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Background. During the 1950s, advances in critical care, and organ transplantation altered the relationship between organ
failure and death. There has since been a shift away from traditional cardiocirculatory based to brain-based criteria of death, with
resulting academic controversy, despite the practice being largely accepted worldwide. Our objective is to develop a comprehen-
sive description of the current understandings of healthcare professionals regarding the meaning, definition, and determination
of death. Methods. Online databases were used to identify papers published from 2003 to 2020. Additional sources were
searched for conference proceedings and theses. Two reviewers screened papers using predefined inclusion and exclusion
criteria. Complementary searches and review of reference lists complemented the final study selection. A data extraction instru-
ment was developed to iteratively chart the results of the review. A qualitative approach was conducted to thematically analyze
the data. Results. Seven thousand four hundred twenty-eight references were identified. In total, 75 papers met the inclusion
criteria. Fourteen additional papers were added from complementary searches. Most were narratives (35%), quantitative inves-
tigations (21%), and reviews (18%). Identified themes included: (1) the historical evolution of brain death (BD), (2) persistent con-
troversies about BD and death determination, (3) wide variability in healthcare professionals’ knowledge and attitudes, (4) critical
need for BD determination revision. Conclusions. \We concluded that although BD is widely accepted, there exists variation
in healthcare providers’ understanding of its conceptual basis. Death determination remains a divisive issue among scholars. This

review identified a need for increased opportunities for formal training on BD among healthcare providers.

(Transplantation Direct 2022;8: e1309; doi: 10.1097/TXD.0000000000001309).

During the 1950s, advances in technology within critical
care medicine, particularly mechanical ventilation and
circulatory resuscitation, and innovations in organ trans-
plantation together altered the relationship between organ
failure and death.'* By supporting, repairing, or replacing
organ function, these technologies eliminated the neces-
sity of the traditional “vital signs”: respiratory, cardiac,

and neurological function in sustaining life. For example,
mechanical ventilation replaced respiration and supported
heart function to prevent cardiac arrest, which interrupted
the way death occurred. The boundaries between being
alive, dying, or being dead became blurred.

In 1968, the Ad Hoc Committee of the Harvard Medical
School developed a landmark document for defining and
determining death, thereby declaring brain death (BD) to be
a biological event, and introduced the concept of whole BD.*
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However, this shift away from the traditional circulatory deter-
mination of death to a brain-based definition and determina-
tion of death has continued to spark controversy and debate in
the literature among ethicists, scholars, and clinicians.

Brain death refers to the irreversible cessation of neurologi-
cal function. Circulatory death refers to the permanent loss
of circulatory function, which ultimately results in loss of cir-
culation to the brain and BD. Because of advances in organ
transplantation, the concept of permanent and irreversible
loss of function came to the forefront of defining death. This
had significance for both donation after neurological deter-
mination of death and donation after circulatory determina-
tion of death (DCDD). In context, permanent refers to loss of
function that will not resume spontaneously and will not be
restored through intervention. Meanwhile, irreversible refers
to a situation or condition that will not or cannot return or
resume.’ Functions that cease permanently will almost inevi-
tably cease irreversibly without intervention,® however, this
distinction is especially important in DCDD to uphold the
dead donor rule, which states that the act of donation must
not cause the donor’s death. Although the dead donor rule
was previously held as a nearly sacrosanct rule in the trans-
plant community, it is increasingly scrutinized by scholars
with many proponents for the loosening of its definition in
practice. Although death is largely a clinical diagnosis, there
is significant variation in the guidelines for determination of
both death by neurological and circulatory criteria.”!?

Much of the academic literature has been dedicated to the
controversy surrounding the definition and determination of
BD. Yet both legally and clinically, the determination of BD
in critically ill patients is practiced and highly accepted by
clinicians worldwide.” The laws and practice surrounding BD
determination have also remained largely unchanged since
inception. Little is known about the perspectives of key stake-
holders, that is whether the types and extent of controversies
among healthcare professionals (HCPs) are representative of
those in the literature. The goal of this scoping review is to
describe the current understanding(s) of HCPs regarding the
meaning/definition of death and its determination, and ana-
lyze the extent, range, and nature of the evidence in this area.
A separate scoping review (underway) will describe the per-
spectives of the public on this same topic.

