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Abstract 

Background:  Socio-cultural perceptions surrounding death have profoundly changed since the 1950s with develop‑
ment of modern intensive care and progress in solid organ transplantation. Despite broad support for organ trans‑
plantation, many fundamental concepts and practices including brain death, organ donation after circulatory death, 
and some antemortem interventions to prepare for transplantation continue to be challenged. Attitudes toward the 
ethical issues surrounding death and organ donation may influence support for and participation in organ donation 
but differences between and among diverse populations have not been studied.

Objectives:  In order to clarify attitudes toward brain death, organ donation after circulatory death and antemortem 
interventions in the context of organ donation, we conducted a scoping review of international English-language 
quantitative surveys in various populations.

Study appraisal:  A search of literature up to October 2020 was performed, using multiple databases. After screening, 
45 studies were found to meet pre-specified inclusion criteria.

Results:  32 studies examined attitudes to brain death, predominantly in healthcare professionals. In most, around 
75% of respondents accepted brain death as equivalent to death of the person. Less common perspectives included 
equating death with irreversible coma and willingness to undertake organ donation even if it caused death. 14 stud‑
ies examined attitudes to organ donation following circulatory death. Around half of respondents in most studies 
accepted that death could be confidently diagnosed after only 5 min of cardiorespiratory arrest. The predominant rea‑
son was lack of confidence in doctors or diagnostic procedures. Only 6 studies examined attitudes towards antemor‑
tem interventions in prospective organ donors. Most respondents supported minimally invasive procedures and only 
where specific consent was obtained.

Conclusions:  Our review suggests a considerable proportion of people, including healthcare professionals, have 
doubts about the medical and ethical validity of modern determinations of death. The prognosis of brain injury was a 
more common concern in the context of organ donation decision-making than certainty of death.
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mmons.​org/​publi​cdoma​in/​zero/1.​0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.

Background
Longstanding and almost universal socio-cultural per-
ceptions surrounding death were radically changed by 
the more-or-less simultaneous emergence of several 
medical technologies in the 1950s–60s. These included 
mechanical ventilation and the development of modern 
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intensive care units, cardiopulmonary resuscitation and 
defibrillation.

The concept of brain death (BD) has not been accepted 
without controversy [1]. Concerns revolve around the 
fundamental question of whether brain death is a mani-
festation of biological death, but also in regard to the 
clinical process by which brain death is determined and 
whether there is a requirement to confirm death of the 
whole brain. Over the decades there have been numer-
ous publications on these matters [2, 3]. While most of 
the debate has been conducted in the scientific and ethi-
cal literature, in recent years there have been a number of 
international legal challenges to its validity in individual 
cases [4, 5]. Documentation of the World Brain Death 
Project [6], developed by international consensus, has 
improved uniformity in the diagnostic process for BD, 
but it has done little to address fundamental philosophi-
cal questions around its meaning and significance [7].

Although early transplants involved donors whose 
heartbeat and breathing had ceased, brain death subse-
quently became the predominant path to organ dona-
tion, as it increased both the range and quality of donated 
organs. However, since around 2005 there has been a 
resurgence of interest in utilising donors dying follow-
ing cardio-respiratory failure because (1) the rapidly 
increasing demand for transplantation greatly exceeded 
the supply of suitable organs from BD donors, and (2) it 
was anticipated that peri-mortem retrieval of vital organs 
for transplantation from people declared dead following 
circulatory failure would not violate what has become 
known as the ‘dead donor rule’ (DDR)—the notion that 
vital organs can only be removed from persons who have 
already been declared dead [8]. ‘Donation after Circu-
latory Determination of Death’ (DCDD) requires that 
organ retrieval occurs rapidly, before irreversible ischae-
mic injury can supervene, but in order to confirm that 
death has occurred prior to commencement of retrieval 
surgery, strict time constraints around the cardio-respir-
atory signs of death are imposed, based on the likelihood 
of auto-resuscitation.

To mitigate against ischaemic damage and improve 
outcomes following organ transplantation a range of 
interventions with varying degrees of invasiveness, which 
are not part of usual end-of-life care, can be undertaken 
in DCDD patients prior to the declaration of death. 
While these so-called “antemortem interventions” are 
permitted in some jurisdictions, relying ethically on 
arguments linking them with the patient’s best interests 
based on their “interest” in being a donor, they are con-
troversial because they are arguably more frequently per-
formed primarily in the organ recipient’s interests, rather 
than those of the donor in the context of quality end of 
life care.

