced blood, and cryopreati@itvere only include in the education
57%, 57%, and 55%, respectively.

The comprehensive list of 33 symptoms of a trasiefureaction from the
Biovigilance Network was only incorporated into #ducation program of RNs in 22%
of the hospitals. The same rank of transfusiontr@asymptoms occurred for all three
groups, with fever, chills/rigors, shortness ofdihg and itching topping the symptom

list. The proportion of hospitals that included &trease, BP increase, hypoxemia and
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cough in the transfusion content were: RNs (83%0,/%/7%, and 46%); LPN/LVNs
(52%, 48%, 29%, and 29%); and non-licensed staf#(114%, 10%, 13%), respectively.

During orientation of new employees the primarythods of instruction were the
requirement to read the hospital’s transfusionqyal68%), classroom presentation
(65%), online learning (48%) and competency skilsdation (46%). During recurring
education online learning was the predominant nteth®9% of the hospitals with the
requirement to read the transfusion policy (44%) eompetency skills validation (38%)
also used. In all groups the predominant frequei®@ducation was annual (RNs, 81%;
LPN/LVNs, 61%; and non-licensed staff 23%). Somepitals did not provide recurring
education on blood transfusions (RNs, 16%; LPN/LVBI&%; and non-licensed staff,
77%).
Influential Information Sources

Sources of information and valued resources wittinhospital and external to the
hospital influence the communication and diffusadrnealthcare practices. The
transfusion policy was identified by 92% of the pitesls as the primary influence on
nurses’ transfusion practices. Within the hosgptakonnel also had strong influences on
transfusion practices. The proportion of hospitlaég identified specific personnel
resources were the transfusion service or bloo# btaff (60.5%), staff nurses (57.1%),
nurse managers (54.4%), and nurse education Sgexi@?.6%). Less than one-third of
the hospitals (29.9%) reported the physician asges strong influence on nurses’

transfusion practices.
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The primary external source of influence on nurgaasfusion practices was
journal articles, reported by 47.6% of the hospit8lubscribed online sources such as
Mosby Skills, etc., were reported by 33.3% andAAMBB by 30.6% of the hospitals.
One-fourth of the hospitals reported general seangjines and other internet sources as
influential. The Circular of Information was idefed as an influential external source by
only 17.7% of the hospitals.

Patient and Family Instructions

Patient and family instructions on blood transfasivere primarily verbal
instructions provided by the nurse. The consistaigyroviding verbal information on
symptoms the patient should report to the nurse62a3% of the hospitals gave verbal
instructions all of the time and 30.4% most of tinge. Printed materials on blood
transfusions were provided less frequently, 25.2% @ hospitals provided information
materials all of the time, 12.9% most of the timed 23.8% occasionally; 37.8% of the
hospitals never provided patients print materiabtwod transfusions. The pamphlets or
information sheets were primarily developed by emeés of the hospital (57.3%),
included symptoms the patient should report tonilmse (96.6%), and were available in
more than one language (65.9%).

Differences in Blood Transfusions based on Hospit&8ize and Magnet Recognition

The statistical results from the chi square calbohs that compared hospital size
and Magnet recognition to each of the survey qaestyielded only two significant
associations for hospital size and none for Mageatgnition. The Bonferroni correction

for the 524 test comparisons required level ofificance wag = 0.0000954 for each
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test. The use of pneumatic tubes to deliver thedfmroducts and the inclusion of edema
as a symptom of a transfusion reaction in the Rixation had significant associations to

hospital size at p = 0.0000954.
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CHAPTER V
SUMMARY OF THE STUDY

The national focus on transfusion safety has ptethadvancements in the safety of
the blood supply and in transfusion managementoReendations for further
improvements consistently point to a safety gagnénblood administration process, a
process that is primarily within the domain of nogs The U.S. Department of Health &
Human Services (April 25, 2010) stated that resemraeeded to identify knowledge
gaps that thwart effective surveillance and repgraf transfusion adverse events, and to
propose strategies close these gaps. Unfortunidwedy is a paucity of nursing research in
the U.S. on blood transfusion practices.

For this descriptive study using a non-experimesrass-sectional exploratory
design, the population was acute care hospitdlset).S. whose nurse leader was a
member of the American Organization of Nurse Exgest(AONE). To describe the
state of the science of medical-surgical acute oarses’ practices with blood
transfusion, seven research questions were evdluate

1. What are the reported blood transfusion practi¢esises in medical-
surgical patient care units in U.S. hospitals?
2. What innovations in technology and processes haea bdopted by nurses in

medical-surgical patient care units in U.S. hosghta
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3. What education content and methods of communicatierused in the
hospital-based preparation of medical-surgical @aiend nursing staff related
to the administration of blood products?

4. What internal and external sources of informatidiuence the
communication and diffusion of blood transfusioagtices of nurses in
medical-surgical units in U.S. hospitals?

5. How are patients and their families instructed alsymptoms to report
during a blood transfusion in medical-surgical @aticare units in U.S.
hospitals?

6. Do reported blood transfusion practices, adoptionmovations in
technology and processes, hospital-based nursaratem, sources of
influence, or patient and family instructions diffeased on hospital size?

7. Do reported blood transfusion practices, adoptionmovations in
technology and processes, hospital-based nursaratem, sources of
influence, or patient and family instructions diffased on Magnet status?

Summary
To describe the state of the science of medica@jisal acute care nurses’ practices
with blood transfusion therapy, this study reliedeaonurse to complete a web-based
survey reporting the practices related to medioadisal nurses of that hospital. Only
one survey was completed per hospital. The 72 mgurestirvey developed by the author,
Nurses’ Practices with Blood Transfusions: MediSairgical Acute Careyas a

comprehensive representation of nurses’ practiégshblood transfusions and addressed
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all research questions of the study. The scalecoonalidity index (S-CVI) of 0.963 and
Cohen’s kappa of 0.797 established the instrumeat\alid and reliable tool. A random
selection of U.S. hospitals with a nurse execubivkeader who was a member of the
American Organization of Nurse Executives (AONH)H2082,n = 807) were contacted
by postal letter to participate in the study. Tlgadwvas collected via the web-based
survey administered via PsychData. Following fownths of data collection, 148 valid
responses were obtained in PsychData yieldingponse rate of 18.3%.
Discussion of the Findings

In the following discussion, the findings are prithaorganized to align with the
research questions. When findings are integrated fwo research questions such as
blood transfusion practices and adoptions of intioug, the synthesized discussion is
only presented in one question category.
Blood Transfusion Practices

Nurses perform many common place practices inltheal environment related to
blood transfusions. Although widely adopted asirmupractices, they are primarily
based on long-standing practices, patient survedaor efficiencies in care.

Informed consent.Informed consent for blood transfusion is intenttetle a
patient-centered activity that involves a discusdietween the physician or authorized
provider and the patient, with clear communicatod mutual understanding of the
relevant risks, benefits, and alternatives to bltvadsfusion. Blood consent is therefore
integrally connected with education of the pati€unsent for transfusions is often

incorporated into a discussion of another plartrigatment or surgery, or is incorporated
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into a general consent for admission and treatmnethie hospital. As a result, a
meaningful discussion of the risks and alternatteesansfusion is often lacking (Adams
& Tolich, 2011; Friedman et al., 2012) and patieetyg on the nurse to fill in the gaps
and clarify transfusion information (Adams & Toljck011). This study confirmed that
nurses are commonly involved with obtaining thequdls signature to document
consent. Patients and families may pose transfusiated questions at the time the
nurse is formalizing documentation of consent. Eggestions can create a conflict for
the nurse between the patient’s need for educatidrthe nurse’s role of a witness of a
consenting signature. The timing disconnection betwthe consent discussion and
consent signature place the nurse in the midstpbiyaician-accountable process. Efforts
to facilitate the physician obtaining the patiemtnsent signature at the same time of the
transfusion consent discussion unify the procesth®patient and remove potential
areas of personal conflict for nurses.

Infusion rates for blood transfusion.Nurses as transfusionists are aware of the
impact of infusion rates on transfusion safety. AABB states that the initial infusion
rate for blood transfusions should be slow andttirablood transfusion must be
completed within four hours, but no specific infusirates are specified in t&rcular of
Information(2009). In this study most hospitals specifieditifasion rate for the first
15-minutes in the policy although in other hospgitide nurse determined the rate. The
range of rates was considerable with 50-75mL/hrX0@120mL/hr being most
common. After the first 15 minutes, the most comrpmactice was for the nurse

transfusionist to adjust the infusion rate. Trasgfo therapy is highly regulated yet
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deference for nursing judgment is clearly eviddhirses have high respect for blood
transfusions and are aware of the need to adjeshthsion rate based on the patient’s
age and other co-morbid conditions while still cbatipg the infusion within specified
time limits.

In this study infusion pumps were used for bla@ehsfusions by almost all
hospitals although their use is not required by @gylating or accrediting body. Houck
and Whiteford (2007) also identified nurses’ prefere for infusing blood via an infusion
pump. These findings indicate that nurses are eaghiof the importance of rate control
for safe blood administration and that infusion pgrhave almost universal adoption for
intravenous administration.

Administration set replacement.The duration of use for a filtered blood
administration is defined in the hospital’s trarssfun policy which is based on an
understanding of the national standard design@ddiect the patient from infection risk
during a transfusion. The maximum of 4-hours faoll administration tubing is
common and was supported in this study as the prie@mt duration of use. Nurses
often interpret this 4-hour limit as a fixed rulieppactice yet there is no evidence to
support a 4-hour maximum. A 12-hour maximum for osa blood administration set is
the standard of practice in Australia, New Zealardi many other countries (World
Health Organization, n.d.; Australian and New Zedl&ociety of Blood Transfusion
LTD & Royal College of Nursing Australia, 2011). 2011, the CDC revised their
guidelines for the prevention of intravascular egtr-related infectionand

recommended to “replace tubing used to adminidterdy blood products, or fat
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emulsions . . . within 24 hours of initiating thidusion” (U.S. Department of Health and
Human Services, CDC, 2011). As yet, this informatias not diffused into the hospital
transfusion policies which specify many transfugioactices of nurses. The 4-hour
duration of use for a blood administration sehgrained in nursing transfusion practices.
In accordance with Rogers theory of diffusion afamations, to align this practice with
the evidence and extend the duration of use fiarétl blood administration sets it will
take a concerted effort at mobilizing all sourcésluence. Specific attention should
address the opinion leaders and gatekeepers ahthlevel who have great influence on
the final adoption of an innovation.

Transfusion vital signs.Transfusion vital signs are used as a measuratim
surveillance. Nursing research (Fitzgerald etl#&l99) and quality audits (Hodgkinson et
al., 1999; Novis et al., 2003; Parris & Grant-Ca607; Row & Doughty, 2000)
reported variable compliance with the recommended sign frequencies. In this study
the uniformity among hospitals in transfusion vamns obtained pretransfusion, at 10-
15 minutes post initiation, and at the end of thadfusion indicated their adoption as the
standard of practice. The return to the patientiadard vital sign frequency immediately
post transfusion might indicate low diffusion oétimportance of close surveillance in
the post transfusion period, particularly as iatetl to TRALI.

Due to the risk for life threatening reactionddwaling small volumes of blood
(AABB, 2009) direct observation of the patient fréime initiation of the transfusion to
the first set of vital signs at 10-15 minutes mommon safety practice. Although the RN

was the predominant person to stay with the patiarihg this period, the practice was
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only reported by slightly over half of the hospstah this study. Time constraints of the
nurses in medical-surgical units may influencertdecisions to leave the bedside once a
transfusion is started. The basis for vital sigmsating surveillance is contingent upon
the observational skills of the person taking thalwigns. This study identified that non-
licensed staff are often delegated transfusion siggns which may mitigate the quality of
the observations while obtaining vital signs, esgbcif the non-licensed staff do not
receive special instructions on specific patiembgtoms that should be immediately
reported to the nurse.

Nurses embrace the use of technology in theirtigead the technology is simple
and aids in the work of bedside nursing. In thiglgtnon-invasive BP devices were used
all or most of the time the large majority of hdafs, yet rarely were the vital signs
integrated with the EHR. Innovations that redu@edbcumentation burden of the
bedside nurse will free the nurse for other aspafcéssessment and care. Unfortunately
the integration of various electronic technologigthin a hospital is an information
technology challenge.

Non-licensed staff and blood transfusiondn medical-surgical acute care units
due to the nurse-to-patient ratios as well as pgieaad semiprivate rooms, patients
receiving blood are not directly visible to the seifor the duration of the transfusion.
Baffa (2011) commented in a webinar that the useaflicensed nursing assistants to
obtain vital signs was a common practice in mastitutions. No studies or quality audits
were identified that addressed the preparationmamtige of non-licensed staff outside of

blood transportation and patient identification $pecimen collection. This study was the
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first to report two key findings concerning norelitsed nursing personnel and the blood
administration phase. The first was that this ssudystantiated the perception that
transfusion vital signs were delegated to non-keghstaff. AlImost three-fourths of the
hospitals including hospitals in all size categodelegated transfusion vital signs to non-
licensed staff. The second was that despite detegat these vital signs almost half of
the hospitals did not provide blood transfusioncation to non-licensed staff; less than a
quarter of the hospitals taught symptoms of a ftemsn reaction to non-licensed staff.
Non-licensed personnel are trained to report amgual findings to the nurse, however
according to John Lubbock (n.d.), “What we see ddpanainly on what we look for.”
The astuteness of observations are based uporthehatirsing personnel knows and
what the patient reports. These findings confirkmewledge-gap with non-licensed
nursing personnel that are frequently at the ptsidredside during a blood transfusion.
Transportation of patients with infusing blood. In this study, patients with a
transfusion in progress were commonly transportethe patient care unit for tests and
procedures. Usually RNs were responsible for patibeervations during transportation
and during the test, but in a quarter of the haspinly transportation staff accompany
the patient. Often the RN from the medical-surgarela transported the patient and if a
procedure area RN is not available, also stayeld tvé patient for the duration of the test
or procedure. The likely consequence in these gistances is that another nurse on the
medical-surgical unit must “cover” the transportmgse’s patients. The practice of
having an RN transport the patient and stay wighpéitient if needed supports the high

level of accountability and responsibility nursesé for patient safety during blood
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transfusions. Unfortunately this practice may gikae other patients at risk due to the
heavier patient load of the “covering” nurse. Ngradno work in test or procedure areas
should be included in blood transfusion educatAdhnon-licensed personnel who
interact with patients receiving blood should &lgogiven appropriate education specific
to blood transfusions.