MATERIALS AND METHODS

This review was undertaken in accordance with the Joanna
Briggs Institute methodology for scoping reviews'' and the
PRISMA-ScR checklist.!> As a scoping rather than a sys-
tematic review, study inclusion was not limited by quality
or methodology, and all aspects of HCPs’ understanding of
death definition and determination were included.

Literature Search

We used a 2-step process for this review. The first step was
to identify similar systematic or scoping reviews on the topic
of BD meaning, definition, and determination. We searched
online databases Ovid MEDLINE and PsychINFO to identify
a known set of studies relevant to the topic. The topic was
refined based on identification of research gaps in the system-
atic review literature. Two independent reviewers (S.S. and
L.H.) screened titles and abstracts in duplicate.

We used key search terms identified from the systematic
reviews to refine the search strategy for a second search of
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online databases and gray literature sources (see Appendix S1,
SDC, http://links.lww.com/TXD/A410 for the search strategy).
An information specialist (R.F.) searched Ovid MEDLINE,
Ovid PsycINFO, and CINAHL using controlled vocabu-
lary and text words for concepts: death, organ donation,
determination, and attitudes. R.F. also searched Conference
Proceedings Citation Indices, ProQuest Dissertations &
Theses Global, and Google Scholar for any additional results.
Search results were limited to studies published post-2003
in English or French. The search was updated July 2021.
Duplicates were removed.

We included studies that explicitly discussed health-
care provider attitudes around BD or circulatory death. We
defined “healthcare providers” to include medical and nurs-
ing students, physicians, and nurses involved in caring for
either adult or pediatric populations. Our search yielded
many articles that described people’s understanding of death/
determination of death within the context of organ donation.
We excluded those focused primarily on organ donation and
transplantation, definitions of a “good death,” which referred
to papers focused on experiences of around palliation and end
of life care.

Screening

Two independent reviewers (S.S. and K.Z.) screened titles
and abstracts using predefined inclusion and exclusion crite-
ria. Articles were divided by 2 stakeholder groups, healthcare
providers, and the public. The focus of this scoping review is
on the healthcare workers subset of the search. Both reviewers
extracted data for specific content variables and performed
the descriptive examination. The full text of selected citations
was then retrieved and assessed in detail against the criteria by
the 2 independent reviewers. Any disagreements were resolved
through discussion.

Data Extraction and Synthesis

A data extraction instrument was developed to iteratively
chart the results of the review. Extracted fields included
authors, year of publication, country of origin, type of text,
language, aims/purpose, study population, methodology, and
key findings. S.S. and K.Z. extracted data and undertook the-
matic analysis of included studies. Additional papers identi-
fied from review of the reference lists of included papers and
hand searches of the literature were included for data extrac-
tion. All data were extracted in duplicate (S.S. and K.Z.).

RESULTS

Of a total of 4935 search results, 64 met the inclusion
criteria initially. The updated search done July 2021 cap-
tured 1042 additional abstracts, of which a further 11 were
included. Fourteen papers were added from hand searches,
resulting in 89 total papers included for data extraction
(see Figure 1 for the PRISMA diagram). Appendix S2 (SDC,
http:/links.lww.com/TXD/A410) provides a complete list of
all included studies, their characteristics, and main findings.
Table 1 provides a listing of the characteristics of included
papers. The most common study type was narratives (35%),
followed by quantitative studies (21%) and reviews (18%),
and most studies originated from North America (64%) and
Europe (18%). The papers meeting inclusion criteria pieced
together the historical evolution of the death definition, from
the traditional circulatory criteria, to the nuanced concepts
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FIGURE 1. PRISMA flow diagram for included studies.

of BD and circulatory death, to the more recent initiative to
achieve uniformity in the BD definition.