Studies that have examined attitudes to BD have gen-
erally been small and confined to restricted professional, 
cultural and regional populations. Many studies also tend 
to conflate support for OD and physiological compre-
hension of BD with moral ‘support’ for BD and DCDD, 
assuming that any concerns about them reflect a knowl-
edge gap rather than a values-based rejection [9–14]. 
Consequently, individual studies may fail to provide unbi-
ased and comprehensive accounts of the range of ethi-
cal views regarding BD or DCDD and related attitudes 
in relevant communities. Both of these perspectives are 
needed to ensure that policies and protocols around 
brain death, DCDD and organ donation are consistent 
with the values and attitudes of donors, healthcare pro-
fessionals and the general public. In order to clarify these 
perspectives, we conducted a scoping review of studies 
that have examined the acceptance and understanding of 
BD and DCDD, including related antemortem interven-
tions, in various populations, and their relation to deci-
sion-making in the context of organ donation.

Methods
Research methodology
A scoping review methodology was chosen because 
it accommodates the heterogeneity in study aims and 
methods used in international studies examining the 
acceptance and understanding of BD and DCDD in the 
context of organ transplantation. Additionally, while 
systematic reviews require methodological uniformity 
and are most useful where outcomes measures are eas-
ily defined and measured, scoping reviews can reveal 
areas of divergence and debate, identify gaps in what is 
known about a field, issue or question and enable explo-
ration of underlying or foundational concepts or ideas 
[15, 16]. The scoping review was guided by the PRISMA 
protocol with conceptualisation of the research question 
as ”What quantitative evidence is available regarding the 
acceptance of and attitudes towards the concepts of BD, 
DCDD and the DDR, and how these relate to attitudes 
and decision-making regarding organ donation?" Assess-
ment of relevance was done following the ‘methodology-
issue-participant approach’ described by Strech et al. [17] 
(Table 1).

Literature search
The search strategy included a combination of syno-
nyms and controlled vocabularies from Medical Subject 
Headings (MeSH), EmTree, Thesaurus of Psychological 
Index Terms and CINAHL Subject Headings. The search 
was conducted on Medline (OVID) and replicated using 
Embase (OVID), PubMed, EmCare for Nursing (OVID), 
PsycINFO (OVID), Cochrane and CINAHL databases 
using truncations and Boolean operators.
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The full search strategy is detailed in the Additional 
file 1.

Studies were identified by database searches following 
deduplication. The studies were screened by the authors 
on the basis of their abstracts, which were then filtered 
for relevance according to predetermined inclusion and 
exclusion criteria by two authors per article (Table  1). 
Disagreements were reconciled by discussion within 
pairs or by a third author if disagreements persisted.

Hand searches of the grey literature and of reference 
lists in relevant articles were also performed in order to 
minimise the risk of missed studies.

Date limits
The study examined papers published up to October 
2020, with the earliest appearing in 1972.

Quality assessment
Methodologic quality was assessed using a checklist 
proposed by Roever [18]. Each study was assessed inde-
pendently by two authors. Studies meeting the inclusion 
criteria were further subjected to risk of bias assess-
ment based on criteria developed by Agarwal et al. [19] 
Because of the heterogeneity of study populations, meth-
ods, instruments and outcome measures, formal meta-
analysis was not conducted.

Results
An initial database search yielded 2347 abstracts. A 
further 139 were identified from other sources. After 
screening, 138 papers were reviewed in detail (Fig.  1). 
This yielded a final list of 45 included studies.

Table  2 shows the risk of bias assessment for the 45 
included studies. 34 studies were assessed as having a 
low or very low risk of bias whereas 12 studies had a high 
risk of bias. This assessment indicates that the empiri-
cal evidence included in our scoping review is overall of 

good quality. However, there is a strong preponderance 
of studies from North America (Fig. 2).

Table  3 summarises the themes explored by included 
studies, and Table 4 lists the main findings of each.

