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Abstract Objective: To determine
if university students consider the
donation after cardiac death donor as
dead. Design: Survey.
Setting: University students.
Participants: Medical (n = 142)
and nursing (n = 76) students in a
medical ethics class and philosophy
students (n = 102). Interven-
tion: Survey during class time with
four patient scenarios in which a
decision was made to donate organs
after 5 min of absent circulation.
Measurements and results: Half the
surveys had brief background infor-
mation, and half had more detailed
background information. Responses
between groups were compared using
the Chi-square statistic. The response
rate of 320 students was 100%. In
each scenario, 42–51% of those given
detailed information strongly agree or
agree that the patient is ‘definitely
dead’, versus 55–58% given brief
information (ns). When asked in what
state this patient is, 26–30% given
detailed information chose ‘‘dead,’’
versus 41–45% given brief

information (P \ 0.025). Thirty-six
to 39% given detailed information
strongly agree or agree that the phy-
sician was truthful informing the
family that at 5 min of absent circu-
lation the patient is definitely dead,
versus 48–52% given brief informa-
tion (P \ 0.01). On at least one of the
scenarios, 65% of those given
detailed information, and 50% of
those given brief information
responded uncertain, disagree, or
strongly disagree that the patient is
definitely dead (P \ 0.01). Medical
students were significantly less likely
to agree that the patients in the sce-
narios were ‘‘dead,’’ or that the
physicians were being truthful in
describing the patients as dead.
Conclusions: Most respondents
were not confident that a donation
after cardiac death donor was actually
dead.
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Introduction

Many professional groups have endorsed the practice of
donation after cardiac death (DCD) as a way to increase
organs for transplantation [1–4]. According to the most
common application of DCD, a patient is declared dead
after absent circulation for 5 min, and organ procurement

of kidneys, liver, and sometimes lungs is urgently
performed.

There are ethical concerns surrounding DCD. These
include potential conflicts of interest regarding the deci-
sion to withdraw life support therapies when DCD may be
an option, potential compromise of quality end-of-life
care, and potential hastening of death due to premortem
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interventions to improve organ donation potential [5–9].
One of the most controversial concerns regards the
meaning of irreversibility when referring to death. Many
have argued for a weak construal of irreversibility,
whereby the state will not be reversed (i.e., there is a ‘‘do-
not-resuscitate’’ order); others argue for a stronger con-
strual, whereby the state cannot be reversed even if
resuscitation is attempted [10–15].

There are many case reports of the ‘‘Lazarus phenom-
enon’’ in which a patient is found to have spontaneous
circulation, sometimes with a good neurological outcome,
after having been declared dead minutes earlier based on
absent circulation [16–18]. With resuscitation attempted,
absent circulation for over 10 min may be reversible and
not associated with inevitable brain death [19–21]. More-
over, by the weak construal of irreversibility, patients in the
identical physiological state can be declared dead or alive
based on their location and prediction of a future event
(attempted resuscitation). For these reasons, it is not clear
that a patient is dead at the 5-min time of absent circulation.

Some surveys suggest public support for DCD [22–
25]. These surveys usually ask whether a person would be
willing to donate organs after death is pronounced by
cardiocirculatory criteria. This question is misleading
because it avoids the issue of irreversibility. We set out to
determine if university students agree that the patient
undergoing DCD is dead. Part of this data has been pre-
sented in abstract form [26, 27].

Methods

Questionnaire administration

Due to the short time period allotted for the survey, we
believe a university level of education was required to

absorb the background information. Students in a medical
ethics (medical and nursing students) or philosophy class
were given the survey during 20 min of class time. A
verbal introduction to the survey was given by two of the
authors (NA, RB); students were informed that responses
are anonymous, will only be reported in aggregate, and
that voluntary consent to participate is assumed upon
submission of a completed survey. A cover letter empha-
sized the need to read the background information prior to
answering the questions, and that: ‘‘the questions are not
concerned with the decision to be allowed to die. In each
‘scenario’ the decision to be allowed to die has already
been made and, thus, is not relevant to the questionnaire.’’

Questionnaire development

To generate the items for the questionnaire, we searched
MEDLINE from 1980 to 2005 for articles on DCD. This
process was followed by collaborative creation of the
background section and questions for the survey by three
of the authors. Pilot testing of the survey was done by
non-medical, university educated lay-people (n = 9), and
an ethics professor. Each pilot test was followed by an
informal semi-structured interview by one of the authors
to ensure clarity, realism, validity, and ease of completion
of the questionnaire. After minor modifications, the sur-
vey was approved by all of the authors.