Reporting of adverse transfusion eventsThe underreporting of adverse
transfusion events first to the hospital transfaservices and second to a national
database is widely accepted (U.S. Department oltiklaad Human Services, April 25,
2011; Vamvakas & Blajchman, 2009). This underrepgris a direct consequence of the
nurses’ underrecognition of a potential transfusiarction (Narvios et al., 2004; Public
Health Service (PHS) Biovigilance Working Group (BYJY 2009; Thomas & Hannon,
2010). Once potential transfusion reaction symptarasecognized by the nurse, who
the nurse notifies first may make a differencehim accuracy of transfusion event
reporting. Narvios et al. (2004) studied minor gfaision reactions and found that
transfusion reactions were first reported to thegsphans who chose to not report 50%
the occurrences to the transfusion service. Ingtudy, hospital policy specified who
should be notified first of a transfusion reactard most hospitals first notified the
ordering or covering physician with only a few hibals reporting first to the transfusion
service. Reporting first to the transfusion senaod second to the ordering or covering
physician removes the opportunity for the physic@mmitigate reporting thereby
facilitating accurate investigation of the potehtiansfusion reaction and ultimately

accurate reporting. Although two-thirds of the hitap in this study participated in
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reporting to the Biovigilance Network national dadae, underreporting may still occur.
Nurses are not the only source for underreportirapgerse transfusion events.
Innovations in Technology and Processes

According to Rogers (2003) an innovation can bélaa, technological device, or
process that is perceived a new by an individugroup regardless of the actual lapse of
time from its discovery. In this study, some inntb@as in blood transfusion practices
were new technologies while other innovations werenew discoveries but new to use
with blood transfusions.

Orders for blood transfusion. One of the three zones of errors in blood
transfusions is the decision to transfuse (Dzikl73@&nd inherent with the decision is an
appropriately communicated transfusion order. Cdemmed provider order entry
(CPOE) for blood transfusion promotes transfusifiety because the order is clearly
communicated directly to the transfusion servicelood bank. Non-CPOE handwritten
orders require nursing personnel to interpret tideoand correctly enter it into the
laboratory information system (LIS), a practicesafteported in this study. Additionally,
in this study nurses in more than half of the hiadpicompleted the indication for
transfusion so that the order would be accepteddrilS. The intermediary step of order
transcription is a potential source for error.Histstudy most hospitals were in the
process of CPOE implementation for blood transtusiaers. With the rapid rate of
adoption of CPOE, order entry by nursing persomtelthe LIS will decrease thereby

removing a source of error.
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Blood transport and storage.In this study the predominant method to obtairodlo
products was for nursing personnel, mostly licerstatf, to leave the clinical area and
become blood couriers. Additionally blood produmtsild only be picked up for one
patient at a time. These are examples of the leighl bf awareness of nurses and
hospitals for safe conveyance of blood productsityakes nurse and nursing personnel
out of the clinical area which might lead to safetyicerns for other patients.

The adoption of pneumatic tubes for blood transpocurred in 33.1%n(= 49)
of the hospitals in this study and the adoptiothaf technology innovation was
statistically associated with larger size hospitad2000 only 10.7% of hospitals used
pneumatic tubes for blood transport (Novis et2003). Although the safety of
pneumatic tubes for blood delivery was establishdatle late 1980s (Tanley, Wallas,
Abram, & Richardson, 1987), its gradual adoptios taken a predictable path according
to Rogers’ diffusion of innovations theory. The ABEndorsed the use of pneumatic
tubes for blood delivery for many years but did pablishGuidelines for Pneumatic
Tube Delivery Systems: Validation and Use to Trartsplooduntil 2004 (AABB). The
adoption of pneumatic tubes to transport bloodhigraovationwith a direct impact on
patient safety; blood products are delivered tocthrecal area faster and more efficiently
(Massachusetts General Hospital, 2005) which presatiherence to the strict timing for
initiating the transfusion. Additionally nursingrmgennel remain in the clinical area to
care for patients. The practicability of adoptihgstinnovation in other hospitals will be
influenced by hospital size; the distance and traree between the clinical areas and the

blood bank directly influences the length of tirhe hursing personnel are away from the
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clinical area. Other devices for blood transpor atorage such as robots and blood
vending machines are new innovations with negleyddoption by the hospitals in this
study.

Pretransfusion verification. One of three zones of error identified by W.H.Dzi
(2007) is collection of the specimen for type aagksn. Three safety practices focus on
the prevention of wrong-blood-in-tube errors duenislabeled or miscollected
specimens (Dzik, 2003). The safety practices irelcmllection of a second specimen to
confirm blood type, require a second person docbézk of the patient identification
(ID) and the specimen label, and use bedside eldctpatient ID for blood specimen
collection which commonly includes specimen lalmtgration at the bedside. This study
found that all three safety practices were emplayigd each utilized by only a quarter to
half of the hospitals. Barcode armbands are widsesd for electronic documentation of
medications and the diffusion of this applicatiorspecimen collection ID is expected to
increase. The use of confirmatory specimens antildahecks at the time of specimen
collection are likely to decrease as electronibme@togies for patient ID, barcode
armbands or RFID tags imbedded in the armbandsteoaore prevalent.

Another of W.H. Dzik’s (2007) zones of error igepansfusion verification which is
the final check to guarantee the right blood isgito the right patient. A variety of
methods are used to assure a match of the bloadigrto the patient. The addition of a
blood band, second wristband with unique numbeasrtiust be matched to the blood
bag or blood tag was a common practice in thisystBtbod bands are available for

electronic and non-electronic ID systems (Brook€)3? Dzik, 2005, Dzik et al., 2003).
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The patient’s standard barcode wristband may asaskd to positively match the blood
bag with the patient ID in some systems (CareFyg6m@3). Barcode systems when
specifically designed for transfusion verificatiomprove transfusion safety by
preventing mistransfusions (Chan et al., 2004; Acith et al., 2010; Pagliaro, Turdo, &
Capuzzo, 2009). In accordance with Rogers’ theasyelectronic ID systems are more
widely adopted, individual hospitals will weigh thedative advantages of continuing or
discontinuing the use of blood bands as a safetypanion to electronic ID systems.
Although scanning the blood bag and the patierdduie wristband may be
perceived as providing a positive match betweerp#tent and the blood, some of the
CMS certified EHR systems only document the bloothber and the patient ID but do
not assure a positive match. The Joint Commisgamtesthat pretransfusion verification
may use “a one-person verification process accormgddry automated identification
technology such as bar coding” (The Joint Commis2011, p. 3). The technology for
electronic transfusion verification is more comptean the technology required for
medication administration. The barcode is the stomevery package of a dose of
medication. In contrast, each individual blood bag unique barcodes that must be
matched to the patient. It is critical that thesauknows whether or not the electronic ID
system positively matches the individual blood tathe patient or merely documents
blood administration. In this study, 37 hospitadgd electronic scanning during
pretransfusion verification and 33 continued to twge persons in the verification
process; no information was gathered in this studthe specific type of electronic

system used during transfusion verification. Asdbeption of EHR expands, risks to
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transfusion safety may increase if nurses assueatrehic ID of the blood bag and
patient ID equals positive transfusion verification

Pulse oximetry.Over the last 30 years, the use of pulse oxinteasyexpanded
from the operating room, to the recovery roomsiatehsive care units, and now is
adopted as a technology in many medical surgicé as well as home health (Pulse
oximetry, 2013). In this study almost all of thespdals measured oxygen saturation at
least occasionally during blood transfusions, ydy dialf of the hospitals included
hypoxemia as a transfusion reaction symptom in l@Nsfusion education.
Communication of the importance of oxygen saturaeéwaluation during blood
transfusions has only moderately diffused intogfasion practices. Now that the
technical capability of pulse oximetry is widelya@able, it is important to promote the
adoption of oxygen saturation as a fifth transfosigal sign.

Handoff communication double checksDouble checks to match the blood
product with the blood pickup slip at the time &fdd issue were standard procedures in
most hospitals in this study. At the time of a aam caregiver, handoff communication
double check of infusing blood to reverify the ldoand patient match is a relative new
safety practice that had limited adoption in thiglg. Although pretransfusion
verification should positively match the right btbto the right patient, human error
increases with interruptions, distractions and \@ookinds which compromise safety and
lead to transfusion errors (Aulbach, 2010; Hysd@Q2 Linden et al., 2000; Liu et al,
2009; Stainshy et al., 2008; Tucker & Spear, 20usner et al., 2003). Handoff

communication double check provides an extra safetgsure to assure the right blood is
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infusing in the right patient and if a mistrans@usioccurred, to limit the amount of
mismatched blood transfused.
Nursing Staff Education

Special training of staff on blood transfusions iequirement of many agencies
that accredit hospitals and pathology servicess $hidy confirmed compliance with
these standards with almost all hospitals repodimgual compulsory education of RNSs.
In May 2012, the Centers for Medicare and Medi&edvices (CMS) removed the
requirement of special training for non-physicifmsrses] who administer blood
products. Although the CMS modifications were imtted to remove burdensome
regulations, this change has the potential to redlve safety of transfusions. Saillour-
Glenisson et al. (2002) found that higher hazardosd transfusion practice scores
occurred when nurses’ training exceeded three yelmddle et al. (2012) recommended
transfusion training at regular intervals. If th®1§€ position to remove the requirement
for special training for non-physician transfuskisiis adopted by other regulatory
agencies, and hospitals do not independently redhis training, nurses may not
consistently receive updated information on blaad4fusions. A decrease of transfusion
education especially for nurses who infrequentiyiaister blood may result in unsafe
practices or a lack of awareness of symptoms drestusion reaction.

Online learning. Prior to this study, only one research study wasiified that
included U.S. nurses in an evaluation of blooddfasion training and the education
component was limited to frequency and methodsanrfing upon hire (Heddle et al.,

2012). In this study, online learning modules wibeethird most frequent learning
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method for orientation of new employees and thenary method for recurring

education. The innovation of online learning foueation has rapidly diffused through
healthcare. The logic behind the rapid adoptioardine learning is the ease of use,
consistency of information, 24/7 availability, regd classroom presentations that
require the presence of an instructor, and comgdidracking. The rapid adoption of e-
learning is consistent with Rogers’ diffusion ohavations theory in that hospital leaders
and educators identified relative advantages angptiance incentives favoring adoption
of e-learning.

Billings and Halstead (2005) reported that onle&rhing is effective, particularly
when it is interactive. Heddle et al. (2012) ideed that nurses preferred one-on-one
training from a highly credible clinician and thednsferring e-learning information into
clinical practice was a challenge. The number [&faening courses required annually in a
hospital can present an independent challengdéotefe learning in that nursing staff
may rush through the modules to get to the posfigsstions and not fully digest the
information. Despite these concerns the rate opadio of e-learning is poised to
increase. The developers of e-learning blood ttemsh education for nurses and nursing
personnel should strive to improve the interactispects of the course to enhance
learning and therefore foster transfusion safelye @ise of case studies to tell a story in e-
learning programs would make the information orotltransfusions relatable and
engaging for the nurse.

Transfusion content.In this study, the scope of the transfusion canpeovided

was comprehensive. Unfortunately of only a thirdhef hospitals that reported
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participation in the Hemovigilance Network alsoluded all 33 symptoms of a
transfusion reaction identified in the Biovigilang®dule in the RN transfusion
education program. This gap is an example of sifosformation and a lack of
interdepartmental communication between the transfuservice and nurses. Nurses
cannot provide optimum surveillance of the patigmess they are aware of the current
information regarding adverse transfusion eventdy @ few symptoms, fever,
chills/rigors, shortness of breath, and itchingrevaught in ninety percent of the
hospitals. Hypoxemia, a key symptom of TRALI, thember one cause of transfusion
fatality in the U.S., was only included in slightiyore than half of the hospitals education
programs. Based on Rogers’ diffusion of innovatitireory, this comprehensive list of
transfusion reaction symptoms is new content fosesiand therefore an innovation of
information with a low to moderate rate of adoption

Since nurses are at the point-of-care and therdfierérst to identify symptoms of a
potential transfusion reaction, enhanced commuboitab nurses of all the possible
symptoms of a transfusion reaction is essentiaufiport the national initiative of
improved surveillance and reporting of transfugieactions. This communication needs
to come from multiple influential sources withinda@external to the hospital.
Influential Sources of Information

Sources of information were different in theidi@nce on nurses’ blood transfusion
knowledge and practices. According to Rogers (2@@8sources outside the local social
system, e.g. the Internet or sources outside thpitad, have more importance in

obtaining knowledge while the sources from withie tocal social system, e.g. sources
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within the hospital, have more persuasive influemic@doption of practices. In this
study, both the blood transfusion knowledge antiénfce on practices came primarily
from key resources within the hospital.

Internal sources of influenceln this study, the most common influence on the
nurses’ transfusion practice was the transfusidicygdollowed by the blood bank staff
and then other nurses in various roles. Transfysodicies are detailed and establish
rules or standard operating procedures for bloadimdtration. The policy dictates
desired nursing transfusion practice and accorgigigbuld address common questions of
nurses and be up-to-date, e.g. include all 33 symgibf a transfusion reaction. The
persons who write and update the policy therefareetgreat power over the desired
transfusion practices of nurses. The themgality was identified in a qualitative study
of transfusionists’ perspective on the pretransiusihecking process; patient safety was
adversely impacted by poor communication of potibgnges (Heddle et al., 2012).
According to Rogers’ diffusion of innovations thgpsharing information until a mutual
understanding is reached is the desired outcortteegirocess of communication. The
power of the policy to prescribe nursing practeeependent on how effectively the
policy and changes to the policy are communicatetutses who administer blood
transfusions.

The blood bank personnel’s rank as the second coosinon influence is inherently
problematic. The medical technologists in the blbadk are not trained to administer
blood, yet they are consulted by nurses for clifdd@od administration practice

concerns. A transfusion nurse specialist wouldhieeideal resource for nurses instead of
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blood bank staff. In this study, other nurses rarkerd as an internal resource. The
importance of peer-to-peer conversations and inflaef opinion leaders are very
important to the innovation-decision process (Reg2001; Robinson, 2009).
Consultation with a nurse peer has great impathernransfusion safety practices of
nurses.