Attitudes to BD
32 studies examined attitudes to BD. The large majority 
surveyed healthcare professionals, with a second group 
involving university students. Only 6 studies surveyed 
the general public, one of which was mainly in the form 
of a satisfaction survey among donor families. 19 stud-
ies directly addressed whether acceptance of BD was 
broadly consistent with the death of a person. In most 
populations studied, around 75% accepted this proposi-
tion, though there was considerable variation. Several 
studies noted substantial numbers of respondents who 
supported a ‘higher brain’ concept of death, while oth-
ers noted a willingness to proceed with OD even where 
respondents believed a hypothetical patient was still 
alive. Five studies noted either distrust of doctors or dis-
trust of clinical techniques of BD determination.

Studies involving healthcare workers
One of the largest studies [20] was conducted in 245 
hospitals across 11 countries, involving critical care staff 
reporting attitudes towards brain death and its correla-
tion with organ donation. This revealed that support for 
the statement ‘Brain death is a valid determination of 
death’ was highest in Western Europe and lowest in Japan 
(Norway 94.7%, Belgium 89.7%, Croatia 67.4%, Japan 
36.4%). Acceptance of the BD concept was significantly 
lower among nursing staff (77.4 ± 17.3%) compared with 
physicians (87.2 ± 9.75%). Average national medical and 
nursing staff acceptance of BD showed a strong positive 
correlation with national organ donation rates.

In North America, Youngner et  al. [21], in a 1989 
Cleveland study, interviewed 195 medical and nursing 

Table 1  Inclusion and exclusion criteria applied to studies in the ‘eligibility’ step of the PRISMA protocol

Inclusion criteria Exclusion criteria

Study characteristics Written in English
Published as full-text article in an indexed journal
Sufficient details about methodology and results available

Discussion or review articles
Studies using qualitative methodology
Articles published in a language other than English

Participants Members of the general public
Students regardless of discipline
Healthcare professionals

Data Studies reporting quantitative data on the attitudes and beliefs 
of relevant populations on brain death, circulatory death, and 
perimortem interventions, in the context of organ donation

Studies Only testing knowledge or awareness of concepts related 
to brain death, circulatory death, dead donor rule, organ dona‑
tion
Studies reporting data on emotional responses to death as an 
event
Studies collecting data on attitudes toward organ donation 
alone
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staff considered likely to be involved in organ retrieval. 
58% did not use a coherent concept of death consistently. 
19% had a concept consistent with a ‘higher brain’ defini-
tion of death. Joffe et al. [22] surveyed 218 US neurolo-
gists regarding their understanding of BD. 48% equated 
irreversible loss of consciousness with death. Many also 
believed that persistence of brain-mediated hormonal 
function was not compatible with a diagnosis of BD. In 
a study by DuBois et al. [23] 63% of participants agreed 
to organ retrieval from patients with ‘higher brain’ death.

In Europe, Floden et  al. [9] surveyed 702 Swedish 
intensive care nurses. Less than half trusted the clinical 
diagnosis of brain death without additional imaging tech-
niques. In a recent survey of 146 Spanish nurses, Lomero 
et al. [24] found that 69% equated BD with death.

In the Middle East, Alsaied et  al. [10] surveyed 418 
healthcare workers in Qatar. While a majority sup-
ported organ donation, less than half equated BD with 
death of the person. Cohen et  al. [25] surveyed 2336 
healthcare professionals involved in organ retrieval 
in Israel. 78.9% regarded BD as a valid criterion for 

determining death. Increasing age, higher professional 
status and working in ICU correlated with acceptance 
of BD. Acceptance correlated with greater comfort in 
the OD process. El Safi et al. [26] surveyed 434 allied 
health students in Saudi Arabia. Only 44% supported 
deceased OD, though 83% supported living OD. 49% 
did not trust medical staff regarding the diagnosis of 
BD. Nasrollahzadeh et  al. [27] surveyed 130 Iranian 
ICU nurses. 67% accepted BD as death.

In Asia, in a Malaysian survey of medical and nurs-
ing staff [28], 83.8% accepted the concept of BD. Of 
those who did not, most cited either religious reasons 
or claimed there was insufficient scientific evidence to 
support the concept. In a 2015 Chinese study of 476 
doctors and nurses [29], only 50.7% considered a hypo-
thetical BD patient dead, 51.9% would withdraw sup-
port and only 40.6% would support organ retrieval.