Questionnaire content

In random, half the distributed surveys had a brief back-
ground section (BI) and the other half had a more detailed
background section (DI). The BI described the organ
shortage and explained that organ donation after death

Table 1 Summary of the issues presented that are debated regarding organ donation after cardiac death

Issue of debate In favor of donation after cardiac death Against donation after cardiac death

Irreversibility
When is

autoresuscitation not
possible?

In 108 patients studied so far, this did not occur after
2 min [3, 4, 30]

108 patients is not a large number
There are many reports of ‘Lazarus Phenomenon’ of
the heart re-starting on its own over 10 min after CPR
was stopped [16–18]

When is the heart
being stopped
considered
irreversible?

Since the patient does not want CPR, loss of circulation
is irreversible when autoresuscitation cannot occur
(i.e., after 5 min) [1–4]

Death should be an irreversible state: even if we try to
reverse it, it should not be possible to reverse it. The
loss of circulation is irreversible only after CPR
would not be successful in re-starting the heart (i.e.,
over 15 min) [10–15]

When is the patient
brain dead?

This question does not matter, because there are two
ways to diagnose death: brain death, or cardiac
death, and we are discussing the latter [1–4]

Brain death was accepted as death because it was
argued a patient always was dead only after the brain
died. This does not occur for at least 15 min after the
heart and circulation stop [10–13, 15, 31]

Conflicts of interest Doctors give the patient’s best interests priority in
making decisions

Familiarity and desire for organ transplantation may
make doctors unintentionally biased to promote
donation after cardiac death [5–8]

CPR cardiopulmonary resuscitation
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pronounced by cardiocirculatory criteria is possible,
and, with consent, is done 5 min after absent circulation.
The DI contained additional sections that discussed
autoresuscitation (and the ‘Lazarus phenomenon’), the
construals of irreversibility, the lack of brain death after
5 min of absent circulation, and the potential unconscious
conflicts of interest of the physician (Table 1). We
presented four patients’ scenarios. Each scenario was
followed by the same five statements to be answered on a
five point Likert-type scale. The final page of the survey
asked some general questions, and comfort level in
responding to the survey (Table 2). The study was
approved by our University health research ethics board.

Statistics

Anonymous data were entered into a computer database
(Microsoft Excel; Microsoft Corp, Redmond, Wash).
Responses were analyzed using standard tabulations.
Variables expressed as percentages were used to report
the proportion of respondents with different answers. The
responses of the different groups of students (medical,
nursing, or philosophy), and the different groups of
background information (BI vs. DI) were compared using
the Chi-square test, with a P \ 0.05 without correction
for multiple comparisons considered significant. For
comparisons, responses were divided into three catego-
ries: strongly agree (SA) or agree (A), uncertain (U), and
disagree (D) or strongly disagree (SD). For the question
about the state of the patient, the three categories were:
(a) dead; (b) as good as dead; and (c) dying, not dead, or
alive.

Results

During the academic year 2005–2006, the questionnaire
was given to 142 medical students (69 with DI, 73 with
BI), 76 nursing students (38 with DI, and 38 with BI), and
102 philosophy students (51 with DI, and 51 with BI).
There was a 100% response rate among the students
surveyed.

Responses to the scenarios: all students

There were no significant differences in the responses to
each of the five questions between the four scenarios.
When those given DI were compared to those given BI,
there were significant differences in the responses to some
of the questions. Those given DI were less likely to SA/A
that the patient in scenario 1 was definitely dead; that the
patient in scenario 1, 2, or 4 was in the state called dead;
and to SA/A that the physicians in scenarios 1, 2, 3, and 4
were being truthful in describing the DCD patient as dead
at 5 min of absent circulation (Table 3). When given DI
and a patient described as dead according to DCD pro-
tocols, B48% of respondents SA/A that the patient is
definitely dead, B30% responded that the patient is dead,
and B39% SA/A that the physicians are being truthful
when calling the patient dead. For those given BI, the
corresponding figures are B58, B45, and B52%, respec-
tively. More than three quarters of all respondents were
willing to allow donation of organs at the 5-min time of
absent circulation.