Two influential nurse roles qualified as innovato The role of transfusion nurse
specialist was created over 20 years ago in Gre@iBand has been adopted in other
countries (Barbara, Regan, & Contreras, 2008hén4.S., adoption of this role has been
slow despite the endorsement of the AABB. Consistatih Rogers’ theory, diffusion of
the relative advantage of the role of a transfusiorse specialist has not been sufficient
at the local level to influence the leadership arahagement of the hospital to adopt and
financially support this new role. Only a few hdsfs in this study employed a nurse as a
transfusion nurse specialist indicating a low Htadoption.

The importance of having a nurse spokespersonetrahsfusion committee is the
second influential innovative role. Internal comnuations are critically important to the
diffusion and adoption of new ideas. Nurses in ntbaa half of the hospitals in this
study had nurse representation and therefore & woiche medical service transfusion
committee. It is very important for nurses to pap@ate in transfusion practice
discussions and decisions to adopt new practiceschnologies that impact nurses who
are at the point-of-care during blood transfusions.

External sources of influenceln this study, nurses obtain most of their blood

transfusion information from influential sourceghin the hospital and very little from
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external sources. Rogers (2003) equated the Irteittermass communication that has
the potential to increase the diffusion of innowat. Even though the Internet is widely
used as a rapid source of information on many iicthis study the Internet was not
commonly accessed for information on blood trariefuiss This may be related to the
nurses’ seeking authoritative versus general sedorecurrent information on blood
transfusions.

The predominant external influential source wasnal articles. There is no one
nursing journal that houses articles on the masteadvances in transfusion therapy
that impact nursing. Blood transfusion articlesdispersed throughout the many nursing
journals with different readerships; therefore difeusion of innovations in transfusion
therapy is inconsistent and unpredictable in reagbedside nurses. Silos of information
exist so that memberships in transfusion orgamratsuch as the AABB are needed to
access the latest research or innovations in tiaiwsf practices that might impact the
nurse transfusionist. Synthesized information afatps in blood transfusion therapy
should be published in nursing journals with a wiglgdership on a regular basis.
Patient Education on Blood Transfusions

Verbal instructions from the nurse were the prymaethod of providing
transfusion education reported in this study. Alifiio the content of the discussion is
unknown, variability between nurses is likely. giezald et al. (1999) found that nurses
explained as they worked during the transfusionrangly invited the patient to offer
information or share their concerns. Inadequatepiaéducation on blood transfusions

was identified by Hodgkinson et al. (1999) who fduhat only 69% of patients
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perceived they were adequately informed of the dbloansfusion. The evidence-based
guideline on effective patient education teachimgtsgies and delivery methods stated
that reliance on verbal instructions alone is a&ffective teaching strategy (Friedman et
al., 2009). In this study, patient education matsron blood transfusion were provided
in less than half of the hospitals all or mostraf time, with many never providing
written education materials. These findings arestiant with Adams and Tolich’s
(2011) findings that printed material on blood sfusions was never received, not read,
or offered following the transfusion to patientgiwiblood transfusion. Patient safety is
enhanced when the patient has knowledge of symptiwashould be promptly reported
to the nurse during a transfusion reaction. Supeleing the verbal instructions with
written materials on blood transfusions designeshadippropriate reading level would
provide a guide for the nurse’s discussion withghgent and reference material for the
patient and family.
Hospital Size or Magnet Recognition Associations tdransfusion Practices

Only two practices were significantly associatedhaospital size, use of pneumatic
tubes to transport blood products, and edema fikhaas a transfusion reaction symptom
in the RN education program. There were no ste#iltyi significant associations with
Magnet status. The ability to identify significagsociations was greatly reduced due to
a naive plan to compare hospital size and magattssto each variable. The level of
significance was corrected resultingar 0.0000954 for each test. Had hospital size and

Magnet status been compared to only select vasabtber statistical associations might

145



have been identified particularly in relation te #ducation of staff, technological
innovations, and sources of influence within a ltasp
Conclusions and Implications

The administration of blood products, a transptdriving liquid tissues, is one of
the highest risk procedures performed by nursessdguare integrally connected to
transfusion safety at two points-of-care, speci@tection for type and screen and
administration of the blood product. Despite desaafedirect involvement and
responsibilities with blood transfusions, reseaot documentation of the scope of
nurses’ involvement is lacking. This descriptiomofses’ practices with blood
transfusion in medical-surgical patient care ubitS. was comprehensive in scope. The
following conclusions are based on a sample of a#tBpugh a responses to few
guestions had margins of error of 1-3%, most qaestsponses had margins of error of
5-8%. Despite this limitation due to the moderategle size, the findings of this study
provide a snapshot nurses’ involvement with trasishs.
Conclusions

The following conclusions were based on the findiofithe nationwide survey of
nurses’ practices with blood transfusions in mdelscagical areas of acute care hospitals.

Nurses’ transfusion practices

1. Nurses have a high level of responsibility for patisafety associated with
blood transfusions because they are at the poing for specimen
collection, blood administration, patient surveite, and adverse event

reporting.
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2. Nurses are critical participants in completing actability measures for
blood transfusion such as documentation for infar@nsent or indications
for transfusion.

3. Nurses utilize safe practices when blood is isgaettansfusion.

4. Hospital transfusion policies and procedures pilesarursing transfusion
practices.

a. Nationwide consensus exists with regard to obtgirnimnsfusion vital
signs pretransfusion, 15 minutes post transfusiod,at the end of the
transfusion. However, variable practices occur withl signs
obtained during and post transfusion.

b. Nurses commonly determined the rate of infusiorbfood based on
their clinical judgment.

c. Blood product administration set replacement abdefis a deep-
rooted practice not supported by evidence.

5. Patient surveillance during blood transfusions im@yn jeopardy in medical-
surgical areas due to a variety of factors.

a. Nurses are not informed of all the symptoms ofagfusion reaction
and therefore might not correlate the symptom éatthnsfusion.

b. Non-licensed nursing personnel are delegated waiwsf vital signs,
yet are not instructed on specific symptoms ofadfusion reaction

that should be immediately reported to the nurse.
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c. Some nurses in medical-surgical units do not reragthe bedside for
the first 15 minutes of a blood transfusion.

d. Patients with a transfusion in progress are traregmff the patient
care unit to test and procedure areas by persdmateinight not be
trained to observe patients with transfusions.

Innovations in technology and process.
1. Electronic technologies for blood transfusionsiarthe process of adoption.

a. The implementation of computerized provider orderye(CPOE) for
blood transfusion is well underway.

b. The use of electronic identification for transfusgafety lags behind
the use of electronic identification for medicat@asministration.

c. The use of one person plus the electronic systeitnensfusion
verification is not widely adopted by hospitals hwélectronic systems.

d. Nurses embrace technologies that improve safetyracy, efficiency
of work.

2. Redundant technologies and practices layered amtoprocesses foster
transfusion safety.
3. Oxygen saturation monitoring with blood transfusias diffusing through

hospitals in the U.S. but is not a universal pcacti
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Nursing staff education

1.

RNs across the nation receive similar blood tragisfueducation that is
comprehensive in scope of topics but not currerdyonptoms and types of
transfusion reactions.

Non-licensed personnel are inadequately preparaddist in the care of

patients with blood transfusions.

Computer-based education is the primary mode ofileg for recurring

education on blood transfusions.

Sources of influence.

1.

Nurses’ transfusion practices are almost entiretgianined by the influences

within the hospital particularly the hospital’'siisdusion policy.

a. The persons who write and update the policy hagatgnfluence over the
desired transfusion practices of nurses.

b. The power of the policy to prescribe nursing paeis dependent on how
effectively policy changes are communicated torineses who administer
blood transfusions.

Transfusion service personnel are commonly cordédtenurses’ blood

administration questions.

Nurses inform and influence others when therengrae representative on the

hospital’s medical transfusion committee.

Patient education.

1.

Patients are not adequately informed about blaatstusions.
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2. Patient education materials on blood transfusioesiat commonly given to

patients.
Associations to hospital size.
1. Blood is transported via pneumatic tubes in latgespitals.

2. Edema is recognized as a symptom of a blood traimsfueaction in larger
hospitals.

Associations to Magnet recognition.
1. Magnet recognition does not influence blood trasisio practices.
Implications
The implications emanating from the findings anddaiusions of this study are as
follows:

1. Blood transfusion education programs for nursesramging personnel
should be revised for up-to-date content and iotesa learning. The
requirement for transfusion education programgshemurse transfusionist is
at risk due to CMS removing the requirement forcgddraining for non-
physician transfusionists, but recurring educasibauld continue on an
annual basis. All hospital staff who have dire¢¢iactions with patients
receiving transfusions including staff in test gndcedure areas should
receive appropriate education. In particular, noadsed personnel who are
frequently delegated to obtain transfusion vitghsior transport patients with

blood infusing should be informed of symptoms foor to the nurse.
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Nurses need to be cognizant of the capabilitigh@tlectronic
documentation system to truly verify a match of bkeod product to the
patient. Systems that only document that a bloodywst was administered
but not actually match the blood product to thegmdtincrease transfusion
risk by the creation of a false sense of secunityhe system. In order to
promote transfusion safety, the continued use ofggerson double checks
during pretransfusion verification may continue revath electronic
documentation.

Silos of information between the hospital’'s traisgbn service and nurses lead
to gaps in information and safe practices. Trangfuservices need to fully
communicate with nurses and share the latest irgfbom on surveillance and
reporting of adverse effects of a blood transfusicansfusion policy and
procedure development should be a joint endeavtireofransfusion service
and nurses who understand and can represent thengjes and concerns of
the nurse who administers the blood transfusiorspiidals should consider the
employment of a transfusion safety nurse to addrassfusion quality
concerns that relate to nurses and to be the pyineapurce for the bedside
nurse regarding transfusion practice concerns.dsunged to be an active
partner with the transfusion service in the develept of the transfusion
policy and procedure and have a voice on the halspimedical transfusion

committee.
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Access to the hospital’s transfusion policy anccpoure should be
immediately available at the point-of-care via tospital’s intranet, or ideally
via a link on the nurse’s PDA.

Now that the technical capability of pulse oximasyvidely available, it is
important to promote the adoption of oxygen satonaas a fifth transfusion
vital sign.

An overhaul is needed regarding patient educatiblood transfusions;
learning methods and transfusion content shouldgmthe patient and
thereby provide patient-centered care. Consolidatie discussion of
informed consent for blood transfusion with obtagithe patient’s consent
signature has the potential to engage the patseeahactive participant in
decision to transfuse.

Recommendations for Further Study

Based on findings of this study, research is renended to address the knowledge

gap in following areas:

1.

Qualitative and mixed methods research is warraintedaluate adverse
reaction recognition and reporting by nurses, @late patient perceptions of
an adverse reaction during a blood transfusion tamdrrelate nurse
recognition, patient perceptions, documentatiod, r@porting of adverse
transfusion reactions in order to address the nallyprecognized gap in

surveillance and adverse event reporting.
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Research is needed to evaluate the effectivenemdiot education to impart
blood transfusion information to nurses in lightloé increased adoption of
online learning for nurses.

Research is needed to evaluate patient educaaommig methods and
materials on blood transfusion therapy in ordezrigage the patient in the
blood transfusion process.

Qualitative research is warranted to explore nugpaeptions of transfusion
safety with new technologies in order to facilitegehnology adoption and
adaptation to the realities of patient care.

Research is needed to evaluate the predictive wdlarygen saturation
measured via pulse oximetry to identify and preligioxemia-related
transfusion reactions in order to promote the adapif oxygen saturation as
a fifth transfusion vital sign. This research cob&multidisciplinary with
investigators representing nursing, transfusionioneel, and respiratory care.
A secondary analysis of this data using only asubkvariables, such as
education of RNs, or education of non-licensedgrersl, is warranted to

identify associations to hospital size or Magnatis.
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Concluding Summary

The overarching theme of this descriptive studthefnurses’ practices with blood
transfusions in medical-surgical acute care usithat nurses have a high level of
responsibility for patient safety associated wiloll transfusions because they are at the
point-of-care for specimen collection, blood adrsiration, patient surveillance, and
adverse event reporting. Nurses’ practices in ftesn@n processes are by and large
similar across the country with the hospital’s sfaision policy providing the specifics
for many nursing practices. Surveillance of theguatduring blood transfusions may be
in jeopardy in medical-surgical areas due to tlo& tzf current information on adverse
event recognition included in the education progradelegation of transfusion vital
signs to non-licensed staff who were not educateslymptoms of a transfusion reaction,
and transportation patients with blood infusingests and procedures by personnel that
may not be trained for observation and care oepéiwith a blood transfusions.
Innovations in technologies and processes to presefe transfusions are variably
adopted by U.S. hospitals. Oxygen saturation mangads gradually being adopted but
is not a universal practice. Hospitals in this gtuere in the process of adopting
electronic technologies to reduce or eliminate \rblood-in-tube errors or wrong blood
administered mistransfusion errors. The implicaitr nursing emanating from this
study were the need to collaborate with the tragisfuservice to update information in
the transfusion policy and the blood transfusioncation programs; include non-
licensed staff and other test and procedure stafdbmpulsory blood transfusion

education; and closely evaluate the capabilitiesnoélectronic documentation system to
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truly match the patient to the blood product. Tdescriptive study provided a foundation

for future research focused on nurses with bloadsfusions.
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Practice assessment of validity pract_ices in 47 competence of
Scotland  transfusion practice. established ~hospitals nurses.
» Explore assessors by 3 subject Barriers:
and nurses experienceexperts, 5 1) competing
of formal competency educators staff
assessment. and 17 commitments
gg‘;{g;gz 2) lack of trained
Colazzi's assessors
method for 3) no tool.
interview
analysis
QUALITATIVE
Heddle et al. Understand the Discussion 65 nurses; Themes: 6
(2012), pretransfusion guide - 7 physicians 1) pretransfusion
Transfusion, checking process validated. checking
from the perspective .
Canada, of the transfusionist, 2) pol.lc.y
Italy, and identify common 3) training
Norway, concerns and safety 4)opportunity for
United improvement error
Kingdom,  Opportunities. 5) monitoring the
United transfusion
States process
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Study author/

year/ journal/
country

Aim/purpose/
or question

Instrument/

. Sample
analysis

Level

Findings

evidence

of

QUALITATIVE - Institutional Ethnographic

Hyson
(2009),

Master’s
thesis

Canada

Explore the process Semi-

of blood

administration safety interviews

and to gain an

structured
unit
and

understanding of how observations

transfusion safety
was perceived by
nurses.

of
transfusion
practices

9 nurses from Themes:
1 medical day 1) jnstitutional

relations

2) inter-
departmental
communication
3) acquisition
of a remote
blood fridge

QUALITATIVE - Historical Analysis

Toman
(1998),

Master’s
thesis

Canada

Historically analyze
how blood
transfusions were
incorporated into
nursing practice.