A Brief History of Brain Death

To understand the current state of BD, it is imperative to
understand the historical context, which gave rise to contem-
porary definitional issues. The precise history of defining BD
and death determination dates back centuries and is beyond
the scope of the current review. Our historical starting point

begins in the 1950s with the innovations such as mechani-
cal ventilation, and the practice of transplantation thereby
altering the relationship between organ failure and death!?
(Figure 2). The climate of the BD controversy necessitated
the publication of the landmark document, Report of the
Ad Hoc Committee of the Harvard Medical School to pro-
duce a brain-based definition of death,* followed in 1976 by
the Conference of Medical Royal Colleges,'> which defined
brainstem death. BD gained worldwide acceptance, but there
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Characteristics of included papers (n=389)

Descriptor N (%)
Source Initial search 64 (72)
Complimentary searches 14 (16)
Updated search 11(12)
Type of paper Narrative/opinion 32 (35)
Quantitative 19 (21)
Review 16 (18)
Policy papers 6(7)
Book chapter 5 (6)
Panel report 5(6)
Qualitative 4(4)
Mixed-methods 1
Case report 1(1)
Country of publication? United States 45 (51)
Europe 16 (18)
Canada 12 (13)
Asia 6 (7)
Oceania 3(3)
South America 33
Other 4(4)
Language English 89 (100)
Publication Date Pre-2013 33 (37)
2013-2021 56 (63)

#Country where the study was conducted or when not available, the country of the lead author.

lacked consensus on diagnostic criteria. To rectify growing
controversy, the Uniform Determination of Death Act was
legislated in 1981 in the United States,'* which specified 2
criteria for determining death: cardiorespiratory and neuro-
logical. For most of the 1980s and 1990s the BD controversy
focused on the biological concept of death versus the medical
standards of death, and much of the scholarly literature was
consumed by answering 2 questions: Are brain-dead donors
dead? Are DCDD donors dead?

Ongoing efforts to clarify and establish BD guide-
lines included the 1995 American Academy of Neurology
Guidelines,” the 1999 Canadian Neurocrit Care Group
guidelines,'® the 2006 Canadian neurological determination
of death and DCDD Guidelines,'” and the 2013 Australia and
New Zealand Intensive Care Society statement.'® The 2008
Report of the President’s Council of Bioethics!® controversially
suggested that BD was death caused by the loss of the organ-
ism’s ability to “perform its self-preserving work.” In 2010,
the American Academy of Neurology Practice Parameters?
stated that the variability in BD policy was a known national
problem inadequately addressed solely with updates from
professional society guidelines.

Brain death scholars note that recent legal challenges to
BD, like the Jahi McMath case, have served to renew and
reinvigorate BD and death determination controversies.*'*
To address the ongoing controversy, the first phase in the

Amrican Acatum of
Neurokogy
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development of international guidelines for death determi-
nation took place in 2014 to develop a single operational
definition of human death.” The World Brain Death Project
report, published in 2020, provides recommendations for the
minimum clinical standards for determination of BD in adults
and children, based on review of the literature and an interna-
tional, multidisciplinary expert panel.?

Controversies Around Brain Death

A closer look at the historical evolution and persistent
controversies revealed several key themes around death, espe-
cially BD. Table 2 outlines 6 key controversies in the literature.
Perhaps the most debated is whether BD is a manifestation of
biological death. Scholars who view BD as a manifestation of
biological approach appear on the left of Table 2,>”° whereas
those in disagreement appear on the right.>** Another
domain of controversy is whether current whole-brain con-
cepts of death should be favored'3!-32:354445 gver some version
of a circulatory or higher brain concept.’*#-5