Although the patients in the four scenarios were in the
identical physiological state, with absent circulation for

Table 2 Survey content: scenarios, statements, and general questions

Scenariosa

1. A ventilated man with profound brain injury after a motor vehicle collision
2. A ventilated woman with pneumonia after severe brain injury from a ruptured cerebral aneurysm
3. A ventilated 5-year-old girl with profound brain injury after being hit by a car
4. A ventilator-dependent man left quadriplegic after a motor vehicle collision, with good brain function

Statements
1. This decision to donate organs 5 min after the heart stops should be allowed
2. At this time point, 5 min after the heart stops, this patient is definitely dead
3. At this time point, 5 min after the heart stops, this patient is dead, as good as dead, dying, not dead, or alive
4. The doctors’ reassurance that the patient is dead after the 5 min time is definitely true
5. If this patient was a member of your immediate family, you would be willing to donate this patient’s organs

General questions
1. You know enough about the criteria of death to judge whether the patients in the scenarios are definitely dead
2. In your opinion, organ donation is an admirable, life-saving practice that should be strongly encouraged
3. If the patient in the scenarios was not definitely dead when surgery for organ donation started, then the surgery to obtain the donated

organs is what actually killed the patient. Had you thought about it this way when you answered the survey?
4. Considering this argument, the decision in the scenarios to donate organs 5 min after the heart stops should be allowed
5. Policy on organ donation after cardiac death should be influenced by the results of surveys like this one

a More detail on the scenarios is provided in Appendix Table E1.
We presented a scenario of two adults with severe brain injury, one
child with severe brain injury, and one adult without brain injury
but with high C-spine quadriplegia. This was to determine (a)

consistency of responses to patients in the same physiological state
and (b) if the background details of the scenario influenced
responses
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5 min, many respondents did not consistently consider the
patients are definitely dead, or in the state called ‘‘dead’’
or ‘‘as good as dead’’ between scenarios (Table 4). Those
given DI had significantly more inconsistency in respon-
ses, with more participants responding that the patient
was in the state called ‘‘dead’’ or ‘‘as good as dead’’ on
only some of the scenarios (P \ 0.01), and fewer
responding SA/A that the patient was definitely dead in
all of the scenarios (P \ 0.01) (Table 4). On at least one
of the scenarios, 65% of those given DI and 50% of those
given BI responded U/D/SD that the patient is definitely
dead (P \ 0.01).

Responses to the general questions: all students

The majority responded SA/A that ‘‘organ donation is an
admirable life-saving practice that should be strongly
encouraged’’: 289/320 (90%). Only a minority agreed that
‘‘policy on organ donation after cardiac death should be
influenced by the results of surveys like this one’’: SA/A
103/320 (32%), U 103/320 (32%), and SD/D 102/320
(32%). This result is compatible with the response to the
question, ‘‘you know enough about the criteria of death to
judge whether the patients in the scenarios are definitely
dead’’: for those given DI, SA/A 56 (35%), U 50 (32%),

and SD/D 47 (30%); for those given BI, 56 (34%), 44
(27%), and 59 (36%), respectively (ns).

When asked ‘‘if the patient in the scenarios was not
definitely dead when surgery for organ donation started,
then the surgery to obtain the donated organs is what
actually killed the patient. Had you thought about it this
way when you answered the survey?’’: for those given DI,
111 (70%) responded ‘‘yes’’ and 38 (24%) responded
‘‘no’’; for those given BI, 97 (60%) ‘‘yes’’ and 61 (38%)
‘‘no’’ (P \ 0.025). This argument had not been suggested
in the background information. When the survey stated,
‘‘considering this argument, the decision in the scenarios
to donate organs 5 min after the heart stops should be
allowed,’’ 167/320 (52%) responded SA/A, 84/320 (26%)
U, and 46/320 (14%) SD/D, with no significant difference
between those given DI and BI. The responses to the same
question previous to the given argument were as follows:
SA/A 1,020/1,280 (80%), U 95/1,280 (7%), and SD/D
101/1,280 (8%) (P \ 0.001).

Responses compared between the three groups
of students

Medical students were less likely to agree the DCD
patient was dead or that physicians were being truthful in

Table 3 Responses of university students to the four scenarios describing patients eligible for donation after cardiac death

Question Scenario Detailed background information
(n = 158)

Brief background information (n = 162) P*

Response SA/A U D/SD Blank SA/A U D/SD Blank

DCD should
be allowed

1 133 (84%) 13 (8%) 12 (8%) 0 141 (87%) 14 (9%) 7 (4%) 0 NS
2 121 (77%) 24 (15%) 12 (8%) 1 (1%) 138 (85%) 15 (9%) 8 (5%) 1 (1%) NS
3 108 (68%) 26 (16%) 19 (12%) 5 (3%) 127 (78%) 19 (12%) 16 (10%) 1 (1%) NS
4 117 (74%) 16 (10%) 17 (11%) 8 (5%) 134 (83%) 16 (10%) 10 (6%) 2 (1%) NS