Authenticity 1 Hospital
and
accuracy of
historical
data
established
by oral
histories,
archives,
memoirs,
institutional
histories,
nursing
studies, and
popular
Canadian
literature

Nurses' roles
with blood
transfusion
evolved from
assisting, to
specialized, to
routine. As
technology is
assimilated, it
moves from
highly visible
to invisible.

183



Study author/
year/ journal/
country

Aim/purpose/
or question

Instrument/

. Sample
analysis

Level

Findings of

evidence

QUANTITATIVE - Descriptive

Bayraktar & Evaluate the Observation 100 nurses  Transfusion 6
Erdil knowledge and checklist and from 3 knowledge and
(2000), clinical practice of Interview randomly observed
Journal of  Nnurses administering questionnaire selected practices were
Intravenous blood transfusions.  Ng reliability hospitals very low;
Nursing, or validity median scores
Turkey statistics were 31-40%.
were 98 nurses had
reported. never received
in-service
training on
blood
transfusion
de Graaf, Analyze the Clinical n=41 Poor 6
Kajja, strengths, observations Randomly transfusion
Bimenya, weaknesses, plus two selected practices in a
Postma, & opportunities, and questionnaire patients in developing
Sibinga threats (SWOT)on s Uganda; no  country due to
(2009), the basis of No reliability sample size  a lack of
Asian J observationinthe o yalidity for The guidelines,
Transfusion Cclinical environment. §ata Netherlands. training,
Science, provided. equipment, and
Uganda ; One hospital chmcal. .
The in each supervision
Netherlands country when compared

to a western
country.

184



Study author/ . Level
. Aim/purpose/ Instrument/ - of
year/ journal/ . . Sample Findings )
country or question analysis evidence
Hijji, Describe nurses Non- 2 Hospitals Compliance 6
Parahoo, practices with blood participant 49 nurses with
Hossani, transfusions structured R recommend
. andom .
Barr, & observation safe transfusion
sample .
Murray tool, practices, was
(2010), modified less than 50%
Journal of from tool of (n =37, 75%);
Clinical Bayraktar & and 52-62%
Nursing, Erdil (n=12, 24%).
United Arab (2000). 38 nurses 79%
Emirates never received
Face and in-service
content training on
validity. blood
Reliability - transfus.lons.
Kappa of 1 Safety risks
due to lack of
observations
during the
transfusion
were identified.
Hogg, Pirie, Triangulation Focused 6 nurses Simulation is 6
& Ker Describe the groups effective
Nursing results of a pilot blood reinforce safe
Education in simulated exercise transfu_smn transfusmn
Practice, designed to reinforce Scenarios. practices but
Scotland and contextualize ~ Simulated constraints
learning regarding  Patientand were the time
blood transfusions.  intermediate away from the
fidelity clinical area,
simulator. and the
Focused equipment and
group human
evaluation resources
and

guestionnaire
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Study author/ Aim/purpose/ Instrument/ Level
year/ journal/ or upestl?on analvsis Sample Findings of
country q y evidence
Reza, Aziz, Evaluate healthcare Structured Multiple Knowledge of 6
Ali, Marjan, workers’ knowledge interview hospitals in blood
& Reza of proper methods for questionnair one city. transfusions
(2009), blood transfusion. e 122 health-  was assessed as
Asian care workers  900d (51.5%),
Journal of No (92 nurses ggdzeo;e;te q
i T .270), an
gg?grsl:‘:lésmn rel;%ptlllty Or 3 midwives,  \eak (26.2%)
' validity 10 OR techs o
Iran provided. 17 others)
Random
sampling
Saillour- 1) “Describe Structured 14 Hospitals  Higher hazard 6
Glenisson et knowledge, attitudes closed 1090 nurses  knowledge
al. (2002),  and reported practice response o4 scores occurred
Internationa ©f blood transfusion interviews sample with infrequent
| Journal for ©Of nurses. Core safety proporti’onal transfusions,
Qualityin  2) Correlate potential questions  gJiocation feeling
Health safety threat for (40%) uninformed and
Care, patient safety of poor addressed lack of
France transfusion-related  knowledge information on
knowledge and and practice. transfusion
practice. Content safety. Higher
3) Identify factors  validity via *S‘sgfg g practice
associated with poor nominal when trainin
knowledge and group Was over 3 9
practice.” method.
years and
feeling
uninformed.
Shuriquie,  Describe nurses’ Questionnai 3 Hospitals 332 (93%) 6
While, & perception of nursing re Only 1 of 384 nyrses,  Perceived
Fitzpatrick, work. the 84 checking and
(2008), questions giving blood
Journal of addressed Non- transfusion as
Clinical blood probability part of nursing
Nursing transfusions. guota work.
' sampling
validity,
Test/retest
reliability
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Matrix of Quality Audits or Improvement Projectsiirses and Blood Transfusions

Author/ year Aim/purpose Method Sample

journal/country

Burgess (2006), Describe the blood 60 staff: Poor knowledge

Emergency transfusion knowledge 45 nyrses, of blood handling

Nurse, in an emergency 3 support staff better k_nowledge

England department staff. 12 o ’ of bedside

ph_yS|C|ans from 1 practices.

Hospital Knowledge

Audit questionnaire on
blood transfusion
knowledge

Face validity
no reliability

deficits in nurses
and physicians.

Clark, Rennie,

Objective: to determine

Retrospective chart

Pre:n = 148 charts

& Rawlinson.  whether a training review, Postn = 166
(2001). program for staff of compliance with charts
British Medical improve identification  national guidelines pre and
Journal and monitoring of post an training program
United Kingdom patients for transfusion.
Hodgkinson, Describe the current Cluster sampling, 5 Patient
Fitzgerald, state of practice with transfusions per week for perceptions of
Borbasi & blood transfusions. 51 weeks. being informed
Walsh (1999), 365 patients, exceeded
Journal of 704 RBC transfusions ~ documentation of
Quality in T informed consent.
Clinical Concurrent audit (within D wrist bands
Practice 24 hours of transfusion) (96%)
i Questionnaire in handheld o) o
Australia computer; data from Start blood within
review of the medical 30 minutes (82%)
record, and patient Baseline vital
interviews and signs (78%)
observations Observations
No reliability or validity during the
reported. transfusion (47%)
Houck & Adult inpatient and Cost, nursing time, and  n= 169 units of
Whiteford, outpatient oncology unit. catheter patency describedblood products
(2007). u.S. n=117 with IV
Journal of No reliability or validity of Pumps (33 PICC)
Infusion data collection tools. n =52 without IV
Nursing, pumps (all non-

United States

PICCs)
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Author/year/

journal/country Aim/purpose Method Sample
Narvios, Evaluate minor Questionnaire of 10 items n= 58 cases of
Lichtiger, & transfusions reactions completed when a unreported
Newman. that were not reported totransfusion adverse event transfusion events
(2004). the transfusion service was not reported to the  in a specialized
Medscape Transfusion Service. oncology unit
General No reliability/validity
Medicine,
United States
Novis, et al. Two multicenter audits Prospective observation ofn = 16,494 non-
(2003). of 660 institutions blood transportation, emergent
Archives of primarily from U.S. transfusion verification,  transfusions:
Pathology & (97% in 1994), (95.3% and vital signs for the first n = 12 448 in 1994
Medicine Detailed questionnaire on = 4046 in 2000
*United States ~ Other participants from institutions transfusion sty
Canada Canada, Australia, UK, Policies. The coQtent of

i uestions was the same in
Australia New Zealand, Spain, 9

United Kingdom
New Zealand
Spain

South Korea

both studies. No report of 660 participating

South Korea. oo MO
reliability or validity of the Institutions:

o questionnaire. n=519in 1994
Descriptive and study
comparative analysis of n = 233 in 2000
the two periods of data stud
collection. y )

n =92 in both

1994 and 2000

Parris & Grant-
Casey. (2007),

Nursing
Standard.

United Kingdom

Examine the practice of
pretransfusion
identification
verification and patient
monitoring during RBC
transfusions.

Organizational audit and an = 270 hospitals,
clinical observation audit. convenience
sample
n= 8,054
transfusions
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Author/yeari

journalicountry Aim/purpose Method Sample

Rowe & Identify current bedside Retrospective chart reviewn = 100

Doughty. transfusion practices in with a validated proforma consecutive

(2000), one hospital. (instrument). The patients with two

British Journal publlshed source pf the or more

of Nursing instrument validation was transfusions
provided but no reliability within six, 20

United Kingdom

from each of five
directorates
(clinical areas).
Quota sampling

Non-probability
sampling

or validity statistics were
reported in this article.

Saxena, Ramer, Plan-do-check-act

Trained nurse evaluators One hospital in

& Shulman (PDCA), quality directly observed California.
(2004) improvement project of transfusions n=982
Transfusion a comprehensive transfusions;
California. assessment of the blood X =19 per month
administration. .
over a period of 51
months (1999-
2003).
Thomas & Evaluate the incidence ofRetrospective review of n= 3024
Hannon. (2010), transfusion reactions. transfusion episodes with transfusion
Transfusion chart audit if transfusion  episodes

United States.

reaction criteria were met.
Criteria for transfusion
reactions were based on
each hospital’s criteria

No reliability or validity of
data collection tool.
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Comparison of Adverse Transfusion Events by Orgsditn

] ] AABB US UsS American UK
Transfusion Reactions or Adverse Circular che 2009 | RedCross| oo
Events of NHSNE | NBCUSE Practice 5

Informatiort Guidelined

Immunologic - Acute
Hemolytic (AHTR) X X X X
« ABO X
« Non-ABO X
Acute Transfusion Reaction (anaphylactic, X
angioedema, allergic with bronchospasm),
hypotensive, supraventricular tachycardia
with fever
Febrile non-hemolytic transfusion reaction
(NFHTR)

Immune-mediated platelet destruction
Allergic Reactiol

Anaphylaxis Reaction
Transfusion-related acute lung injury
(TRALI)

Immunologic - Delayed
Delayed hemolytic transfusion reaction X X X
(DHTR)
Delayed serologic transfusion reaction X X
(DSTR]

Alloimmunization post transfusion X X
Posttransfusion purpura (P1 X X X X X
Transfusion-associated graft vs. host X X

disease (TAGVHLC

Nonimmunologic Complications
Transfusiortransmitted Infectious (TT
Bacterial contamination/sepsis
Transfusion-associated circulatory overlogad
(TACO)
Hypothermi: X X
Metabolic complications (e.g. citrate X X
toxicity, acidosis or alkalosi
Hypotensive transfusion reaction X

x
x
x
x

XX X[ X
X x| X|x

X|X| X
XXX
X[ XX

Transfusiorassociated dyspnea (TA X X X
Iron overload X X
Incorrect blood component transfused X
(IBCT)
Inappropriate and unnecessary transfusion X
(1&V)
Anti-D events X
Handling and storage errors (HSE) X

1. Circular of Information for the Use of Human Btband Blood Components. AABB (2009)

2. The National Healthcare Safety Network (NHSN)nMal, Biovigilance Component - Hemovigilance ModulsS. Centers for Disease Control and

Prevention (2011)
3. U.S. 2009 National Blood Collection and Utilimat Survey Report. Department of Health & Humanvides (2011).

4. American Red Cross Practice Guidelines for Blérahsfusion. Cable, et al. (2007)
5. The 2010 Annual SHOT Report.Knowles, S. (Ed.;&hen, H. on behalf of the Serious Hazards of Sftesion (SHOT) Steering Group. (2011).
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Office of Rasearch
&700 Fann n Street
Heuston, TH 770302343
EXAS WOMAR'S UNIVERSITY | 713-794.2480 Fox 713-794.2458
TRl e S N SR

DENTON DALLAS HOUSTON

April 24, 2012

s Rehecca K. Aulbuch
College of Mursing

AU Farnin Strest
Houston, I'X 77050

Dear 5. Aulbaca:

Rez Nweses” Pracices with Blood Transflustons in Medical-Surgizo Pattent Core Unity of Aoue
Coree T2S. Hosparals - The State af the Science (Protoce! £ 70431

The shove referenced study has been reviewed by the TWU Institutional Review Board (IR} anc was

desermined to be exenpl Tom Jurther ceview,

Anmy madifizutiors w lhis dledy must be submived for review to the | KB using the Modification
Reguest Form, Additienally, the [RE must be notifiec immediancly of any unanticipaied incidents. 15
vou have ary questions, plesse contact the TWL 1RE.

Smmeerely,

o ey Eaity
Carolyn Kelley, PT, DSc, NOCS
Tnstilutional Review Roard - Howsooen
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TWL INSTITUTIONAL REVIEW BOARD [IRE)
MODIFICATION REQUEST FORM

Complete this form when you would like to raguest a change on an appreved study, This change could
e a changs in the receanch bezm, data collsction sites, protocal fe.g., compensation, study procedures,
etc.), and/or the informed consent. Submit this n;ne:l farm along mm coples E:-F an'p new or mm:.'lﬂecl
materials your deseribe be'ow b the KB, MOTE; Wi i i ApOT
stody entil vour Modifizatior Request has heen ep-pru\ad

PRINCIPAL INVESTIGATOR: Rebeves K. AuTbach
DATE APPROVED BY IRB (mostrecent):  April 24, 2012

TIMEOFSTUDY:  Nurssy Practices with Blood Transfusions in Medical-Surgical Care Units of
Avcute Care 1.5, Hospitals - The State of the Science, (Protocol #2 17042)

Frovide 2 detalled descriptfon of the modification(s) reqguested:

A ditferent participam recrninment leiwer 13 aftached. The meomee! letter was previously attached
1o the cripinal IRB application.