In Australia, Marck et al. [30] surveyed 811 Austral-
ian emergency department clinicians. 86% accepted BD 
as death.
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Studies involving university students
In a survey of 468 Australian university students and 
members of the general public by Hyde et al. [31], more 
than 30% of respondents unwilling or undecided about 
OD believed that BD patients had potential for recov-
ery, while only 10% of willing donors agreed with this. 
Iriarte et  al. [32] surveyed 536 Spanish university stu-
dents. Less than 1/3 of non-medical students identified 
BD as death, and even among final year medical stu-
dents, only 2/3 accepted BD as death.

Three Polish studies have addressed this question. 
Kubler et  al. [33] surveyed 989 Polish university stu-
dents. 48% believed a hypothetical BD patient was 
still alive, and half overall supported OD. In a study by 
Mikla et  al. [11] of 492 Polish nursing students, 75% 
accepted BD as death. Nowak et al. [34] found that 85% 
of Polish medical students and 54% of non-medical stu-
dents equated BD with death. Investigators also found 
high levels of mistrust of the diagnostic criteria for BD 
and for the skill and objectivity of doctors making the 
diagnosis.

In a 2017 German survey of medical and economics 
university students by Schicktanz et al. [35], around 44% 
agreed that when a person’s brain completely stops func-
tioning, that person is dead.

Studies involving the general public
Siminoff et  al. [36] conducted a telephone survey of 
1351 Ohio residents in 2004. 86.2% regarded a hypo-
thetical BD patient as dead, while 57.2% regarded a 
comatose patient as dead, and 34% regarded a vegeta-
tive patient as dead.

In Brazil, Teixeira et al. [12] found that 77% of hospi-
tal patients interviewed did not think of brain death as 
death, and there was no statistical correlation between 
respondents’ education and their understanding of 
brain death. As in Nowak’s study of Polish students 
[34], high levels of mistrust in the diagnosis of brain 
death was also found. 26.5% did not trust and 55.1% 
partially trusted the diagnosis of brain death. Likewise, 
in a 2005 study undertaken by the Canadian Council 
for Donation and Transplantation [37], 20% of respond-
ents believed doctors might prematurely declare death 
in order to obtain organs for transplantation.

Othman et al. [38] studied 1072 people in 30 counties. 
In their study, respondents were more likely to accept 
circulatory death as death of the person than for brain 
death (87.9 ± 19.7% vs 84.1 ± 22.7%, P = 0.004). How-
ever, this was not reflected in a difference in acceptance 
of OD.

Fig. 2  Geographical distribution of studies identified
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Table 3  Included studies and overview of themes explored

Author/year n Target population 
studied

Country Belief in brain 
death criteria

Belief in 
DCDD 
criteria

Dead 
donor 
rule

Ante mortem 
interventions/
consent

Alsaied 2012 [10] 418 HCW Qatar ✓
Burroughs 1998 [13] 225 Public USA ✓
Camut 2016 [50] 174 HCW France ✓ ✓
Cohen 2008 [25] 2366 HCW Israel ✓
DeJong 2013 [43] 189 Public Canada ✓ ✓
Dhanani et al. 2012  [40] 245 HCW Canada ✓ ✓
Dubois et al. 1999 [23] 613 HCW USA ✓ ✓
ElSafi et al. 2017 [26] 434 Students Saudi Arabia ✓
Floden 2011 [9] 702 HCW Sweden ✓
Goudet 2013 [44] 1057 HCW France ✓ ✓
Hart et al. 2012 [45] 1122 HCW USA ✓
Health professionals 
survey 2006 [51]