The patient is
definitely dead

1 66 (42%) 70 (44%) 22 (14%) 0 92 (57%) 57 (35%) 13 (8%) 0 \0.025
2 73 (46%) 64 (41%) 19 (12%) 2 (1%) 89 (55%) 61 (38%) 11 (7%) 1 (1%) NS
3 76 (48%) 57 (36%) 19 (12%) 6 (4%) 84 (52%) 52 (32%) 15 (9%) 2 (1%) NS
4 72 (46%) 57 (36%) 21 (13%) 8 (5%) 89 (55%) 59 (36%) 12 (7%) 2 (1%) NS

The physicians
are being truthful

1 57 (36%) 54 (34%) 47 (30%) 0 79 (49%) 71 (44%) 12 (7%) 0 \0.001
2 63 (40%) 51 (32%) 41 (26%) 3 (2%) 82 (51%) 64 (40%) 15 (9%) 1 (1%) \0.001
3 60 (38%) 56 (35%) 36 (23%) 6 (4%) 84 (52%) 62 (38%) 15 (9%) 1 (1%) \0.01
4 59 (37%) 54 (34%) 37 (23%) 8 (5%) 78 (48%) 67 (41%) 14 (9%) 3 (2%) \0.001

Allow DCD for
a family member

1 128 (81%) 22 (14%) 7 (4%) 1 (1%) 129 (80%) 19 (12%) 13 (8%) 1 (1%) NS
2 118 (75%) 22 (14%) 14 (9%) 4 (3%) 126 (78%) 23 (14%) 10 (6%) 3 (2%) NS
3 104 (66%) 27 (17%) 20 (13%) 7 (4%) 115 (71%) 26 (16%) 19 (12%) 2 (1%) NS
4 118 (75%) 17 (11%) 14 (9%) 9 (6%) 124 (77%) 20 (12%) 14 (9%) 4 (2%) NS

Response Dead AGAD Dy/ND/Al Blank Dead AGAD Dy/ND/Al Blank P

The patient is
in what state?

1 47 (30%) 77 (49%) 33 (21%) 1 (1%) 73 (45%) 59 (36%) 27 (17%) 3 (2%) \0.025
2 45 (28%) 78 (49%) 34 (22%) 1 (1%) 70 (43%) 62 (38%) 26 (16%) 4 (2%) \0.025
3 48 (30%) 71 (45%) 33 (21%) 6 (4%) 67 (41%) 63 (39%) 28 (17%) 4 (2%) NS
4 41 (26%) 77 (49%) 32 (20%) 8 (5%) 68 (42%) 59 (36%) 29 (18%) 6 (4%) \0.025

DCD donation after cardiac death, SA strongly agree, A agree, U uncertain, D disagree, SD strongly disagree, Dy dying, ND not dead,
Al alive
* Comparison of those given detailed background information and those given brief background information, with P \ 0.05 considered
statistically significant

243



describing the patient as dead (Table 5). Medical students
were also less likely to respond SA/A that the survey
should influence policy [BI: 19 (26%) compared to others
32/89 (36%), P \ 0.01; DI: 12 (17%) compared to others
40/89 (45%), P \ 0.025], and less likely to respond SA/A
that they are knowledgeable enough to judge criteria for
death [DI: 16 (23%) compared to others 40/89 (45%),
P \ 0.025]. Nursing students given BI were more likely
to respond SA/A that they were knowledgeable enough to
judge criteria for death [27/38 (71%) compared to others
29/124 (23%), P \ 0.001].

Discussion

There are several important findings from this study of
university students’ opinions regarding DCD. First, less

than half of the respondents consider the patients in the
DCD scenarios dead (B45%), or consider the physicians
truthful in describing the patients as definitely dead
(B52%). This finding was most marked for those given DI
(B30 and B39%, respectively). Second, respondents were
often inconsistent in considering patients in the different
scenarios as dead, despite their identical physiological
state of absent circulation for 5 min, and this finding was
most marked for those given DI. In at least one of the
scenarios, 65% of those given DI and 50% of those given
BI responded U/D/SD that the patient is definitely dead
(P \ 0.01). Third, many respondents (31%) had not
considered the following possibility: if the patient was not
dead, then organ donation is what killed the patient. After
considering this possibility, only 52% of all respondents
SA/A that DCD should be allowed after 5 min of absent
circulation. Finally, medical students were less likely to
agree that the patients in the scenarios were ‘‘dead,’’ or