Provide a list of any naw or medMed decumentz materlals and attach these ftems te this forme
Recruitment Leer to CHO

Principal Invastigator assuranes: | certify that the revised Information provided for this projoct s
correct and that no ether procedures or forms will be used, | confirm that no changes will be
implemented urtil | ceceive wri len g ppooval Tor the changes fren the TWU IRB.

e btrcadl Qutbach -4b-20/8.

Signature of Prlncji:al Investigator Date
APPROVED:

! detrds, et [T,
Signature of IRE Chair f Co-Chair Date
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APPENDIX F
Nurses Practices’ with Blood Transfusions: MediSalgical Acute Care

Web-based Survey
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Nurses Practices’ with Blood Transfusions: MedicaSurgical Acute Care
Web-based Survey

Hospital Demographics

1. What is the size (number of staffed inpatient bedgjour hospital?
O 500 or more acute care beds
O 250 to 499 acute-care beds
O 100 to 249 acute care beds
O 25to 99 acute care beds

2. In what state is your hospital located? [Drop-ddyom: ]

3. What is the population size of the city or town wehgour hospital is located?
O More than 500,000
O 100,000 to 500,000
O 15,000 to 99,999
O Less than 15,000

4. How would you describe your hospital? Select oneach category.

Community or Federal
O Non-government community hospital
O Investor-owned community hospital
O State or local government community hospital
O Federal government hospital

Teaching (training for medical students and redigéysicians) or Non-teaching
O Teaching
O Non-teaching

5. Does your hospital have Magnet Recognition awalietthe American Nurses Credentialing
Center (ANCC)?
O Yes
O No

Transfusion Orders & Policy

6. For blood transfusion orders, Computer ProvidereDEhtry (CPOE) is *
Computer Provider Order Entry (CPOE) allows thggatian or provider to directly enter
orders into a computer. No transcription of theeotid needed by other healthcare staff.
O Fully or almost fully implemented (75% or greater)
O Partially implemented (less than 75%)
O Not part of the current routine ordering proce$6)0
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7. How often do nurses complete the clinical indicafior a blood transfusion order because
the indication was not specified by the physician?
O All of the time
O Most of the time
O Occasionally
O Never

8. How frequently do non-licensed staff in medicalggcal units enter non-CPOE orders for
blood transfusion into the laboratory informatiarcomputer system?

Non-CPOE orders are those NOT ordered directlydomputer system.

Non-licensed staff includes Secretaries, Patiareg assistants (PCA), Patient care
technicians (PCT), Certified nursing assistantsAgNtc.

O All of the time

O Most of the time

O Occasionally

O Never

9. Who may obtain blood samples for type and screen?
Check all that apply.
O RN
O LPN/LVN
O Non-licensed nursing staff
O Phlebotomist

10. How many persons are required to verify a blooaispen collected for type and screen
(compatibility testing)?
O Two persons must verify the blood tube label /gratmatch
O Only the person drawing the blood verifies the Hitube label / patient match

11. Is a second blood sample required to confirm blkypé prior to blood transfusion?
Confirmatory blood typing is a second phlebotomymple to confirm the blood type
match prior to administration.

O Yes
O No

12. What parameters are assessed with blood transfusabrsigns?
BP

Pulse

Respiratory Rate

Temperature

Pulse Ox (oxygen saturation)

O00O0O0

198



13.

14.

15.

16.

17.

18.

19.

20.

Per hospital policy, when are transfusion vitahsigbtained?
Check only those specified in policy.

Pretransfusion

10-15 minutes after initiation of transfusion

Every 30 minutes during transfusion

Every 60 minutes during transfusion

At the end of transfusion

30 minutes post transfusion

O0O00O0O0

Post-transfusion, are vital signs monitored moegdiently than the patient's standard vital
signs?

O Yes

O No

What is the primary method for determining the RAGfEnfusion for the FIRST 15 minutes
of a blood transfusion?

O Specified in policy

O Specified in the transfusion order

O Determined by the nurse or transfusionist

What rate (mL/hr) is specified in policy for thesti 15 minutes?
Enter “0” if not specified in policy
Text box (ten-character limit) |

How is the infusion RATE after the first 15 minutdetermined?
O Specified in policy
O Specified in the transfusion order
O Determined by the nurse or transfusionist

Per hospital policy, what is the maximum numbeH@URS one blood administration set
(filtered blood tubing) may be used?

Enter “0” if not specified in policy.

Text box (two-character limit) |

Per hospital policy, during handoff communicatioittma change in caregiver, is the blood
product infusing rechecked for identification matotthe patient?

O Yes

O No

In clinical practice who does the nurse notify FIRST if there is asfie blood transfusion
reaction?

O Transfusion Service (Blood Bank / Laboratory)

O Ordering physician

O Covering physician

O Attending physician of record
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21. Who determines if a possible blood transfusiontieads reported to the Transfusion Service
(Blood Bank / Laboratory)?
O Physician
O Nurse
O Stated in Policy

Technology and Safety Measures

22. Does your hospital use a unique patient wristbandhlbod transfusion (blood band) in
addition to the standard patient identificationstivand?
O Yes
O No

23. Do nurses use electronic identification (ID) syssgimand held scanners or computer wands)
in your hospital?*
O Yes [LOGIC, skip to 24]
O No [LOGIC, skip to 23]

24. What non-electronic identification system is useddedside pretransfusion verification?
[LOGIC skip to #29]
O Standard patient ID wrist band
O Unique non-electronic blood band ( Ident-A-BloodSarcurline, etc.)
O Barrier system (BloodLoc or Typenex FinalCheck,)etc
(The blood bag is locked in a clear plastic bag antbcked with a code from the patient’s
wristband)

25. The bedside electronic identification (ID) systeissanners/wands) are used for which
activities:
Check all that apply.
O Patient identification (PPID or positive patieneidification)
O Medications
O Specimen collection (for general labs)
O Blood sample collection (for blood compatibilitystag)
O Blood product administration (bedside transfusierification)

26. Is the Blood Bag scanned as part of electronicsfresion verification?
O Yes
O No

27. What type of bedside electronic identification (lstem is used for pre-transfusion
verification?
O Barcode ID [LOGIC to #27]
O Wireless RFID tag, Radio Frequency IDentificati@m@artBand RFID, etc.) [Logic,
Skip to #28]
O QR Code (Quick Response code) [Logic, Skip to #28]
O Wireless proximity tag [Logic, Skip to #28]
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28. What type of Barcode wristband is used for predfasion verification?
O Standard barcode wristband for patient identifarati
O Unique barcode blood band (e.g. I-Track Plus, SieeJTypenex, etc.)

29. How many licensed staff are required to compideetronic bedside pre-transfusion
verification?
O One person
O Two persons

30. What methods are used to transport blood prodadtsetclinical area?
Check all that apply.
O Nursing personnel
O Other hospital personnel
O Pneumatic tube
O Robot (UG Automated Robotic Delivery by Aethon,.etc

31. Who is most likely to pick up blood products fronetTransfusion Service (Blood
Bank/Laboratory)?
O Non-licensed staff
O Licensed staff

32. Which of the following are used to store or disgehbbod products at the point-of-care in
medical-surgical units. Check all that apply.

O Portable blood cooler with ice packs/timer (sevamlrs of cooling)

O Thermal Wizard Red Shield blood cooler with an &tatic temperature validator (up
to 24 hours of continuous cooling)

O Satellite blood product refrigerators (located @méshe Transfusion Service/Blood
Bank)

O Blood Bank Vending Machine (BloodTrack HemoSafeeys etc.)

O Not applicable - Blood is not stored or dispensedhéedical-surgical units.

Bedside Transfusion Practices in Medical-Surgical &ient Care Units

33. In medical-surgical units are blood transfusiomhdtigns delegated to non-licensed nursing
staff? (CNA, PCA HT, or others)
O Yes
O No

34. In medical-surgical units does someone from thsingrstaff stay at the patient’s bedside
during the first 15 minutes of a transfusion?
O All of the time
O Most of the time
O Occasionally
O Never
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35.

36.

37.

38.

39.

40.

41.

42.

Who is the most likely person to remain at the mrlduring the first 15 minutes of the
transfusion?

O RN

O LPN/LVN

O Non-licensed staff

In medical-surgical areas (non-ICU) how often issatomatic or electronic non-invasive BP
(NIBP) device such as a Dinamap used during blertstusions?

O All of the time

O Most of the time

O Occasionally

O Never

Are transfusion vital signs from a NIBP device amétically integrated (downloaded) into
the electronic medical record (EMR)?
O Yes
O No

How is the flow rate regulated for blood productsriedical-surgical units?
Check all that apply.
O Infusion pump
O A flow regulating device such as a Dial-a-Flow an@ol-a-Flo, etc. is added to the
filtered blood administration set.
O Roller clamp on the filtered blood administratiaet s

How often is an Infusion Pump used for blood trasifns in medical-surgical units?
O All of the time
O Most of the time
O Occasionally
O Never

How often is Pulse Ox (oxygen saturation) measoregatients receiving a blood
transfusion in medical-surgical units?

O All of the time

O Most of the time

O Occasionally

O Never

Are blood warmers occasionally used in medicalisatginits?
O Yes
O No

Are patients from medical-surgical units transpett® diagnostic testing or procedure areas
with blood infusin@

O Yes [Logic: Skip to #42]

O No [Logic: Skip to #44]

202



43. Who observes the patient receiving a blood tramsfusduring transportation to the test or
procedure?

O
O
O
O
O

RN

LPN /LVN

Non-licensed nursing staff
Transport staff, non-clinical
Physician

44. Who observes the patient receiving a blood tramsfiuSURING the test or procedure?

©)
©)
©)
©)
©)

Test/Procedure area RN

Test/Procedure area technician

Physician

Medical-surgical unit RN who stays with the patient
Medical-surgical unit LPN / LVN who stays with thatient

Nurses & Nursing Staff Preparation

45, During orientation of NEW employees, who receivésaation on blood transfusions? Check
all that apply.

0000

RNs

LPNs or LVNs

Non-licensed nursing staff (PCA, PCT, CNA, etc.)

Not applicable - Blood transfusion is NOT covereunlinlg orientation for new
employees.

46. During orientation of NEW employees, what methadsused for education on blood
transfusions? Check all that apply.

O0O0O0O0O00O0

Online module (eLearning)

Video

Classroom presentation

Read transfusion policy

Self-learning module (content in addition to pojicy
Competency validation skills station

Simulation plus discussion

Case studies
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47. During orientation for new RNs, what informatioringluded in the blood transfusion
education?
Check all that apply.
Hospital procedures (ordering, obtaining bloodahdign frequency, etc.)
Transporting blood products
Equipment used for blood transfusions (infusion psypor scanners, etc.)
Types of blood products & blood filters
Infusion rates and duration of infusion
Symptoms of transfusion reactions
Patient management of a transfusion reaction
Types of transfusion reactions
Blood conservation
Blood wastage (blood unit/bag NOT returned to tle@d bank within time or
temperature limits)

(ONONONORONONONONONG)

48. Which blood products are included in the RN eduacati
Check all that apply.
Whole blood
Packed red blood cells (PRBC)
Fresh frozen plasma (FFP)
Platelets
Cryoprecipitate
Special products (leukoreduced, irradiated bloadipcts, etc.)

O000O0O0

49. In the RN education on blood transfusions, whielmgfusion reactions listed below are
reviewed in your hospital's education program?
Check all that apply.
Allergic reaction
Acute hemolytic transfusion reaction (AHTR)
Delayed hemolytic transfusion reaction (DHTR)
Hypotensive transfusion reaction
Febrile non-hemolytic transfusion reaction (NFHTR)
Transfusion associated circulatory overload (TACO)
Transfusion associated dyspnea (TAD)
Transfusion associated — graft vs. host diseaseGVAID)
Transfusion-related acute lung injury (TRALI)
Infection

ONONONONONONONONONG,
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50. For RNs what adverse reactions are identified éir tihansfusion education?
Check only those that are directly mentioned ingtiecation program.

O Chills/rigors O Positive antibody scre
O Fever O Abdominal pain

O Nauseal/vomiting O Back pain

O Bradycardia O Chest pain

O Blood pressure increase O Flank pain

O Blood pressure decrease O Headache

O Shock O Infusion site pain

O Tachycardia O Other pain

O Edema O Dark urine

O Flushing O Hematuria

O Hives O Oliguria

O ltching O Bilateral infiltrates on chest x-ray
O Jaundice O Cough

O Urtticaria O Hypoxemia

O Other rash O Shortness of breath
O Diffuse hemorrhage O Wheezing

O Hemoglobinemia

51. During orientation for new LPNs or LVNs, what infieation is included in the blood
transfusion education? Check all that apply.

(ONONONONONONONONOXO)

Hospital procedures (ordering, obtaining bloodahdign frequency, etc.)
Transporting blood products

Equipment used for blood transfusions (infusion psnor scanners, etc.)
Types of blood products & blood filters

Infusion rates and duration of infusion

Symptoms of transfusion reactions

Patient management of a transfusion reaction

Types of transfusion reactions

Blood conservation

Blood wastage (blood bag/unit NOT returned to tle®d bank within time or
temperature limits)
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52. For LPNs or LVNs what adverse reactions are idietiin their transfusion education?
Check only those that are directly mentioned ingtiecation program.

O Chills/rigors O Positive antibody scre:
O Fever O Abdominal pain

O Nausea/vomiting O Back pain

O Bradycardia O Chest pain

O Blood pressure increase O Flank pain

O Blood pressure decrease O Headache

O Shock O Infusion site pain

O Tachycardia O Other pain

O Edema O Dark urine

O Flushing O Hematuria

O Hives O Oliguria

O ltching O Bilateral infiltrates on
O Jaundice chest x-ray

O Urticaria O Cough

O Otherrash O Hypoxemia

O Diffuse hemorrhage O Shortness of breath
O Hemoglobinemia O Wheezing

53. During orientation, what information is includedtive Non-licensed staff blood transfusion
education? Check all that apply.

OO0 OO OO

Not applicable - Non-licensed staff do NOT recdil@od transfusion education.
Hospital procedures (entering orders into the cdempobtaining blood, vital sign
frequency, etc.)