The basis of BD definitions continues to be questioned
by some as being unscientific, or illogical, and contrived to
facilitate organ donation.>3%#253-55 Others have suggested that
BD determination criteria are not measuring loss that is truly
irreversible.*646568 More recently with the rise of DCDD,
controversy over whether DCDD donors are really dead has
become an increasing issue of debate. This issue has plagued
the practice of donation since its inception.*® The central argu-
ment here focuses on Bernat’s distinction between the con-
cepts of permanence and irreversibility.? Joffe provides several
arguments for why the permanence standard is conceptually
flawed, and thus states DCDD donors cannot be presumed
dead at the time their organs are surgically recovered. On
the other hand, Bernat’s 2018 paper argues the answer to
the fundamental question of whether the donor is dead when
declared dead within a DCDD protocol is yes because the
donor’s cessation of circulation and respiration is perma-
nent.’® Those who advocate a single brain-based definition of
death emphasize that the permanent loss of circulation results
in the irreversible loss of brain function.’ Disagreement also
persists regarding whether current criteria and tests used for
the determination of BD are appropriate and sufficient to
determine loss of function.’17:36:38:61-63,66,67

Healthcare Provider Knowledge and Attitudes
of Death Determination

Without question, there are ongoing controversies among
scholars regarding the definition of BD and its determination,
but there also exists considerable variation between healthcare
providers, between medical institutions, and even within pro-
viders at the same institution.®” Table 3 illustrates 25 empiri-
cal studies retrieved that examined HCP understanding of BD.
Twenty studies used a quantitative approach®5-%¢ and 3 used
a qualitative approach.”#7# Only 2 studies reported conduct-
ing literature reviews to illustrate gaps in HCPs understanding

2013, Rocent ega'chakenges fo bran deain havs revwed
Conkorersy o, Ja Mkt

Fnpert o o Prostats
‘Comnel of Boshics (USA)  Iniensive Care Sodety

2013

hagnosi ocus on sinkal
ogross, and daricaton of
oy esti,.

257 ity of s
ergaraam o o 13

v ana Grgan
Farien

FIGURE 2. A brief timeline review of major historical events in brain death.
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| TABLE 2.
Persistent controversies about brain-based definitions of death: over 50 y of debate
Controversy domain Key proponents Key opponents
Whether BD is a manifestation of biological death? Bernat®' Joffe®
Burkle et al*® Maguire®”
Shemie? Miller and Truog*
Shemie et al° Miller et al*®
Shemie and Baker® Racine et al*!
Shemie and Gardiner?” Shewmon®
Wijdicks®>3 Truog et al?
Whetstine*
Whether current whole-brain concepts of death should be favored over some  Bacigalupo et al’ Chiong*®
version of a circulatory or higher brain concept? Bernat®' Hamdy®®
Bernat and Larriere* Johnson®'
Laureys* Lipuma and DeMarco*
Shemie and Baker® Miller and Truog*
Wijdicks® Veatch*®
0’Keeffe and Mendz®?
Whether current BD definitions are unscientific, illogical, or legal fiction Hot et al*® Belkin®
contrived to facilitate organ transplantation? Joffg® Bernat et al*’
Miller and Truog* Shemie and Baker®
Shah®
Shewmon®
Truog et al?
Whether DCDD donors are really dead? Bernat®® Joffe®
Bernat et al®’ Shewmon®®
Bernat®' Truog®

Whether criteria measure loss that is really irreversible?

Whether loss of all function can be measured using existing criteria sets?

Shemie and Gardiner?’
Bacigalupo et al’
Bernat5%®

Wijdicks”2°

The Academy of Medical Royal Colleges®

Demarin et al®’

Edwards and Forbes®
Joffe
Verheijde et al®

Dalle Ave and Bernat®

Drake et al®? Joffe®®
Markert et al® Shewmon®”
Shemie et al>'” Truog®

DCDD, donation after circulatory determination of death.

of death and death determination.®** Most studies focused
on the perspectives of physicians, nurses, and trainees and had
global and cultural variation.