Table 4 Consistency of university student responses to scenarios describing a patient eligible for donation after cardiac death

Question and response Detailed background
information (n = 158)

Brief background
information (n = 162)

P

Definitely dead: SA/A on at least one scenario 90 (57%) 103 (79%) NS
Definitely dead: U/D/SD on at least one scenario 103 (65%) 81 (50%) \0.01
Definitely dead: SA/A in all scenariosa 55/90 (61%) 81/103 (79%) \0.01
Definitely dead: D/SD in all scenariosa 14/32 (44%) 7/19 (37%) NS
DCD should be allowed: SA/A on at least one scenario 144 (91%) 148 (91%) NS
DCD should be allowed: SA/A on all scenarios 78 (49%) 90 (56%) NS
DCD should be allowed: U/D/SD on at least one scenario 66 (42%) 58 (36%) NS
State of patient: Dead only for some scenariosa 22/59 (37%) 13/76 (17%) \0.01
State of patient: AGAD or dead only for some scenariosa 25/134 (19%) 11/136 (8%) \0.025
State of patient: alive, or not dead only for some scenariosa 4/7 (57%) 2/6 (33%) NS

DCD donation after cardiac death, SA strongly agree, A agree, U uncertain, D disagree, SD strongly disagree, AGAD as good as dead
a For these data, the denominator is the number of participants who gave that response on at least one of the four scenarios

Table 5 Significant differences in medical, nursing, and philosophy students’ responses to the scenarios

Question Scenario Detailed background information (n = 158) Basic background information (n = 162)

SA/A (or the state called dead) P SA/A (or the state called dead) P

Medical
(n = 69)

Nursing
(n = 38)

Philosophy
(n = 51)

Medical
(n = 73)

Nursing
(n = 38)

Philosophy
(n = 51)

The patient is definitely dead 2 24 (35%)* 25 (66%) 24 (47%) \0.05 33 (45%)* 26 (68%) 30 (59%) \0.05
3 – – – NS 36 (49%)* 27 (71%) 30 (59%) \0.025
4 – – – NS 32 (44%)* 28 (74%) 29 (57%) \0.01

The patient is in what state? 1 – – – NS 23 (32%)** 23 (61%) 27 (53%) \0.01
2 – – – NS 21 (29%)** 22 (58%) 27 (53%) \0.01
3 – – – NS 21 (29%)** 20 (53%) 26 (51%) \0.025
4 – – – NS 21 (29%) 22 (58%) 25 (49%) \0.01

The physicians are
being truthful

1 – – – NS 27 (37%)*** 25 (66%) 27 (53%) \0.05
2 20 (29%)* 22 (58%) 21 (41%) \0.05 28 (38%)*** 26 (68%) 28 (55%) \0.025
3 – – – NS 28 (38%)*** 27 (71%) 29 (57%) \0.01
4 – – – NS 26 (36%)*** 26 (68%) 26 (51%) \0.025

Questions where there were no statistically significant differences in responses between the student groups are not reported in this table;
* P \ 0.05 medical students versus nurses, ** P \ 0.05 medical students versus all others, *** P \ 0.025 medical students versus nurses
SA strongly agree, A agree, NS not statistically significant
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that the physicians were being truthful in describing the
patients as dead. These results have important implica-
tions for public policy.

Previous surveys of healthcare workers and the public
are not directly comparable to our survey. A semi-struc-
tured interview of 60 parents/guardians in a PICU found
that 42 (70%) ‘‘agree with the DCD concept,’’ and 52
(93%) ‘‘want to be asked about DCD if withdrawing life
support on their child [22].’’ A recent telephone survey of
1,505 Canadian adults found that 79% thought ‘‘that the
option of organ donation after DCD should be available to
Canadians’’, and 85% were ‘‘very (42%) or somewhat
(43%) comfortable with hospitals offering DCD [23].’’
Similarly, a Canadian survey of 720 healthcare workers
found that 64% found organ donation ‘‘very acceptable
after cardiocirculatory death following withdrawal of
support,’’ and 56% found organ donation ‘‘very accept-
able after cardiocirculatory death following unsuccessful
attempts at resuscitation [24].’’ Most respondents in a
survey in Ontario, in which two patients were ‘‘declared
dead by the doctors when their heart stopped beating,’’
felt that ‘‘if the decision to withdraw support had been
made, the patients should be allowed to donate their
organs’’ (87–94% of healthcare workers, 81–87% of
general public) [25]. These surveys did not communicate
that the ethical concern of when to declare a person dead,
with irreversible cessation of circulation, is central to the
DCD debate. There is a significant difference between
asking if organs can be donated after death, and asking
when death has occurred [10–15]. A recent analysis of 60
organ procurement organizations’ Internet enrollment for
organ donation websites found that no consent form dis-
closed cardiac death criteria or organ procurement timing
after cardiac death [28].