720 HCW Canada ✓ ✓

Honarmand et al. [59] 398 HCW Canada ✓
Hu 2015 [55] 373 HCW China ✓
Hyde et al. 2011 [31] 468 Public & Students Australia ✓
Iriarte 2012 [32] 828 Students Spain ✓
Joffe et al. 2008 [22] 80 HCW Canada ✓
Joffe et al. 2008 [46] 318 Students Canada ✓
Joffe et al. 2012 [41] 192 HCW USA ✓
Keenan et al. 2002 [56] 128 HCW and Public Canada ✓
Kubler et al. 2009 [33] 1128 HCW & Students Poland ✓ ✓
Lee et al. [57] 161 HCW AUS-NZ ✓
Lewis et al. 2020 [60] 92 HCW USA ✓
Lomero et al. 2015  [24] 236 HCW Spain ✓
Mathur et al. 2008 [42] 157 HCW USA ✓
Marck et al. 2012 [30] 811 HCW Australia ✓
Marcum 2002 [14] 229 HCW USA ✓
Mikla et al. 2015 [11] 492 Students Poland ✓
Nair-Collins et al. 2015 
[49]

1096 Public USA ✓ ✓

Nasrollahzadeh et al. 
2003 [27]

130 HCW Iran ✓

Nowak et al. 2014 [34] 800 Students Poland ✓
Oo et al. 2020 [61] 412 HCW Malaysia ✓
Othman et al. [38] 1072 Public Europe and North 

America
✓ ✓

Public survey 2005 [37] 1505 Public Canada ✓ ✓
Rodrigue et al. 2018 [48] 112 HCW USA ✓
Rodriguez-Arias 2013 [47] 587 HCW Spain France USA ✓
Roels et al. 2010 [20] 19,537 HCW multiple countries ✓
Rozaidi et al. 2000 [28] 426 HCW Malaysia ✓
Sarnaik et al. 2013 [39] 264 HCW USA ✓ ✓ ✓
Schicktanz et al. 2017 [35] 648 Students Germany ✓ ✓
Siminoff et al. 2004 [36] 1351 Public USA ✓ ✓
Skwirczyńska et al. 2019 
[58]

368 HCW Poland ✓ ✓

Teixeira et al. 2012 [12] 136 Public Brazil ✓
Yang et al. 2015 [29] 476 HCW & Students China ✓
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Attitudes to DCDD
Fourteen studies examined attitudes to DCDD (Table 3). 
Once again, the large majority involved healthcare work-
ers, with only 4 studies surveying the general public and 
one involving medical students.

The most common issue identified was concern with 
the duration of circulatory arrest required to determine 
death.

Sarnaik et  al. [39] surveyed 273 American paediatric 
intensivists. 41% expressed concern that the timing of 
death during DCDD could not be precisely determined. 
Dhanani et  al. [40] surveyed 250 Canadian intensivists. 
They reported variability in the determination of death 
after cardiac arrest, concerns regarding autoresuscita-
tion, and a perceived need for standardisation of practice.

Joffe et  al. [41] surveyed 80 paediatricians in a Cana-
dian university children’s hospital. Almost half expressed 
concern that a hypothetical DCDD patient could not be 
regarded as unequivocally dead after 5 min of circulatory 
arrest. In a survey of 93 US paediatric critical care nurses 
by Mathur et  al. [42], 14% believed that a 5-min obser-
vation period after circulatory arrest was insufficient to 
declare death.

De Jong et al. [43] interviewed 189 members of the gen-
eral public in Canada, asking how long after circulatory 
arrest a hypothetical patient could be regarded as dead. 
After 5 min of arrest, 53% agreed that death had occurred 
and 42% agreed that the heart could be removed for 
transplantation. Where the heart had stopped ‘mere sec-
onds ago’, 46% still agreed death had occurred, but only 
24% agreed with removal of the heart.

Three studies reported more general concerns with 
the diagnosis of death in DCDD or the DCDD process. 
Goudet et al. [44] surveyed 1057 French healthcare pro-
fessionals. 54% reported ethical concerns with DCDD, 
with junior intensive care doctors reporting the greatest 
level of concern. Hart et al. [45] carried out a US national 
survey of 684 intensivists and 438 ICU nurses. Around 
14.5% of both groups expressed concern that the man-
agement of DCDD patients could create professional role 
conflicts, though 33.8% of physicians and 55.1% of nurses 
believed DCDD could potentially improve end-of-life 
care. Joffe and colleagues [46] surveyed 320 university 
students from a number of disciplines, finding that they 
too were not confident that a hypothetical DCDD patient 
was actually dead. Rodriguez-Arias et al. [47] interviewed 

587 healthcare professionals involved in organ retrieval 
in Spain, France and the US. Main themes identified 
were that BD was regarded as a more reliable standard 
for the diagnosis of death in organ donors than circula-
tory death, and, while most regarded organ retrieval from 
brain dead patients as morally acceptable, DCDD was 
much more contentious.