The vast majority of HCPs supported the BD con-
cept.>3:69.70.77-80.83,85,87.89.92 However, the prevalence of the under-
standing of BD and its diagnosis ranges widely from <50% to
94.7 % .6%7476,78,80-82.93 Grydies identified that knowledge of BD
correlated significantly with the level of training, role within
the healthcare team and formal training on BD.%78%

Years of experience correlated positively with BD knowl-
edge.”t7780 The majority of attending staff understand BD
compared with as little as half of residents and medical stu-
dents.®*”” Many medical students and interns are uncertain
about the concept of BD or do not accept its definition.®88¢
Several studies focused specifically on the perceptions and
knowledge of nurses.®*787%87:8% These studies highlight that
although most nurses felt they understood BD, experienced
nurses had better knowledge, whereas there was more uncer-
tainty among nursing students.”®7%87:%3

Greater exposure and role in the healthcare team are
also associated with increased knowledge of BD. Several
studies focused solely on the perspectives of physicians
within specialties that directly related to organ donation
(eg, intensive care units [ICUs], anesthesiology, neurosur-
gery).>368.707275.8196 Clinicians with greater exposure to BD
determination such as those working in ICU and anesthesia

were more comfortable and knowledgeable,”>%! for exam-
ple, intensivists were more knowledgeable than emer-
gency and internal medicine physicians,”! and ICU nurses
more knowledgeable than non-ICU nurses.®”*> University-
affiliated physicians were also more knowledgeable than
non-university-affiliated physicians.®!

However, despite an overall understanding and acceptance
of the concept and application of BD in clinical practice, many
HCPs also held contradictory beliefs that BD was not equiva-
lent to real death, did not result in complete loss of brain func-
tion, or was not irreversible’3:6%:70,76-78,80,82,83,88

Several studies identified a lack of formal training on BD,
whether within the academic training process or as continu-
ing education.” The amount of training appeared to corre-
late with the role within the healthcare team, with attending
staff reporting more formal training than nurses, and trainees
reporting the least amount of formal training.®>’® The vast
majority of healthcare providers expressed interest in and a
need for formal training, as well as for incorporation of BD
training into the academic curriculum for trainees.”>7677:81:82
Formal training is shown to correlate with improved attitudes
and knowledge of BD.®8

One specific gap in knowledge among HCPs is regarding
the institutional and regional protocols and policies surround-
ing BD diagnosis.®”* For example, although most clinicians
believed in the moral equivalence of BD to circulatory death,
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fewer understood their legal equivalence.® Several studies
commented on the lack of uniformity and understanding the
conceptual basis and diagnostic tests used for BD, and con-
cluded there is significant variability in understanding of the
tests that are compatible with the criterion of BD.5%7 The
determination protocols and the need for ancillary testing
vary between and within countries, leading to a lack of con-
sistency for the BD diagnosis worldwide.””>8

In total, only 2 Canadian studies were identified, and both
took a narrow participant focus, one on pediatric intensiv-
ists,” and the other on neurosurgeons.®® The main objective
of these 2 studies focused on examining the variability in
the understanding of tests that are compatible with the cri-
terion of BD.

Eight studies focused on DCDD?6:2%4257:589L9 yyith some
expressing concerns that the observation period after circu-
latory death in DCDD may be inadequate for irreversibility
and may allow for the rare possibility of autoresuscitation,
the spontaneous unassisted resumption of heart function after
cardiac arrest.”’ On the contrary, other studies noted that
without additional intervention, brain functions would cease
irreversibly,*”*! and this declaration of death was consistent
with medical practice.’®*?