Consistent with these surveys, we found that a
majority (80%) of respondents SA/A with the statement
that ‘‘the decision to donate organs 5 min after the heart
stops should be allowed.’’ Yet, only 52% SA/A to this
same statement when asked to consider the possibility ‘‘if
the patient in the scenarios was not definitely dead when
surgery for organ donation started, then the surgery to
obtain the donated organs is what actually killed the
patient.’’ If a patient is not dead when organ harvest
begins, some may still argue that the organ harvest is not
the cause of death, since the patient would surely be dead
some minutes after harvest begins (well before, for
example, death from kidney failure occurs). However, we
believe the surgical incisions, with removal of kidneys,
attendant blood loss, and organ preservation techniques
have a high risk of hastening death, and preventing any
possibility of auto-resuscitation. Even in other surveys,
where the debate about when a patient is dead was not
raised, the 5 min time of absent circulation until death
was not clearly accepted. For example, only 45% in a
survey of Canadian healthcare workers [24], and only
42% in a telephone survey of Canadian adults [23] found

it very acceptable to begin organ harvest after 5 min of
absent circulation. Many designated requesters are not
sure the DCD donor is dead [29].

Some of the background information provided for the
DI group may be considered controversial (Table 1). The
DI information contained the following: ‘‘from studies of
a total of 108 adult patients we know that none had their
heart re-start on its own after 2 min. However, several
doctors have written about individual cases where a
patient’s heart re-started on its own 5–10 min after it
could not be started with CPR in the hospital (called the
‘Lazarus Phenomenon’) [3, 4, 16–18, 30].’’ They were
also given that, ‘‘to legally diagnose death, a doctor
should know that the heart has stopped irreversibly. Some
think this should mean that the heart cannot re-start on its
own (cannot autroresuscitate). They argue that because a
decision has been made to not try to re-start the heart with
CPR, it is autoresuscitation that is important [1–4]. Others
think irreversibility means that the heart cannot be started
even if we try. For example, if we try to re-start a heart
with our modern medicine and CPR, even after 10–
15 min of no heartbeat often the heart can be re-started
and the patient survives. They claim it does not make
sense that one patient whose heart has stopped for 5 min
is pronounced dead for organ donation, while another
identical patient whose heart has stopped for 5 min and
has CPR is not pronounced dead and survives [10–15,
31].’’ We believe the information is accurate, and reflects
an honest interpretation of the debate concerning the
ethics of DCD.

This survey indicates that, when death is defined as the
irreversible absence of circulation, it is not clear that a
weak construal of irreversibility is acceptable. Across the
four scenarios, 103/158 (65%) given DI, and 81/162
(50%) given BI responded U/D/SD on at least one sce-
nario when told, ‘‘at this time point, 5 min after his heart
stops, this patient is definitely dead.’’ This point has been
argued by ethicists and philosophers, many of whom
suggest that irreversible means ‘‘not capable of being
reversed [10–15, 31, 32].’’ Accordingly, after 5 or 10 min
of absent circulation, without the intention to intervene,
the patient’s prognosis is death, and their physiological
state is dying. Medical students in particular were less
likely to consider the patient ‘‘dead’’ and the physicians
truthful when describing the patient as definitely dead.
This may reflect their inclination to consider that medical
‘‘dogma’’ could be wrong.

We cannot determine whether the frequent response
that DCD should be allowed was based on a decision to
ignore the dead donor rule (DDR). We did not ask
respondents if they agreed with the consideration that
organ harvest is what kills the donor. It is possible that
those who allowed DCD did not agree with this argument.
Similarly, we did not ask respondents if DCD should be
allowed if the donor is not dead. On each scenario
(Table 3), 68–87% responded SA/A to allow DCD, and
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82–93% responded SA/A/U that the patient is definitely
dead, suggesting support for the DDR. On each scenario
(Table E2) B5.1% of respondents answered both SA/A to
allow DCD and D/SD that the patient is definitely dead.
Furthermore, we did not present the complex ethical,
religious, and legal implications of abandoning the DDR.
Nevertheless, given that on each scenario 68–87%
responded SA/A to allow DCD, and 42–57% responded
SA/A that the patient is definitely dead, we cannot
exclude that some respondents were willing to abandon
the DDR; studies to clarify this are needed.