In a study by Rodrigue et al. [48] in the US, 15% of the 
critical care staff were not sure if a patient is dead at the 
time of organ recovery in DCDD cases.

Attitudes to the DDR
Six studies directly or indirectly raised issues concerning 
the DDR (Table 3). Only 3 involved the general public, all 
North American.

In the Polish student study by Kubler [33] 34% of 
respondents supported OD from non-brain-dead uncon-
scious hypothetical patients. In the German study by 
Schicktanz et al. [35], 28% of students supported a’higher 
brain’ definition of death. In Siminoff’s Ohio study [36], 
33.5% of the general public supported OD in cases they 
did not regard as dead.

In De Jong et  al.’s survey of the Canadian public [43], 
49% of respondents agreed that the DDR should be aban-
doned and 58% agreed that different definitions of death 
should be used for organ donation. However, in Sarnaik’s 
[39] study of US intensivists, 84% supported the principle 
of the DDR.

Nair-Collins[49] surveyed 1096 members of the Ameri-
can general public in 2015, using a scenario involving 
an irreversibly comatose patient, where it was explic-
itly stated that organ donation would cause death. 71% 
of respondents agreed it should be legal for patients to 
donate organs in this situation. Of those generally willing 
to donate their organs, 76% agreed they would donate in 
these circumstances.

Ante‑mortem interventions and consent
We identified 6 studies that examined attitudes to ante-
mortem interventions in DCDD. Only one involved 
members of the general public.

Camut et al. [50] surveyed 173 French healthcare pro-
fessionals in 2013 regarding the provision of non-thera-
peutic intensive care in a case of massive stroke, for the 
purpose of organ donation. 93% of respondents believed 
this was acceptable, but 75% required advance consent 

Table 3  (continued)

Author/year n Target population 
studied

Country Belief in brain 
death criteria

Belief in 
DCDD 
criteria

Dead 
donor 
rule

Ante mortem 
interventions/
consent

Youngner et al. 1989 [21] 195 HCW USA ✓
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of the patient and their family. The findings of a Cana-
dian survey of health care professionals [51] echoed 
similar views—a majority of them found it unacceptable 
to perform medical procedures or administer medica-
tions to the patient before or immediately after circula-
tory death, with the sole intention to preserve organs for 
transplantation without prior consent.

In the Canadian Council for Donation and Transplan-
tation study [37] only half the respondents found medica-
tions and procedures provided before death to maintain 
organs acceptable.

Support for interventions seemed to vary depending on 
the degree of invasiveness. In the study by Dhanani et al. 
[40], while there was overwhelming support for hepa-
rin infusion to preserve organs, that support diminished 
when cannulation was considered.

In a study by Goudet et al. [44] 42% of respondents did 
not want cannulation of the patient for organ preserva-
tion without prior family consent. An important signifi-
cant minority regarded this as an unacceptable alteration 
of body integrity. Similar findings were noted in the study 
by Sarnaik et al. [39].

Discussion
This scoping review examined evidence regarding accept-
ance of and attitudes towards the concepts of BD, DCDD 
and the DDR, and how these relate to attitudes and 
decision-making regarding organ donation. We found 
that there is strong support for OD, but a range of views 
regarding BD, DCDD and the DDR—both within and 
between different countries and populations—with per-
sisting concerns regarding the extent to which BD repre-
sented death of the person. In one study, organ donation 
rates of a country correlated positively with acceptance of 
BD [20]. A substantial proportion of respondents in sev-
eral studies appeared to favour a ‘higher brain’ concept of 
death, while others were comfortable with OD, even if it 
was the proximate cause of death [35, 36].

A striking feature of our review was the paucity of stud-
ies examining attitudes of the public, with a large majority 
involving healthcare workers of various types. A second, 
smaller group of studies focussed on university students, 
mainly comprising medical and nursing students. This 
lack of more broadly-based information is important, 
because it may help to explain disparity between the high 
reported rates of support for OD and the relatively low 
rates of consent reported in many jurisdictions.