Transporting blood products

Different blood products (packed red blood celRBE), fresh frozen plasma (FFP),
platelets, cryoprecipitate)

Symptoms of transfusion reactions

Responsibilities during a transfusion reaction
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54. For Non-licensed staff, what adverse reactionsdanetified in their transfusion education?
Check only those that are directly mentioned sndducation program
O Not applicable- Nonr-licensed staff do NOT receive education on bl
transfusions.

O Chills O Diffuse hemorrhage (bleedir
O Fever O Abdominal pain
O Nausea/vomiting O Back pain
O Bradycardia O Chest pain
O Blood pressure increase O Flank pain
O Blood pressure decrease O Headache
O Shock O Infusion site pain
O Tachycardia O Other pain
O Edema O Dark urine
O Flushing O Bloody urine
O Hives O Cough
O ltching O Hypoxemia
O Jaundice O Shortness of breath
O Urtticaria O Wheezing
O Other rash
55. RNs complete education about blood transfusionsyeve year(s).

Enter "0" if recurring education on blood transfuss is NOT required for RNs.
Text box (two-character limit) | |

56. LPNs or LVNs complete education about blood trasisios every year(s).
Enter "0" if recurring on blood transfusions is N@RQuired for LPNs/LVNSs.
Text box (two-character limit) | |

57. Non-licensed staff receives education about bloaasfusions every year(s).
Enter "0" if non-licensed staff is NOT requiredrézeive education on blood transfusions.
Text box (two-character limit) | |

58. During Recurring Education on blood transfusionsatymethods are used?
Online module (eLearning)

Video

Classroom presentation

In-service

Read transfusion policy

Self-learning module — (content in addition to pgjiwritten
Competency validation skills station

Simulation with discussion

Case studies

Blended learning (online eLearning PLUS discussion)

ONONONONONONONONOXG),
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59. Which internal resources have a strong influencawse’s blood transfusion practices:
Check all that apply.

Hospital policy

Clinical nurse specialists or nurse practitioners
Nurse education specialists

Nurse managers

Other staff nurses

Physicians

Staff from the Transfusion Service (Blood Bank)
Transfusion safety medical officer

Transfusion safety nurse

ONONONONONORONONG)

60. Which external resources do nurses use to obtalatap with current information on blood
transfusions? Check all that apply.

AABB

Circular of Information

Google or other general search engines

Members of an Online professional listserv or group

Journal articles

Medscape (free weekly electronic newsletter, osimgreducation CE, etc.)

Subscribed online sources (example: Mosby Skillslosby Consults, tec.)

Textbooks

Webinars on blood transfusions

Other internet sources

(ONONONONONONONONONG),

Patient & Family Instructions

61. Prior to the blood transfusion, how often are paieand families verbally informeuy the
nurse of symptoms to report during a blood tranefis
O All of the time
O Most of the time
O Occasionally
O Never

62. How often is a blood transfusion pamphlet or pdtieformation sheet given to patients prior
to transfusion?
O All of the time
O Most of the time
O Occasionally
O Never [Logic: Skip to #65]

63. Who developed the blood transfusion pamphlet arinition sheet?
O In House: Employee of the hospital or healthcastesy
O Outside Source: An example is Krames Patient Edugathe Patient Education
Institute, Micromedex CareNote® or others
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64. Does the blood transfusion pamphlet or informasibeet include Symptoms to Report to the
nurse?
O Yes
O No

65. Is the blood transfusion pamphlet or informatioeettavailable in more than one language?
O Yes
O No

66. How often are nurses obtaining signatui@snformed consent that authorize the transfusio
of blood products?
O All of the time
O Most of the time
O Occasionally
O Never

Nursing & the Transfusion Service (Blood Bank)

67. What documentation or paperwork is required to pigkolood from the Transfusion Service
(Blood Bank)?
O Transfusion order
O A blood product transport request form (Exampledsl Pick-up Slip, Blood Card,
or Blood Transport Request, etc.)
O No paperwork is required to pick up blood

68. Which items are "double checked" at the time afésfsom the Transfusion Service (Blood
Bank)?
A "double check" system is where two persons vexifyocess.
O Blood product is labeled correctly before issue.
O Blood product is compared to the Order or transpamptiest form before issue.
O No double check is required.

69. May one person pick up blood from the Transfusiervige (Blood Bank) for Different
Patients at the same time?
O Yes
O No

70. Transfusion related sentinel events (transfusitalifg or wrong blood infused, etc.) are
required to be reported to the FDA.
Does your hospital Voluntarily participate in thstgilance Network, an AABB and CDC
partnership, and report other transfusion-relathezse events?
O Yes
O No
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71. Does your hospital employ a Transfusion Nurse S$tistior Blood Utilization Specialist?
A Transfusion Nurse Specialist is a nurse whoeédlitison between Nursing and the
Transfusion Service (Blood Bank), answers nurse&stions about blood transfusions, may
develop blood transfusion education for nurses amdlgct quality data related to blood
transfusions, and may be involved with blood pradiitization, etc
O Yes
O No

72. Does your hospital have a nurse representativeeifiransfusion Committee?
A Transfusion Committee is a medical staff comrmittieat monitors and addresses
transfusion practices.
O Yes
O No
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APPENDIX G

Chi Square Tables of All Questions for Associattonidospital Size
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Table 40

Chi Square Comparisons for Hospital Size to Quasti®-17

. Hospital Size
No Question n df % D
6. Computer Provider Order Entry (CPOE) for 147 6 13.957 .030
transfusion orders
7. RNs complete clinical indications for transfusion 147 9 4,138 .902
order because indication not specified by physician
8. Non-licensed staff enter non-CPOE orders into 147 9 9.344 .406
laboratory information system (LIS)
9. Who obtains blood sample for type and screen
RN 147 3 1.755 .625
LPN/LVN 147 3 5.736 125
Non-licensed nursing staff 147 3 12.271 .007
Other (non-nursing staff phlebotomist) 147 3 4.622 .202
10. Number of persons to verify a blood specimen for 146 3 2.066 .559
type and screen
11. Second blood sample required to confirm blood 147 3 7.447 .059
type
12. Parameters assessed with transfusion vital signs
Blood pressure 147 3 2.211 .530
Pulse 146 3 2.211 .530
Respiratory rate 147 3 1.331 722
Temperature (100% agree, not computed) 147
Pulse Ox (oxygen saturation) 147 3 5.308 151
13. Transfusion vital signs are obtained
Pre-transfusion 147 3 1.212 .750
10-15 minutes after initiation of transfusion 1473 2.330 .507
Every 30 minutes during transfusion 147 3 6.444 092.
Every 60 minutes during transfusion 147 3 4,768 190.
End of transfusion 147 3 3.338 .342
30 minutes post transfusion 147 3 16.643 .001
14. Post-transfusion vital signs are monitored more 147 3 3.102 .376
frequently than the patient’s standard vital signs
15. Method to determine infusion rate for first 15 146 6 5.936 430
minutes
16. Infusion Rate in policy for first 15 minutes 14748 45.435 .579
17. Method to determine infusion rate after first 15 146 6 14.952 .021
minutes

a. X continuity correction
b. Significant at 0.0000954
c. Not significant at 0.0000954
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Table 41

Chi Square Comparisons for Hospital Size to QuastitB8-30

Hospital Size
No. Question
n df b% p
18. Maximum hours of use for one filtered blood 147 15 23.675 .071
administration set
19. During handoff communication, transfusing blood 147 3 2.432 .488
is rechecked for identification match to the patien
20. Who is first notified by the nurse of a transfusion 147 9 6.261 714
reaction
21. Who determines if transfusion reaction is reported 146 5 6.069 416
to the Transfusion Service
22. Unique wristband for blood transfusion (blood 147 3 9.283 .026
band)
23. Nurses use electronic ID systems (scanners/wands) 147 3 1.796 .616
24. Type of non-electronic ID system for 58 6 5.384 496
pretransfusion verification
25. Activities when nurses use electronic ID systems
Patient ID 89 3 3.808 .283
Medications 89 3 7.634 .054
Specimen collection for general labs 89 3 5.347 148.
Blood sample collection for compatibility 89 3 5.591 133
testing
Blood product administration (bedside 89 3 5.622 132
transfusion verification)
26. Blood bag is scanned as part of electronic 89 3 6.776 .079
transfusion verification
27. Type of electronic ID system used for 36 3 0.965 .810
pretransfusion verification
28. Type of barcode wristband used for pretransfusion 39 3 14.857 .002
verification
29. Number of licensed staff required for electronic 39 3 14.857 .002
pretransfusion verification
30. Methods used to transport blood products to
clinical area
Nursing personnel 147 3 2.871 421
Other hospital personnel 147 3 13.736 .003
Pneumatic tube 147 3 26.053 .000009
Robot (TUG Automated Robotic Delivery) 146 3 568 .196

a. X continuity correction
b. Significant at 0.0000954

C.

Not significant at 0.0000954
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Table 42

Chi Square Comparisons for Hospital Size to Quast®il-43

, Hospital Size
No. Question
n df X p
31. Who most likely to pickup blood products from 146 3 15.820 .001
Transfusion service, blood bank, or laboratory
32. Equipment to store or dispense blood products at
the point-of-care in the medical-surgical areas
Portable blood cooler with ice packs 147 3 7.918.048
Thermal Wizard Red Shield blood cooler 147 3 221 .530
Satellite blood refrigerator 147 3 2.211 .530
Blood bank vending machine (0% not 147
computed)
Not applicable — blood not stored or dispensed 147 3 12.165 .007
in medical-surgical areas
33. Delegate transfusion vital signs to non-licensed 147 3 3.958 .266
nursing staff
34. Nursing staff stay with patient during first 15 147 9 7.295 .606
minutes of transfusion
35.  Who most likely to stay with patient during firsh 1 146 6 6.383 .382
minutes of transfusion
36. Frequency of non-invasive BP device (NIBP) used 147 9 5.431 .795
during transfusions
37. NIBP vital signs automatically downloaded into 147 3 3.314 .346
electronic medical record
38. Method of regulating flow rate of blood transfusion
Infusion pump 147 3 1.929 .587
Flow regulating device (Dial-a-Flow / Control- 147 3 3.408 .333
a-Flo)
Roller clamp on administration 147 3 2.389 .322
39. Frequency of use of infusion pump for transfusion 145 9 10.389 .320
40. Frequency of oxygen saturation measured on 147 9 6.220 .718
patients receiving blood transfusions in medical-
surgical areas
41. Blood warmers occasionally used in medical- 147 3 2.434 487
surgical areas
42. Patients with blood infusing transported to 147 3 3.298 .348
diagnostic testing or procedure areas
43. Who observes patient receiving blood transfusion 102 12 14.817 .252

during transportation to test or procedure area

a. X continuity correction
b. Significant at 0.0000954

C.

Not significant at 0.0000954
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Table 43

Chi Square Comparisons for Hospital Size to Quasti®4-48

No. Question Hospital Size
n df }a P
44. Who observes patient receiving blood transfusion 102 9 16.779 .052
during the test or procedure
45.  Who receives education on blood transfusion
during new employee orientation
RN 146 3 .835 .841
LPN/LVN 146 3 1.816 .612
Non-licensed nursing staff 146 3 7.654 .054
Not covered in orientation 146 3 .835 .841
46. Methods for blood transfusion education during
orientation
Online module (eLearning) 146 3 12.281 .006
Video 146 3 1.340 .720
Classroom presentation 146 3 13.167 .004
Read transfusion policy 146 3 2.587 460
Self-learning module (content in addition to 146 3 .093 .993
policy)
Competency validation skills station 146 3 2.110 .550
Simulation plus discussion 146 3 3.839 279
47. RN - Content of transfusion education during
orientation
Hospital procedures for blood transfusion 146 3  .642 .650
Transporting blood products 146 3 1.010 799
Equipment for blood transfusion 146 3 1.266 737
Types of blood products and blood filters 146 3 .638 .651
Infusion rates and duration of infusion 146 3 14.6 .656
Symptoms of transfusion reaction 146 3 .056 .997
Patient management of a transfusion reaction 145 2.368 .500
Types of transfusion reactions 146 3 2477 479
Blood conservation 146 3 10.374 .016
Blood wastage 146 3 743 .863
48. RN - Types of blood products in education
Whole blood 146 3 6.936 .074
Packed red blood cells 146 3 4.647 .200
Fresh frozen plasma 146 3 4.175 .243
Platelets 146 3 4.175 .243
Cryoprecipitate 146 3 10.411 .015
Special products (leukoreduced, irradiated ) 148 4.503 212
a. X continuity correction
b. Significant at 0.0000954
c. Not significant at 0.0000954
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Table 44

Chi Square Comparisons for Hospital Size to Quast#p-50

No. Question Hospital Size
n df }a p
49. RN - Transfusion reactions in education
Allergic 146 3 2.573 462
Acute hemolytic transfusion reaction (AHTR) 1463 4.197 .241
Delayed hemolytic transfusion reaction 146 3 11.906 .008
(DHTR)
Hypotensive 146 3 4.856 .183
Febrile non-hemolytic transfusion reaction 146 3 5.266 154
Transfusion associated circulatory overload 146 3 3.045 .385
(TACO)
Transfusion associated dyspnea (TAD) 146 7.071.070
Transfusion associated graft vs. host disease 146 3 14.473 .002
(TA-GVHD)
Transfusion-related acute lung injury (TRALI) 1463 7.614 .055
Infection 146 3 6.120 .106
RN — Symptoms of transfusion reaction
Chills/rigors 146 3 1.221 748
Fever 146 3 3.067 .381
Nausea/vomiting 146 3 8.178 .042
Bradycardia 146 3 13.571 .004
Blood pressure increase 146 7.046 .070
Blood pressure decrease 146 5.959 114
Shock 146 3  21.119 .0000995
Tachycardia 146 3 5.116 .164
Edema 146 3  25.727 .0000109
Flushing 146 3 8.291 .040
Hives 146 3 1.755 .625
Itching 146 3 3.710 .294
Jaundice 146 3 4.899 179
Urticaria 146 3 2.203 531
Other rash 146 3 5.613 132
Diffuse hemorrhage 146 3 6.712 .082
Chest pain 146 3 2.940 401
Hemoglobinemia 146 3 3.367 .338
Positive antibody screen 146 3 4.316 229
Abdominal pain 146 3 11.263 .010
Back pain 146 3 4511 211
Flank pain 146 3 13.195 .004
Headache 146 3 3.409 .333
Infusion site pain 146 3 9.554 .023
Other pain 146 3 6.504 .089

a. X with continuity correction
b. Significant at 0.0000954
c. Not significant at 0.0000954
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Table 45