The strengths of this survey include the high response
rate (100% of students attending class), and the rigorous
survey development methods, including pre-testing con-
firmation of the clarity of the questions and possible
responses. Limitations include the lack of demographic

data on the respondents, absence of open-ended questions,
and possible discrepancies between stated behavior and
actual practice when faced with DCD clinically. As this
survey targeted young adult university students in medi-
cine, nursing, or philosophy classes, it may not be
representative of other groups in the public.

We believe that these limitations do not affect our
main conclusion. We found that, depending on what
background information is provided and how the question
is asked, there is no uniform acceptance that the DCD
patient is dead, or that DCD should be allowed. In the
least, this survey suggests that further debate about the
concept of irreversibility as it applies to cardiocirculatory
death is needed. We suggest that when asking for consent
to DCD, the potential donor be informed of this debate.
This is important if we are to follow the DDR [33].

References

1. Shemie SD, Baker AJ, Knoll G, Wall
W, Rocker G, Howes D, Davidson J,
Pagliarello J, Chambers-Evans J,
Cockfield S, Farrell C, Glannon W,
Gourlay W, Grant D, Langevin S,
Wheelock B, Young K, Dossetor J
(2006) Donation after cardiocirculatory
death in Canada. CMAJ Suppl
175:S1–S24

2. Bernat JL, D’Alessandro AM, Port FK,
Bleck TP, Heard SO, Medina J,
Rosenbaum SH, DeVita MA, Gaston
RS, Merion RM, Barr ML, Marks WH,
Nathan H, O’Connor K, Rudow DL,
Leichtman AB, Schwab P, Ascher NL,
Metzger RA, McBride V, Graham W,
Wagner D, Warren J, Delmonico FL
(2006) Report of a national conference
on donation after cardiac death. Am J
Transplant 6:281–291

3. The Ethics Committee, American
College of Critical Care Medicine,
Society of Critical Care Medicine
(2001) Recommendations for
nonheartbeating organ donation. Crit
Care Med 29:1826–1831

4. Potts J (1997) Non-heart-beating organ
transplantation: medical and ethical
issues in procurement. National
Academy Press, Washington, DC

5. Doig CJ, Rocker G (2003) Retrieving
organs from non-heart-beating organ
donors: a review of medical and ethical
issues. Can J Anesth 50:1069–1076

6. Doig CJ (2006) Is the Canadian health
care system ready for donation after
cardiac death? A note of caution. CMAJ
175:905–906

7. Rady MY, Verheijde JL, McGregor J
(2006) Organ donation after circulatory
death: the forgotten donor? Crit Care
10:1–3

8. Mandell MS, Zamudio S, Seem D,
McGaw LJ, Wood G, Liehr P, Ethier A,
D’Alessandro AM (2006) National
evaluation of healthcare provider
attitudes toward organ donation after
cardiac death. Crit Care Med 34:2952–
2958

9. Van Norman GA (2003) Another matter
of life and death: what every
anesthesiologist should know about the
ethical, legal, and policy implications of
the non-heart-beating cadaver organ
donor. Anesthesiology 98:763–773

10. Lynn J (1993) Are the patients who
become organ donors under the
Pittsburgh Protocol for ‘‘Non-Heart-
Beating Donors’’ really dead? Kennedy
Inst Ethics J 3:167–178

11. Zamperetti N, Bellomo R, Ronco C
(2003) Defining death in non-heart
beating organ donors. J Med Ethics
29:182–185

12. Whetstine L, Streat S, Darwin M,
Crippen D (2005) Pro/con ethics
debate; when is dead really dead? Crit
Care 9:538–542

13. Bartlett ET (1995) Differences between
death and dying. J Med Ethics
21:270–276

14. Weisbard AJ (1993) A polemic on
principles: reflections on the Pittsburgh
Protocol. Kennedy Inst Ethics J
3:217–230

15. Menikoff J (2002) The importance of
being dead: non-heart-beating organ
donation. Issues Law Med 18:3–20

16. Maleck WH, Piper SN, Triem J, Boldt
J, Zittel FU (1998) Unexpected return
of spontaneous circulation after
cessation of resuscitation (Lazarus
phenomenon). Resuscitation
39:125–128

17. Joffe AR (2007) The ethics of donation
and transplantation: are definitions of
death being distorted for organ
transplantation? Philos Ethics Humanit
Med 2:28

18. Ben-David B, Stonebraker VC,
Hershman R, Frost CL, Williams HK
(2001) Survival after failed
intraoperative resuscitation: a case of
‘‘Lazarus Syndrome’’. Anesth Analg
92:690–692