The Future of Death Determination

It appears much of the space within the literature devoted
to death determination is occupied by persistent academic
controversies, with a relative paucity of articles focusing on
practicing HCPs” understanding of death determination and
related domains. Common ground can be found in calls for
improvement-oriented changes from a need for uniform-
ity and standardization in death determination.>'® Other
authors state the need for new legislation to ratify religious
exemption to death determination by neurologic criteria.®
Many studies call for increased education to address deficits
in HCPs’ understanding of death determination and particu-
larly BD.3368:6975.77:.101  jkewise, many studies state the need
for increased dialogue and even open public debate’®” to
ensure the trustworthiness and satisfaction of the general
public. The call for improvements in uniformity have been
focused on both the cardiorespiratory and BD determinations
should be formulated on a coherent definition and criterion
of death.®3:102

More recently, steps have been taken in drafting an inter-
national guideline for the determination of death.>*”?° During
an invitational forum of international content experts and
representatives of several professional societies,” a single
operational definition of human death was developed: “the
permanent loss of capacity for consciousness and all brain-
stem functions, as a consequence of permanent cessation of
circulation or catastrophic brain injury.”

The next step in this process will be to hold a broader
group of international stakeholders to develop clinical prac-
tice guidelines, based on comprehensive reviews and grading
of the existing evidence.’

DISCUSSION

This scoping review of 89 papers revealed important
themes and highlighted considerable variability in HCP
knowledge of the BD construct. Controversies over the defi-
nition and determination of death have evolved in the last
70 y. Capron’s statement, “well settled yet still unresolved”

Zheng et al 9

remains well-suited to capture the climate of these ongoing
debates.!® Previous circulatory-based criteria of death deter-
mination are no longer sufficient in a time when circulation
can be maintained for extended periods despite permanent
cessation of brain function. This review highlights the fact
that current controversies over BD definition are primarily
academic; most physicians who pronounce BD in daily prac-
tice are unaware of them.*” There have been criticisms that the
previous decades of intense philosophical analysis of BD have
been misdirected in so far as it has neglected the concerns and
perspectives of caregivers, families, and clinicians.'™ Only 25
studies empirically examined HCPs’ knowledge and under-
standing of death and death determination, with only 2 stud-
ies focused on Canadian HCPs’ knowledge and attitudes.®®”
Studies of HCP perspectives are underrepresented but
suggest that neurological determination of death is not as
controversial in practice as in the literature. Clinically, most
physicians feel confident in the diagnosis of BD and are com-
fortable with the concept especially with greater exposure and
experience. However, the knowledge and rationale behind
why this is equivalent to death are where there is inconsist-
ency. This uncertainty about BD determination is especially
prevalent among less experienced HCPs. This suggests there
is a need and a desire for ongoing and formal education in
this area. Variability in the criteria and test for the diagno-
sis of death between and within countries leads to confusion
among HCPs, who often do not understand the requirements,
especially surrounding the need for ancillary testing. These
inconsistencies can propagate confusion among HCPs but
also to a deterioration of public trust in the diagnosis. Clarity
and uniformity are needed in both the definition and determi-
nation of death. It appears that medicine is evolving toward
a single unified determination of death.>> A key question to
be addressed is can our society evolve toward accepting the
movement away from heart-based definitions of death toward
single central unifying determination of death based on the
complete and permanent cessation of brain function?

Limitations

Though comprehensive in scope, the review was limited
to English and French language publications, and no French
studies were included. We may not have included articles pub-
lished after our updated search (July 2021).

CONCLUSIONS

This review provides a comprehensive understanding of the
current climate regarding HCPs” understanding and knowl-
edge of the meaning/definition of death and its determina-
tion. There is a paucity in the literature of practicing HCPs’
perspectives on this topic, particularly from Canada. Studies
identified reveal considerable variation in BD understanding
between HCPs and institutions; as such there is a need for
more education and training, especially among HCPs who
must facilitate difficult conversations with families. Instead,
much of the literature is crowded with persistent controver-
sies over BD and its determination. More research needs to
focus on empirical studies of practicing HCPs’ attitudes and
knowledge regarding death, particularly BD. Revisions should
be undertaken if public trust in the medical system is to remain
intact. Positive steps have been taken toward the develop-
ment of an international guideline for the determination of
death whereby a single operational definition of human death
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was developed. A critical final step in a scoping review is to
broadly engage relevant stakeholders in the findings to better
understand perceptions of death and death determination on
a national landscape.
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