Chi Square Comparisons for Hospital Size to Quasii@-52

No. Question Hospital Size
n df X p
50. RN - Symptoms of transfusion reaction
(continued)

Dark urine 146 3 .790 .852
Hematuria 146 3 2.207 531
Oliguria 146 3 1.223 .748
Bilateral infiltrates on chest x-ray 146 3 1.247 742
Cough 146 3 6.976 .073
Hypoxemia 146 3 8.040 .045
Shortness of breath 146 3 6.657 .084
Wheezing 146 3 5.857 119

51. LPN/LVN - Content of transfusion education

during orientation

Hospital procedures for blood transfusion 146 3 .693 441
Transporting blood products 146 3 1.625 .654
Equipment for blood transfusion 146 3 911 .823
Types of blood products and blood filters 146 3 774 .856
Infusion rates and duration of infusion 146 3 056.1 776
Symptoms of transfusion reaction 146 3 2.702 440
Patient management of a transfusion reaction 145 .904 .824
Types of transfusion reactions 146 3 1.586 .662
Blood conservation 146 3 1.615 .656
Blood wastage (blood bag not returned to blood 146 3 1.813 .612
bank within time or temperature limits)

52. LPN/LVN - Symptoms of transfusion reaction
Chills/rigors 146 3 4.140 247
Fever 146 3 2.775 428
Nausea/vomiting 146 3 3.814 .282
Bradycardia 146 3 2.881 410
Blood pressure increase 146 3 2.641 .450
Blood pressure decrease 146 3 2.345 .504
Shock 146 3 10.148 .017
Tachycardia 146 3 4,935 A77
Edema 146 3 8.665 .034
Flushing 146 3 10.917 .012
Hives 146 3 2.906 406
Itching 146 3 1.438 .697
Jaundice 146 3 2.626 453
Urticaria 146 3 5.156 161
Other rash 146 3 2.288 515

a. X continuity correction
b. Significant at 0.0000954
c. Not significant at 0.0000954
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Table 46

Chi Square Comparisons for Hospital Size to Quasii®-54

: Hospital Size
No. Question n df ¥ 0
52. LPN/LVN - Symptoms of transfusion reaction
(continued)
Diffuse hemorrhage 146 3 1.988 .575
Hemoglobinemia 146 3 1.340 .720
Positive antibody screen 146 3 2.553 466
Abdominal pain 146 3 2.140 .544
Back pain 146 3 7.135 .068
Chest pain 146 3 4714 194
Flank pain 146 3 2.864 413
Headache 146 3 .821 .844
Infusion site pain 146 3 1.727 .631
Other pain 146 3 3.423 331
Dark urine 146 3 1.635 .651
Hematuria 146 3 2.443 486
Oliguria 146 3 4.830 .185
Bilateral infiltrates on chest x-ray 146 3 2.658 .447
Cough 146 3 3.804 .283
Hypoxemia 146 3 4.281 .233
Shortness of breath 146 3 4.829 .185
Wheezing 146 3 2.518 AT72
53. Non-licensed staff - transfusion content in
orientation
Not applicable — no transfusion education 146 3 8.772 .032
Hospital procedures 146 3 3.064 .382
Transporting blood products 146 3 12.546 .006
Different blood product types 146 3 1.559 .669
Symptoms of transfusion reaction 146 3 3.458 .326
Responsibilities during a transfusion reaction 6143 .358 .949
54. Non-licensed staff — Symptoms of transfusion
reaction
Not applicable — not taught to non-licensed staff 146 3 1.886 .596
Chills/rigors 146 3 1.747 627
Fever 146 3 1.747 .627
Nausea/vomiting 146 3 2.914 .405
Bradycardia 146 3 4,763 .190
Blood pressure increase 146 3 7.394 .060
Blood pressure decrease 146 3 7.072 .070
Shock 146 3 4.746 191
Tachycardia 146 3 6.229 101

a. X continuity correction
b. Significant at 0.0000954
c. Not significant at 0.0000954
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Table 47

Chi Square Comparisons for Hospital Size to Quast®4-58

No. Question Hospital Size
n df ) a p
54. Non-licensed staff — Symptoms of transfusion
reaction (continued)

Edema 146 3 4.740 192
Flushing 146 3 1.190 .755
Hives 146 3 1.904 .593
Itching 146 3 2.736 434
Jaundice 146 3 1.950 .583
Urticaria 146 3 5.050 .168
Other rash 146 3 2.632 452
Diffuse hemorrhage 146 3 2.001 572
Abdominal pain 146 3 2431 .488
Back pain 146 3 2.087 .555
Chest pain 146 3 3.590 .309
Flank pain 146 3 1.141 767
Headache 146 3 1.512 .679
Infusion site pain 146 3 1.318 725
Other pain 146 3 1.221 .748
Dark urine 146 3 7.570 .056
Bloody urine 146 3 5.374 146
Cough 146 3 9.212 .027
Hypoxemia 146 3 1.780 .619
Shortness of breath 146 3 2.752 431
Wheezing 146 3 1.915 .590

55. RN Transfusion education frequency (years) 143 9 3.2%7 .52

56. LPN/LVN Transfusion education frequency (years) 2126 6.819 .338

57. Non-licensed Transfusion education frequency 137 3 .788 .852

(years)

58. Methods of recurring transfusion education
Online module (eLearning) 146 3 5.652 .130
Video 146 3 .056 .997
Classroom presentation 146 3 2.052 .562
Inservice 146 3 3.653 .301
Read transfusion policy 146 3 4.504 212
Self-learning module (content in addition to 146 3 5.036 .169
policy)
Competency validation skills station 146 3 2.034 .565
Simulation plus discussion 146 3 .369 .947
Case studies 146 3 713 .870
Blended learning (online plus discussion) 146 3  .898 117

a. X continuity correction
b. Significant at 0.0000954

C.

Not significant at 0.0000954
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Table 48

Chi Square Comparisons for Hospital Size to Quastip-67

Hospital Size
No. Question
n df }a p
59. Internal resources with strong influence on nurse’s
transfusion practices
Hospital transfusion policy 146 3 2.255 521
Clinical nurse specialists or nurse practitioners 146 3 17.916 .00046
Nurse education specialists 146 3 13.252 .004
Nurse managers 146 3 9.514 .023
Other staff nurses 146 3 6.978 .073
Physicians 146 3 2.980 .398
Staff from transfusion service or blood bank 146 8.361 .039
Transfusion safety medical officer 146 3 10.135 017
Transfusion safety nurse 146 3 13.045 .005
60. External resources nurses used to obtain current
information on blood transfusion
AABB 146 3 4.776 .189
Circular of Information 146 3 1.025 .795
Google or other general search engines 146 3 03.77 .287
Member of online professional listserv or group 461 3 5.323 .150
Journal articles 146 3 142 .986
Medscape (free weekly electronic newsletteror 146 3 404 .939
CE)
Subscribed online sources (Mosby Skills, etc.) 6 143 9.967 .019
Textbooks 146 3 1.807 .613
Webinars on blood transfusion 146 3 7.191 .066
Other internet sources 146 3 1.943 .584
61. Frequency of patients and families verbally 145 6 5.260 511
informed by nurse of symptoms to report
62. Frequency of blood transfusion pamphlet or 146 9 6.027 737
information sheet given to the patient
63. Developer of pamphlet or information sheet 88 3 304 .934
64. Pamphlet includes symptoms to report to the nurse 88 3 .896 .926
65. Pamphlet available in more than one language 88 3 2.154 541
66. Frequency of nurses obtaining signatures for 138 9 25.304 .003
informed consent for blood transfusions
67. Documentation or paperwork required to pickup 145 6 6.016 421

blood from the Transfusion Service or blood bank

a. X continuity correction
b. Significant at 0.0000954
c. Not significant at 0.0000954
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Table 49

Chi Square Comparisons for Hospital Size to Quasti@B-72

Hospital Size
No. Question n df Jv o
68. Double check at time of blood issue from the
Transfusion service or blood bank
Blood product label 145 3 7.103 .069
Blood compared to order or transport request 145 3 3.598 .308
form
No double check is required 145 3 3.127 372
69. One person may pickup blood on different patients 143 3 19.340 .00075
at the same time
70. Hospital voluntarily reports transfusion adverse 140 3 2.522 471
events to the Biovigilance Network
71. Hospital employs a Transfusion Nurse Specialist or 144 3 13.029 .005
Blood Utilization Nurse
72. Nurse representative on the Transfusion Committee 144 3 7.199 .066

a. X with continuity correction
b. Significant at 0.0000954
c. Not significant at 0.0000954
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APPENDIX H

Chi Square Tables of All Questions for Associattonslagnet Recognition
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Table 50

Chi Square Comparisons for Magnet Recognition tesfions 6-17

Magnet Hospital

No Question n df I% D

6. Computer Provider Order Entry (CPOE) for 148 2 7.715 .021
transfusion orders

7. RNs complete clinical indications for transfusion 145 3 .290 .962
order because indication not specified by physician

8. Non-licensed staff enter non-CPOE orders into 148 3 10.287 .016

laboratory information system (LIS)
9. Who obtains blood sample for type and screen

RN 148 1 .003 .953
LPN/LVN 148 1 .035 .851
Non-licensed nursing staff 148 1 .011 917
Other (non-nursing staff phlebotomist) 148 1 .00Q 1.000
10. Number of persons to verify a blood specimen for 147 1 .360Q .548
type and screen
11. Second blood sample required to confirm blood 148 1 919 .338
type
12. Parameters assessed with transfusion vital signs
Blood pressure 148 1 .009 1.000
Pulse 148 1 .009 1.000
Respiratory rate 148 1 .108 742
Temperature (100% agree, not computed) 148
Pulse Ox (oxygen saturation) 148 1 .009 1.000
13. Transfusion vital signs are obtained
Pre-transfusion 148 1 .035 .220
10-15 minutes after initiation of transfusion 148 1 1.074 .300
Every 30 minutes during transfusion 148 1 3.768 .052
Every 60 minutes during transfusion 148 1 000 1.000
End of transfusion 148 1 4.201 .040
30 minutes post transfusion 148 1 4201 .040
14. Post-transfusion vital signs are monitored more 148 1 2.404 121
frequently than the patient’s standard vital signs
15. Method to determine infusion rate for first 15 148 2 3.574 .167
minutes
16. Infusion Rate in policy for first 15 minutes 14816 14.009 .598
17. Method to determine infusion rate after first 15 147 2 .588 745
minutes

a. X continuity correction
b. Significant at 0.0000954
c. Not significant at 0.0000954
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Table 51

Chi Square Comparisons for Magnet Recognition tesfions 18-30

. Magnet Hospital
No. Question

n df b% p
18. Maximum hours of use for one filtered blood 148 5 6.130 .294
administration set
19. During handoff communication, transfusing blood 148 1 924 .336
is rechecked for identification match to the patien
20. Who is first notified by the nurse of a transfusion 148 3 2.546 467
reaction
21. Who determines if transfusion reaction is reported 147 2 145 .930
to the Transfusion Service
22. Unique wristband for blood transfusion (blood 148 1 4.042 .044
band)
23. Nurses use electronic ID systems (scanners/wands) 148 1 1.647 .199
24. Type of non-electronic ID system for 58 2 531 .765
pretransfusion verification
25. Activities when nurses use electronic ID systems
Patient ID 90 1 .067 .796
Medications 90 1 .1Q5 .746
Specimen collection for general labs 90 1 2,842 .092
Blood sample collection for compatibility 90 1 5.098 .024
testing
Blood product administration (bedside 90 1 2.249 134
transfusion verification)
26. Blood bag is scanned as part of electronic 90 1 5.721 .017
transfusion verification
27. Type of electronic ID system used for 37 1 .00Q 1.000
pretransfusion verification
28. Type of barcode wristband used for pretransfusion 40 1 278 .598
verification
29. Number of licensed staff required for electronic 40 1 278 .598
pretransfusion verification
30. Methods used to transport blood products to
clinical area
Nursing personnel 148 1 1.170 .279
Other hospital personnel 148 1 6.664 .010
Pneumatic tube 148 1 9.742 .002
Robot (TUG Automated Robotic Delivery) 148 1 816 .082

a. X continuity correction
b. Significant at 0.0000954
c. Not significant at 0.0000954
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Table 52

Chi Square Comparisons for Magnet Recognition tesfions 31-43

Magnet Hospital

No. Question N df 7 D
31. Who most likely to pickup blood products from 147 1 7.875 .005
Transfusion service, blood bank, or laboratory
32. Equipment to store or dispense blood products at
the point-of-care in the medical-surgical areas
Portable blood cooler with ice packs 148 1 634 426
Thermal Wizard Red Shield blood cooler 148 1 8,16 .682
Satellite blood refrigerator 148 1 .Q00 1.000
Blood bank vending machine (0% not 148
computed)
Not applicable — blood not stored or dispensed 148 1 970 .326
in medical-surgical areas
33. Delegate transfusion vital signs to non-licensed 148 1 486 .486
nursing staff
34. Nursing staff stay with patient during first 15 148 3 .592 .898
minutes of transfusion
35.  Who most likely to stay with patient during firsh 1 147 2 1.873 .392
minutes of transfusion
36. Frequency of non-invasive BP device (NIBP) used 148 3 13.042 .005
during transfusions
37. NIBP vital signs automatically downloaded into 148 1 763 .382
electronic medical record
38. Method of regulating flow rate of blood transfusion
Infusion pump 148 1 .079 779
Flow regulating device (Dial-a-Flow / Control- 148 1 .00Q 1.000
a-Flo)
Roller clamp on administration 148 1 4,953 .026
39. Frequency of use of infusion pump for transfusion 148 1 4,105 .250
40. Frequency of oxygen saturation measured on 148 3 1.908 .592
patients receiving blood transfusions in medical-
surgical areas
41. Blood warmers occasionally used in medical- 148 1 .002 .966
surgical areas
42. Patients with blood infusing transported to 148 1 8.355 .004
diagnostic testing or procedure areas
43. Who observes patient receiving blood transfusion 102 4 5.219 .266

during transportation to test or procedure area

a. X continuity correction
b. Significant at 0.0000954

C.