Another notable feature was the tendency to ascribe 
rejection of or uncertainty about these concepts of death 
to a knowledge deficit that could or should be addressed 
by further education—a well-recognised assumption 
in health care and public policy debates known as the 
‘knowledge deficit model’ of the public understanding of 
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science. This is a problematic assumption both because 
it fails to recognise that differences of opinion may rep-
resent genuine differences in values and because there is 
considerable data suggesting that while knowledge and 
education may predict the strength of attitudes to scien-
tific matters, positivity of attitudes are poorly correlated 
with knowledge [52].

While the diagnosis of BD has been widely accepted 
medically and legally as equivalent to death of the per-
son for over 50  years, our review revealed that 20–40% 
of participants in most studies do not accept that BD 
is truly equivalent to death of the person. Some studies 
showed that age, education and background in healthcare 
were associated with a higher likelihood of accepting BD 
as equivalent to death, but these features were not pre-
dictive. Religious or cultural factors on opinion could be 
implicated in some studies, but not in all.

Some studies [36] found sizeable proportions of 
respondents who considered that severe brain injury not 
meeting the accepted criteria for BD was sufficient to 
determine death. Even among American neurologists, 
when asked to give a reason why brain death is equiva-
lent to death, 48% chose a ‘higher brain’ explanation [22]. 
This is an important finding, as such levels of brain injury 
are not accepted as the basis for determining death in any 
jurisdiction.

In comparison to studies examining attitudes to organ 
donation after BD (DBD), we found far fewer stud-
ies examining attitudes to DCDD. Importantly, most of 
these studies found less support for DCDD than DBD. 
The principal issue of concern appears to be the timing of 
determination of death, with around half the respondents 
to most surveys expressing discomfort with the idea that 
a few minutes of cardiorespiratory arrest were adequate 
to determine the death of an individual. Once again, 
however, these studies were predominantly conducted in 
healthcare workers rather than members of the general 
public.

Lack of confidence in medical procedures or in medi-
cal practitioners around the diagnosis of death were 
frequently noted in relation to both BD and DCDD. In 
studies that examined confidence in the methods used 
to diagnose BD, a substantial number of respondents did 
not have full confidence in either the doctors making the 
diagnosis, or in the diagnostic criteria or tests used. In 
the case of DCDD, the most common issue identified was 
lack of confidence regarding whether the very short time 
after which death was being determined following ces-
sation of circulation, could be considered accurate. The 
potential for a conflict of interest between the desire to 
procure organs for transplantation and the requirement 
to provide appropriate palliative care to a patient at end 
of life was also noted as a concern in DCDD cases.

Only a few studies explicitly reported attitudes to the 
DDR, and in all, considerable proportions of respond-
ents supported retrieval of organs for transplantation 
from patients with severe brain injury who were not BD. 
In these studies, the proposition put to respondents was 
that brain death was not determined prior to organ dona-
tion, or donation was not occurring following cardiores-
piratory standstill as in DCDD. This is an important, and 
for some possibly an uncomfortable finding, as it sug-
gests that for many people, life with severe brain dys-
function and poor prospects for a sentient and relatively 
independent future would be considered as being of less 
‘value’ than donating organs and thus dying. In this set-
ting the physiological and clinical criteria by which death 
is determined in medical practice would appear to have 
little relevance. Of interest, the study with the lowest 
level of acceptance of organ donation in patients with-
out BD was the only study focussed entirely on medical 
professionals, suggesting perhaps that the principal dis-
comfort with these concepts lies within the healthcare 
community.

Antemortem interventions were only considered in 
6 studies, 5 limited to healthcare professionals, and 
all found levels of discomfort, with most respondents 
insisting this was only acceptable with explicit consent, 
especially for invasive procedures. In this context, it is 
interesting to note the study by Shahrestani et  al. [53], 
who interviewed 30 clinicians involved in transplanta-
tion from 8 countries. From their thematic analysis, they 
concluded that ante-mortem interventions were accept-
able only where distress for the donor and family are not 
increased, the interventions did not cause harm, patient 
and family have a strong drive to successful donation, and 
the interventions are evidence-based.