19. Lopez-Herce J, Garcia C, Dominguez P,
Carrillo A, Rodriguez-Nunez A, Calvo
C, Delgado MA (2004) Characteristics
and outcome of cardiorespiratory arrest
in children. Resuscitation 63:311–320

20. Lopez-Herce J, Garcia C, Dominguez P,
Rodriguez-Nunez A, Carrillo A, Calvo
C, Delgado MA (2005) Outcome of out-
of-hospital cardiorespiratory arrest in
children. Pediatr Emerg Care
21:807–815

21. Herlitz J, Svensson L, Engdahl J,
Angquist KA, Silfverstolpe J, Holmberg
S (2006) Association between interval
between call for ambulance and return
of spontaneous circulation and survival
in out-of-hospital cardiac arrest.
Resuscitation 71:40–46

22. Koogler TK, Stark A, Kaplan B, Myers
GR (2006) Parents’/guardians’ views on
donation after cardiac death. Crit Care
Med Suppl 33(12S):A105

23. Canadian Council for Donation and
Transplantation: public awareness and
attitudes on organ and tissue donation
and transplantation including donation
after cardiac death, December 2005.
[http://www.ccdt.ca/english/
publications/surveys.html]. Accessed 9
May 2007

246

http://www.ccdt.ca/english/publications/surveys.html
http://www.ccdt.ca/english/publications/surveys.html


24. Canadian Council for Donation and
Transplantation: health professional
awareness and attitudes on organ and
tissue donation and transplantation,
August 2006. [http://www.ccdt.ca/
english/publications/surveys.html] or
[http://www.zoomerang.com/web/
SharedResults/SharedResults
SurveyResultsPage.
aspx?ID=L22GV2MKQ9ZS].
Accessed 9 May 2007

25. Keenan SP, Hoffmaster B, Rutledge F,
Eberhard J, Chen LM, Sibbald WJ
(2002) Attitudes regarding organ
donation from non-heart-beating
donors. J Crit Care 17:29–38

26. Joffe AR, Byrne R, Anton NR, deCaen
AR (2007) A survey to determine
medical student opinions about
donation after cardiac death. Pediatr
Crit Care Med 8:A186

27. Joffe AR, Byrne R, Anton NR, deCaen
AR (2007) A survey to determine
nursing student opinions about donation
after cardiac death: it matters how you
ask the question. Pediatr Crit Care Med
8:A187

28. Woien S, Rady MY, Verheijde JL,
McGregor J (2006) Organ procurement
organizations Internet enrollment for
organ donation: abandoning informed
consent. BMC Medical Ethics 7:14

29. D’Alessandro AM, Peltier JW, Phelps
JE (2008) An empirical examination of
the antecedents of the acceptance of
donation after cardiac death by health
care professionals. Am J Transplant
8:193–200

30. Youngner SJ, Arnold RM, DeVita MA
(1999) When is ‘‘dead’’? Hastings Cent
Rep 29:14–21

31. Menikoff J (1998) Doubts about death:
the silence of the Institute of Medicine.
J Law Med Ethics 26:157–165

32. McMahan J (2006) An alternative to
brain death. J Law Med Ethics
34:44–48

33. Arnold RM, Youngner SJ (1993) The
dead donor rule: should we stretch it,
bend it, or abandon it? Kennedy Inst
Ethics J 3:263–278

247

http://www.ccdt.ca/english/publications/surveys.html
http://www.ccdt.ca/english/publications/surveys.html
http://www.zoomerang.com/web/SharedResults/SharedResultsSurveyResultsPage.aspx?ID=L22GV2MKQ9ZS
http://www.zoomerang.com/web/SharedResults/SharedResultsSurveyResultsPage.aspx?ID=L22GV2MKQ9ZS
http://www.zoomerang.com/web/SharedResults/SharedResultsSurveyResultsPage.aspx?ID=L22GV2MKQ9ZS
http://www.zoomerang.com/web/SharedResults/SharedResultsSurveyResultsPage.aspx?ID=L22GV2MKQ9ZS

	Donation after cardiac death: a survey �of university student opinions on death �and donation
	s00134-008-1234-1
	Introduction
	Methods
	Questionnaire administration
	Questionnaire development
	Questionnaire content
	Statistics

	Results
	Responses to the scenarios: all students
	Responses to the general questions: all students
	Responses compared between the three groups�of students

	Discussion
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /Description <<
    /ENU <>
    /DEU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [5952.756 8418.897]
>> setpagedevice