Not significant at 0.0000954

225



Table 53

Chi Square Comparisons for Magnet Recognition tesfions 44-48

No.

Question

Magnet Hospital

n df b% p
44. Who observes patient receiving blood transfusion 102 3 1.934 .586
during the test or procedure
45. Who receives education on blood transfusion
during new employee orientation
RN 147 1 .00Q 1.000
LPN/LVN 147 1 5.059 .025
Non-licensed nursing staff 147 1 413 .520
Not covered in orientation 147 1 .Qo0 1.000
46. Methods for blood transfusion education during
orientation
Online module (eLearning) 147 1 7.434 .005
Video 147 1 292 .589
Classroom presentation 147 1 A11 .739
Read transfusion policy 147 1 316 .733
Self-learning module (content in addition to 147 1 .00Q 1.000
policy)
Competency validation skills station 147 1 3215 .073
Simulation plus discussion 147 1 .900 1.000
47. RN - Content of transfusion education during
orientation
Hospital procedures for blood transfusion 147 1 .000Q 1.000
Transporting blood products 147 1 447 .701
Equipment for blood transfusion 147 1 .304 .581
Types of blood products and blood filters 147 1 1.900 .168
Infusion rates and duration of infusion 147 1 050 .942
Symptoms of transfusion reaction 147 1 093 .761
Patient management of a transfusion reaction 141 417, 519
Types of transfusion reactions 147 1 al25 724
Blood conservation 147 1 .567 451
Blood wastage 147 1 .670 413
48. RN - Types of blood products in education
Whole blood 147 1 .0Q6 .938
Packed red blood cells 147 1 178 .673
Fresh frozen plasma 147 1 1.613 .204
Platelets 147 1 1.613 .204
Cryoprecipitate 147 1 .947 .331
Special products (leukoreduced, irradiated ) 1471 .00% 974
a. X continuity correction
b. Significant at 0.0000954
c. Not significant at 0.0000954
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Table 54

Chi Square Comparisons for Magnet Recognition tesfians 49-50

. Magnet Hospital
No. Question

n df b% P
49. RN - Transfusion reactions in education

Allergic 147 1 916 .339
Acute hemolytic transfusion reaction (AHTR) 1471 047 .829
Delayed hemolytic transfusion reaction 147 1 .879 .348
(DHTR)

Hypotensive 147 1 .050 .823
Febrile non-hemolytic transfusion reaction 1471 .02Q .887
Transfusion associated circulatory overload 147 1 3.141 .076
(TACO)

Transfusion associated dyspnea (TAD) 147 1 2.826 .093
Transfusion associated graft vs. host disease 147 1 6.685 .010
(TA-GVHD)

Transfusion-related acute lung injury (TRALI) na 1 6.42Q .011
Infection 147 1 .304 .581

50. RN - Symptoms of transfusion reaction

Chills/rigors 147 1 .0Q0 1.000
Fever 147 1 .009 1.000
Nausea/vomiting 147 1 .003 .957
Bradycardia 147 1 132 717
Blood pressure increase 147 1 040 842
Blood pressure decrease 147 1 000 1.000
Shock 147 1 1.098 .295
Tachycardia 147 1 .000 1.000
Edema 147 1 .947 .331
Flushing 147 1 .046 .829
Hives 147 1 .000 1.000
Itching 147 1 .003 .957
Jaundice 147 1 .000 1.000
Urticaria 147 1 1.426 .232
Other rash 147 1 478 .490
Diffuse hemorrhage 147 1 2.171 141
Chest pain 147 1 472 492
Hemoglobinemia 147 1 7.880 .005
Positive antibody screen 147 1 .822 .365
Abdominal pain 147 1 2.128 .145
Back pain 147 1 .656 418
Flank pain 147 1 .025 .876
Headache 147 1 .182 .670
Infusion site pain 147 1 .819 .365
Other pain 147 1 182 .670

a. X with continuity correction
b. Significant at 0.0000954
c. Not significant at 0.0000954
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Table 55

Chi Square Comparisons for Magnet Recognition tesfion 50-52

Magnet Hospital

No. Question n df v o
50. RN - Symptoms of transfusion reaction
(continued)
Dark urine 147 1 .4Q8 .523
Hematuria 147 1 .0Q0 1.000
Oliguria 147 1 .534 .465
Bilateral infiltrates on chest x-ray 147 1 2.124 145
Cough 147 1 .013 .910
Hypoxemia 147 1 1.245 .264
Shortness of breath 147 1 091 .762
Wheezing 147 1 5.441 .011
51. LPN/LVN - Content of transfusion education
during orientation

Hospital procedures for blood transfusion 147 111.086 .001
Transporting blood products 147 1 4.850 .028
Equipment for blood transfusion 147 1 5483 .019
Types of blood products and blood filters 147 1 3.514 .061
Infusion rates and duration of infusion 147 1 288, .007
Symptoms of transfusion reaction 147 1 8.744 .003
Patient management of a transfusion reaction 147 10.339 .001
Types of transfusion reactions 147 1 2,/48 .097
Blood conservation 147 1 400 527
Blood wastage (blood bag not returned to blood 147 1 1.423 .233
bank within time or temperature limits)

52. LPN/LVN - Symptoms of transfusion reaction
Chills/rigors 147 1 11.038 .001
Fever 147 1 11.8990 .001
Nausea/vomiting 147 1 6.345 .012
Bradycardia 147 1 6.985 .008
Blood pressure increase 147 1 10,236 .001
Blood pressure decrease 147 1 12,230 .00047Q
Shock 147 1 2511 113
Tachycardia 147 1 5.347 .021
Edema 147 1 1.124 .289
Flushing 147 1 6.00% .008
Hives 147 1 7.131 .008
Itching 147 1 10.435 .001
Jaundice 147 1 3.028 .082
Urticaria 147 1 10.425 .001
Other rash 147 1 4.641 .031

a. X continuity correction

b. Significant at 0.0000954
d. Not significant at 0.0000954
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Table 56

Chi Square Comparisons for Magnet Recognition tesfion 52-54

No.

Question

Magnet Hospital

n df b% p
52. LPN/LVN - Symptoms of transfusion reaction
(continued)
Diffuse hemorrhage 147 1 189 .664
Hemoglobinemia 147 1 .000 1.000
Positive antibody screen 147 1 .014 .906
Abdominal pain 147 1 1.769 .184
Back pain 147 1 5.149 .023
Chest pain 147 1 6.345 .012
Flank pain 147 1 3.895 .048
Headache 147 1 5.28]1 .022
Infusion site pain 147 1 2.239 .135
Other pain 147 1 1.633 .201
Dark urine 147 1 991 .319
Hematuria 147 1 2.854 .091
Oliguria 147 1 1.245 .264
Bilateral infiltrates on chest x-ray 147 1 .951 .821
Cough 147 1 3.365 .007
Hypoxemia 147 1 3.365 .067
Shortness of breath 147 1 9.608 .002
Wheezing 147 1 2.427 119
53. Non-licensed staff - transfusion content in
orientation
Not applicable — no transfusion education 147 1 .047 .828
Hospital procedures 147 1 1.690 194
Transporting blood products 147 1 .60 .806
Different blood product types 147 1 .Q91 762
Symptoms of transfusion reaction 147 1 £000 1.000
Responsibilities during a transfusion reaction 471 1 .559 .455
54. Non-licensed staff — Symptoms of transfusion
reaction
Not applicable — not taught to non-licensed staff 147 1 ATS 491
Chills/rigors 147 1 .0Q0 1.000
Fever 147 1 .000 1.000
Nausea/vomiting 147 1 747 .397
Bradycardia 147 1 .840 351
Blood pressure increase 147 1 039 .844
Blood pressure decrease 147 1 402 .526
Shock 147 1 .288 591
Tachycardia 147 1 .384 .536

a. X

continuity correction

b. Significant at 0.0000954

c. Not significant at 0.0000954
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Table 57

Chi Square Comparisons for Magnet Recognition tesfions 54-58

Magnet Hospital

No. Question N df 7 o
54. Non-licensed staff — Symptoms of transfusion
reaction (continued)

Edema 147 1 .00Q 1.000
Flushing 147 1 .00Q 1.000
Hives 147 1 125 724
Itching 147 1 .092 .761
Jaundice 147 1 .036 .849
Urticaria 147 1 .052 .819
Other rash 147 1 2443 .118
Diffuse hemorrhage 147 1 1.462 .227
Abdominal pain 147 1 1.185 .276
Back pain 147 1 226 .635
Chest pain 147 1 .014 .906
Flank pain 147 1 .9Q9 .340
Headache 147 1 1.185 .276
Infusion site pain 147 1 .000 1.000
Other pain 147 1 .093 .761
Dark urine 147 1 .3Q9 .578
Bloody urine 147 1 .0Q0 1.000
Cough 147 1 .00Q 1.000
Hypoxemia 147 1 229 .632
Shortness of breath 147 1 .002 .969
Wheezing 147 1 .014 .906

55. RN Transfusion education frequency (years) 144 31.606 .658

56. LPN/LVN Transfusion education frequency (years) 231 2 3.621 .164

57. Non-licensed Transfusion education frequency 138 1 .00Q 1.000

(years)

58. Methods of recurring transfusion education
Online module (eLearning) 147 1 13.654 .000219
Video 147 1 .093 .761
Classroom presentation 147 1 891 .345
Inservice 147 1 1.482 .223
Read transfusion policy 147 1 .254 .614
Self-learning module (content in addition to 147 1 .01 .898
policy)
Competency validation skills station 147 1 446 .702
Simulation plus discussion 147 1 .308 .743
Case studies 147 1 .687  .407
Blended learning (online plus discussion) 147 11.273 .259

a. X continuity correction
b. Significant at 0.0000954
c. Not significant at 0.0000954
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Table 58

Chi Square Comparisons for Magnet Recognition tesfions 59-67

No.

Question

Magnet Hospital

n df b% p
59. Internal resources with strong influence on nurse’s
transfusion practices
Hospital transfusion policy 147 1 1.613 .204
Clinical nurse specialists or nurse practitioners 147 1 126 723
Nurse education specialists 147 1 S551 .458
Nurse managers 147 1 132 717
Other staff nurses 147 1 .Q00 1.000
Physicians .12 .687
Staff from transfusion service or blood bank 1471 2.427% 119
Transfusion safety medical officer 147 1 5973 .015
Transfusion safety nurse 147 1 1.697 .193
60. External resources nurses used to obtain current
information on blood transfusion
AABB 147 1 .00Q 1.000
Circular of Information 147 1 .064 .800
Google or other general search engines 147 1 0,.00 1.000
Member of online professional listserv or group 147 1 .017 .896
Journal articles 147 1 .001 .838
Medscape (free weekly electronic newsletter or 147 1 .800 371
CE)
Subscribed online sources (Mosby Skills, etc.) 4711 .324 .569
Textbooks 147 1 .666 415
Webinars on blood transfusion 147 1 74 379
Other internet sources 147 1 .047 .829
61. Frequency of patients and families verbally 146 2 2.162 .339
informed by nurse of symptoms to report
62. Frequency of blood transfusion pamphlet or 147 3 2.127 .546
information sheet given to the patient
63. Developer of pamphlet or information sheet 89 1 .822 .093
64. Pamphlet includes symptoms to report to the nurse 89 1 315 575
65. Pamphlet available in more than one language 88 1 .00GQ 1.000
66. Frequency of nurses obtaining signatures for 139 3 6.638 .084
informed consent for blood transfusions
67. Documentation or paperwork required to pickup 146 3 1.672 433

blood from the Transfusion Service or blood bank

a. X continuity correction
b. Significant at 0.0000954

C.

Not significant at 0.0000954
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Table 59

Chi Square Comparisons for Magnet Recognition tesfions 68-72

Magnet Hospital

No. Question n df Jv o
68. Double check at time of blood issue from the
Transfusion service or blood bank
Blood product label 146 1 .24{5 .600
Blood compared to order or transport request 146 1 1.929 .165
form
No double check is required 146 1 002 968
69. One person may pickup blood on different patients 144 1 13.314 .0002634
at the same time
70. Hospital voluntarily reports transfusion adverse 141 1 .904 342
events to the Biovigilance Network
71. Hospital employs a Transfusion Nurse Specialist or 145 1 4.893 .027
Blood Utilization Nurse
72. Nurse representative on the Transfusion Committee 145 1 2.969 .085

a. X with continuity correction
b. Significant at 0.0000954
c. Not significant at 0.0000954
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APPENDIX |

Distribution of States with Participating Hospitals
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Distribution of States with Participating Hospitals

Percentage by

Region State Frequency Percentage Region
Northeast Connecticut 3 2.0% 14.3%
Maine 2 1.4%
Massachusetts 1 0.7%
New Hampshire 2 1.4%
New Jersey 4 2.7%
New York 5 3.4%
Rhode Island 0 -
Pennsylvania 4 2.7%
Vermont 0 --
Midwest lllinois 9 6.1% 30.7%
Indiana 5 3.4%
lowa 5 3.4%
Kansas 2 1.4%
Michigan 2 1.4%
Minnesota 1 0.7%
Missouri 5 3.4%
Nebraska 4 2.7%
North Dakota 0 --
Ohio 9 6.1%
South Dakota 1 0.7%
Wisconsin 2 1.4%
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Percentage by

Region State Frequency Percentage Region

South Alabama 1 T% 31.7%
Arkansas 1 1.7%
Delaware 0 --
District of 0 --
Columbia
Florida 11 7.4%
Georgia 1 0.7%
Kentucky 3 2.0%
Louisiana 1 0.7%
Maryland 4 2.7%
Mississippi 2 1.4%
North Carolina 7 4.7%
Oklahoma 2 1.4%
South Carolina 0 --
Tennessee 3 2.0%
Texas 26 17.6%
Virginia 0 --
West Virginia 1 0.7%

West Alaska 1 0.7% 11.0%
Arizona 0 --
California 4 2.7%
Colorado 2 1.4%
Hawalii 0 --
Idaho 1 0.7%
Montana 1 0.7%
New Mexico 3 2.0%
Nevada 1 0.7%
Oregon 2 1.4%
Washington 2 1.4%
Wyoming 1 0.7%
Utah 0 --

List of Regions of the United States (2013)Wikipedia.Regional divisions used by the
United States Census BureaRetrieved from
http://en.wikipedia.org/wiki/List_of regions_of thgnited_States
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