Strengths and limitations
We conducted a comprehensive search to review all Eng-
lish language, quantitative studies involving attitudes 
and beliefs surrounding BD and DCDD in the context 
of organ donation. A scoping review allows a broader 
range of studies to be included than a systematic review. 
While it does not provide the same statistical rigor, it is 
preferable where it is not appropriate to aggregate diver-
gent datasets for meta-analysis. Our review was guided 
by the PRISMA protocol to ensure our sample captured 
all the relevant scholarship. Our review consolidates a 
vast international literature on attitudes toward BD and 
DCDD in the context of organ donation. It brings to light 
the divergent attitudes about how death is determined 
before organ donation, despite strong support for organ 
transplantation generally.

These results are limited by a few factors. A signifi-
cant limitation was the tendency for studies to conflate 
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attitudes with knowledge. We suggest that attitudes 
relate more to socio-cultural values than factual knowl-
edge, though we identified no data to support this. Non-
English literature was excluded from our review but 
could communicate different perspectives than the ones 
reported herein. Healthcare workers directly involved 
in organ donation, whose attitudes are more relevant to 
clinical practice, have been poorly studied. We propose 
to address this in future studies. Finally, notwithstanding 
our assessment of bias, the findings of the studies in this 
review could still be subject to biases inherent in all ques-
tionnaire based studies [54]

Conclusion
The idea that death is a prerequisite to the removal of 
vital organs for transplantation has been an ethical cor-
nerstone of medical practice since transplantation began. 
However, there is a fundamental tension between the 
need to minimise ischaemic time to ensure success-
ful transplantation, and the need for death to be confi-
dently diagnosed before transplantation can proceed. 
This tension has largely driven changes in the way death 
is diagnosed in this context, resulting in the widespread 
adoption of the concepts of BD and, more recently, cir-
culatory death and DCDD. These innovations have been 
promulgated by those directly involved in transplanta-
tion and organ donation, with little effort to assess their 
acceptance among the health professions, or the general 
community.

Our review suggests that a considerable proportion of 
healthcare workers, as well as members of the general 
public, have doubts about the conceptual and clinical 
validity of BD and DCDD as ways to determine death, 
especially before organ donation. These doubts are usu-
ally ascribed to ignorance about BD and/or DCDD, or to 
‘unjustifiable’ or ideological opposition to them. How-
ever, the fact that these concerns are expressed across 
different populations and cultural contexts and are 
voiced even by experts in the field, including intensive 
care professionals, suggests that these explanations may 
be unfounded.

Likewise, a considerable proportion of people appear 
to feel prognosis (meaning the likelihood of a return to 
meaningful or quality life following brain injury), rather 
than the diagnosis of death per se, is most important 
regarding decisions about organ donation and the cessa-
tion of ICU support. This suggests the need to (re)engage 
the public in discussions about the values and goals of 
medical care and move away from the idea that debates 
about end-of-life care can be simply resolved by clarify-
ing and promulgating different definitions of death.

Finally, studies examining attitudes to perimortem 
interventions suggest that these are only acceptable 

following explicit consent, and where the consequences 
for the donor are minimal.

Further studies are needed to examine the complex 
interplay of factual knowledge and values-based attitudes 
regarding death in determining the overall acceptance of 
organ donation.

Appendix

Brain death (BD) A definition of death as complete 
and irreversible loss of brain func‑
tion, even when the circulation 
and breathing are maintained by 
external means

Defibrillation The use of electrical stimulation to 
restore heart contractions when 
they have ceased

Cardiac/circulatory/respiratory 
death

A definition of death as the com‑
plete cessation of heart and respira‑
tory activity beyond a defined time 
interval

Dead donor rule (DDR) An ethical principle stipulating that 
vital organs should only be removed 
for transplantation after a patient 
has been declared dead

Ischaemic injury Damage to organs and tissues that 
develops progressively when they 
are deprived of blood flow

Auto-resuscitation The spontaneous re-commence‑
ment of cardiac and/or respiratory 
activity some time after these have 
ceased

‘Higher brain’ concept of death A definition of brain death as the 
irreversible loss of the capacity for 
consciousness

Antemortem interventions Medical interventions administered 
to a prospective organ donor prior 
to death, in order to prepare or pre‑
serve organs for transplantation
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